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PREFACE  BY  THE  EDITOR. 


The  preparation  of  this  edition  for  the  press  has  been  a  grateful 
service  to  the  Editor.  He  was  a  pupil  of  the  Author  at  the  time  of 
the  conception  of  the  work,  and  during  the  period  of  the  collection 
and  arrangement  of  the  greater  part  of  the  materials  for  the  first 
edition.  Subsetjuently  he  was  associated  with  the  Author,  for  many 
years,  in  the  same  school  and  hospital.  These  intimate  relations  gave 
to  the  Editor  direct  familiarity  with  much  of  the  original  clinical  matter 
which  enriches  the  volume.  He  was  also  personally  cognizant  of  the 
vast  amount  of  labor  bestowed  on  the  work  by  the  Author  in  his  efforts 
to  perfect  the  several  editions,  and  his  conscientious  regard  for  truth 
and  accuracy  of  detail,  so  noticeable  on  every  page.  It  is  doubtful  if 
any  surgical  work  has  appeared  during  the  last  half  century  which 
more  completely  filled  the  place  for  which  it  was  designed.  Its  great 
merits  appear  most  conspicuously  in  its  clear,  concise,  and  yet  compre- 
hensive statement  of  principles,  which  renders  it  an  admirable  text-book 
for  teiicher  and  pupil,  and  in  its  wealth  of  clinical  materials,  which  adapts 
it  to  the  daily  necessities  of  the  practitioner.  The  efforts  of  the  Editor 
have  been  in  the  direction  of  rendering  the  text  more  compact,  of 
eliminating  matter  now  irrelevant,  of  using  a  subordinate  type  for  clin- 
ical cases,  of  illustrating  the  various  subjects  more  fully  by  selected  cuts, 
and  of  adding  such  new  facts,  cases,  and  opinions  as  were  deemed  neces- 
sary to  render  the  work  a  correct  exponent  of  the  present  state  of  knowl- 
e<lge  in  this  department  of  practice.  He  trusts  that  these  changes  and 
additions  to  the  last  edition  will  prove  to  have,  in  some  degree,  enhanced 
the  practical  value  and  usefulness  of  the  work. 

The  new  illustrations,  amounting  to  one  hundred  and  five,  have  been 

selected   chiefly   from   such   well-known    works   as   Erichsen,    Bryant, 

Stimson,  Pick,  Pye,  etc. 

STEPHEN  SMITH. 

Xfir  York,  J.I n nary,  1891. 


AUTHOR'S  PREFACE  TO  SEVENTH  AMERICAN  EDITION. 


Some  apology  or  explanation  may  be  due  to  many  of  the  writers  on 
these  subjects  who  have  been  occupied,  especially  of  late,  in  experi- 
ments upon  the  cadaver,  for  the  purpose  of  determining  the  nature, 
causes,  mechanism,  and  treatment  of  fractures  in  the  vicinity  of  joints, 
and  of  dislocations,  in  that  the  Author  has  not,  generally,  attached  to 
them  the  same  degree  of  importance  which  the  experimenters  seem 
to  have  claimed  for  them. 

There  can  be  no  doubt  that  most  of  these^  experiments  furnish 
valuable  information,  which  it  would  be  unwise  to  reject;  but  it  is 
equally  beyond  doubt  that  the  results  thus  obtained  cannot  be  accepted 
as  illustrating  precisely  what  usually  occurs  in  traumatisms  inflicted 
upon  the  living  body,  while  the  muscles  retain  their  normal  activity. 
Id  the  case  of  fractures,  the  rigidity  of  the  muscles  is  always  a  factor 
of  great  importance  in  determining  the  seat  and  character  of  the  lesion, 
and  in  some  cases  it  is  the  sole  factor.  In  the  case  of  dislocations  the 
same  is  true,  only  in  a  much  greater  degree.  A  large  proportion  of 
traumatic  dislocations  are  determined  in  their  nature,  direction,  and 
extent  by  the  violent,  and  often  spasmodic,  action  of  the  muscles  acting 
in  connection  with  the  direction  and  force  of  the  external  violence. 
Some  are  dependent  solely  upon  the  action  of  the  muscles.  It  is  also 
the  sole  determining  cause  in  all  idiopathic,  spontaneous,  or  pathological 
dislocations.  In  neither  fractures  nor  dislocations  made  upon  the 
cadaver  can  this  action  be  imitated  or  supplemented. 

On  the  other  hand,  clinical  observations  alone  cannot  always  be 
relied  upon  to  settle  a  disputed  point  in  the  mechanism  and  nature  of  a 
traumatism  belonging  to  the  classes  of  which  we  are  speaking,  and 
especially  when  the  question  relates  to  a  lesion  involving  a  joint;  and 
this  partly  because  of  the  difiiculty  of  making  a  diagnosis  while  the  seat 
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of  lesion  is  covered  with  soft  and  sensitive  tissues,  partly  because  oi 
the  fallibility  of  the  testimony  furnished  by  the  patients  themselves, 
and  partly  because  of  the  fact  that  the  reliability  of  the  surgeon  as  an 
expert  who  has  rfported  the  case  is  not  always  established,  and  the 
report  has  not,  therefore,  any  more  value  than  common  *'  hearsay." 

Finally,  nothing  is  more  unreliable  than  the  testimony  furnished  by 
cabinet  specimens  whose  clinical  history  is  wholly  unknown ;  and  in 
reference  to  which,  in  many  cases,  it  is  impossible  to  say  whether  their 
present  condition  was  due  to  traumatism  before  or  after  death,  or, 
indeed,  whether  it  was  not  due  to  some  long  preexisting  pathological 
cause.  The  fact  that  by  different  students  these  specimens  are  often 
interpreted  differently,  is  sufficient  to  justify  the  statement  we  have 
made  as  to  their  occasional  worthlessness  as  testimony. 

From  the  beginning  of  his  studies,  the  Author  has  found  one  of  his 
most  difficult  labors  in  attempting  to  eliminate  from  the  branch  of 
science  which  he  has  undertaken  to  teach,  the  numerous  "false  facts,'* 
or  unreliable  statements  derived  from  these  several  sources ;  and  this 
must  be  accepted  as  his  apology  for  his  repeated  expressions  of  scep- 
ticism in  reference  to  testimony,  some  of  which  has  been  accepted,  as 
IS  believed  without  sufficient  examination,  by  writers  whose  opinions 
might  be  regarded  as  of  more  value  than  his  own. 

FRANK  H.  HAMILTON. 

43  W.  32d  Street,  Nbw  York. 
May  l,1ftR4. 
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FRACTURES. 


CHAPTER    I. 

GENERAL  DIVISION  OF  FRACTURE.S. 

A  Complete  fracture  is  one  in  which  the  line  of  division  completely 
traverjjes  the  bone. 

An  Incomplete  fracture  is  a  partial  separation  of  the  bone:  under 
which  name  are  included  Bending,  Partial  fractures,  Fissures,  Indented 
fractures,  and  Punctured  or  Perforating  fractures,  the  last  of  which  is 
almost  peculiar  to  gunshot  injuries. 

A  Simple  fracture  is  one  in  which  the  bone  is  broken  at  only  one  point. 
The  term  has  no  reference  to  the  question  of  complications,  but  in  its 
technical  meaning,  as  employed  by  both  English  and  American  surgeons, 
it  has  reference  only  to  the  number  of  fragments  into  which  the  bone  is 
hwkeii. 

It  would  be  more  correct,  perhaps,  to  substitute  the  word  "single"  for 
'  simple,"  as  has  been  done  by  Malgaigne  and  some  other  French  writers,  but 
I  fear  that  to  American  surgeons  the  substitution  would  be  rather  a  source  of 
confusion  than  otherwise. 

A  Comminuted  fracture,  called  by  Malgaigne  "  multiple,'*  is  a  fracture 
in  which  the  bone  is  broken  at  more  than  one  point,  and  in  which,  con- 
5ie<juently,  the  bone  is  divided  into  more  than  two  fragments.  It  is  used 
ill  a  technical  sense,  and  by  no  means  implies  minute  division  or  commi- 
nution of  the  fnigments. 

A  Compound  fracture  is  technically  one  in  which  there  exists  also  an 
external  wound  communicating  with  the  bone  at  the  point  of  fracture. 
It  may  be  either  partial  or  complete,  simple  or  comminuted,  or  even  com- 
plicated, while  at  the  same  time  it  is  also  compound. 

Complicated  fractures  are  such  as  present  additional  complications,  or 
(•amplications  for  which  no  other  specific  term  has  been  invented,  as,  with 
the  lesion  of  an  important  bloodvessel  or  nerve,  or  with  great  contusion 
or  laceration  of  the  soft  parts,  with  a  dislocation,  or  with  fractures  of 
other  bones,  or  even  with  some  constitutional  fault. 

A  Transverse  fracture  exists  whenever  the  obliquity  is  only  moderate, 
or  when,  in  the  examination  of  a  limb,  although  we  are  unable  to  detect 
the  precise  line  of  the  fracture,  we  ascertain  that,  without  being  impacted 
or  serrated,  the  ends  of  the  bones  continue  to  rest  upon  each  other,  or, 
^■eing  replaced,  do  not  spontaneously  become  displaced. 
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A  Longitudinal   fracture    occurs   generally  in   connection  with   an 
oblique  or  transverse  fracture ;  as  when  the  lower  end  of  the  femur  is 


Fio. 1. 


I 


Transverse,  serrated  (denticulated) 
fracture. 


Oblique  fracture.    Called  also  V-shajied. 
From  author's  collection. 


split  vertically  into  the  joint,  and  the  shaft  of  the  bone  is  traversed  hori- 
zontally by  a  fracture  which  intercepts  the  vertical  or  longitudinal  frac- 
ture. 

Fig.  2. 


Fig.  3. 


Perforating  and  longitudinal  fracture. 


Impacted,  extracapsular  fracture  of  neck  of 
femur.    Vertical  section. 
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A  fracture  of  a  condyle,  or  of  any  projection  from  the  body  of  the  bone,  is 
called  longitudinal  if  the  direction  of  the  line  of  fracture  is  parallel,  or  nearly 
so.  to  the  axis  of  the  shaft. 

A  Serrated  or  Denticulated  fracture  is  one  in  which  the  opposite  sur- 
faces denticulate,  the  elevations  upon  one  fragment  being  reflected  by 
corresponding  depressions  upon  the  other. 

Impacted  fractures  are  those  in  which  the  fragments  are  driven  into 
each  other,  the  lamellated  structure  of  one  fragment  penetrating  the 
cancellous  structure  of  the  other. 

We  speak  also  of  fractures  by  avulsion,  or  arrachement,  which  are  due  in  most 
cases  to  the  action  of  the  ligaments,  but  occasionally  to  the  action  of  the 
tendons.  They  occur  mostly  in  the  vicinity  of  the  joints,  and  consist  in  the 
^paration  of  minute  fragments  or  scales  of  bone,  or  of  tubercles  and  tuberosi- 
ties to  which  ligaments  or  muscles  are  attached,  and  occasionally  of  considerable 
portions  of  the  articular  ends  of  bones. 

Epiphyseal  separations  we  class  with  fractures,  and  submit  them  to 

the  same  rules  of  nomenclature.     These  accidents  rarely  occur  afker  the 

rwFentieth  year  of  life ;  since  after  this  period,  and  in  the  case  of  some 

bones,  at  a  much  earlier  period,  the  epiphyses  are  usually  united  to  the 

fliaphyses  by  bone. 

A  large  proportion  of  these  accidents  seem  to  be  due  to  arrachement,  the 
e^I^iphyses  being  torn  off  by  the  action  of  the  ligaments  or  of  the  muscles.  Sup- 
F>  1:1  ration  and  necrosis  are  more  frequent  sequences  than  in  the  case  of  true 
f«"^^cture8. 


CHAPTER    II. 

GENERAL  ETIOLOGY   OF  FRACTURES. 

Predisposing  Causes. — Partial  fractures,  with  bending  of  the  bones, 
^»*«  most  frequent  in  infancy  and  childhood  ;  but  complete  fractures  occur 
'^^ost  often  during  manhood;  and  if  they  are  again  less  frequent  in  old 
a-g«,  it  is  because  the  exciting  causes  are  less  operative,  since  the  fragility 
o^   the  bones,  as  a  general  rule,  increases  with  age. 

The  influence  of  age  as  a  predisposing  cause  of  fractures  consists  in  the 

cHangefe  which  the  bones  undergo  in  advancing  years  by  interstitial  absorption, 

twown  as  •*  senile  atrophy.''    The  interior  or  cancellated  tissue  is  especially 

li&bleto  this  change;  the  cavities  of  the  cylindrical  bones  becoming  increased 

ii^  size  and  filled  with  fat.    It  will  be  noticed,  also,  that  somewhat  in  proportion 

*«  the  bone  is  more  brittle,  its  fracture  will  be  more  nearly  transverse,  so  that 

v^ryold  persons  have  occasionally  what  has  been  not  inaptly  termed  the  "  pipe- 

*J«in  fracture; "  but  we  must  except  from  this  rule  fractures  occurring  in  chil- 

^fen,  which  are  also  sometimes  transverse,  often  denticulated  or  splintered,  and 

"Ui  rarely  oblique.    In  all  of  the  intermediate  periods  of  life,  oblique  fractures 

J^re  by  fej  the  most  common. 

Females  are  less  liable  to  fractures  than  m^les,  except  in  old  age,  when 
^ie  law  seems,  in  general,  to  be  reversed.  It  has  been  generally  observed 
%  surgical  w^riters  that  fractures  are  more  frequent  in  winter  than  in 
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summer,  and  an  explanation  has  been  sought  for  in  the  greater  rigidity 
of  the  muscles  during  the  cold  weather,  and  the  greater  liability  to  falls 
upon  the  ice  and  frozen  ground. 

It  is  a  question  whether  fractures  are  actually  more  frequent  in  the  winter 
than  in  the  summer.  If.  on  the  one  hand,  the  rigidity  of  the  muscles  and  falls 
upon  slippery  walks  are  active  causes  in  the  production  of  fractures  in  the  one 
season;  on  the  other  hand,  falls  from  buildings  and  accidents  from  a  great 
variety  of  similar  causes  are  equally  active  agents  in  the  other. 

Mollities  ossium,  rickets,  cancer,  tertiary  lues,  scrofula,  gout,  scurvy, 
mercurialization,  and,  in  short,  all  diseases  dependent  upon  cachexije, 
are  believed  more  or  less  to  predispose  to  the  occurrence  of  fractures. 

[Gurlt  thinks,  however,  there  is  no  evidence  that  scrofula  or  gout  predisposes 
to  fracture,  and  that  syphilis  is  not  a  very  frequent  cause.] 

Inflammation  of  the  periosteum  also,  or  of  the  bone  itself,  may  pre- 
dispose to  fracture.  It  is  said,  moreover,  that  the  bones  of  persons  who 
have  lain  a  long  time  in  bed  break  easily.  The  liability  to  fracture  is 
also  sometimes  hereditary^  when  there  exists  no  recognized  cachexia. 

[Goddard  knew  a  boy  who  had  fourteen  fractures ;  his  mother  had  six  frac- 
tures ;  his  brother  had  thirteen  fractures.] 

We  may  suppose  that  the  proportion  of  the  earthy  salts  in  the  bones 
is  increased. 

Trophic  changes  consequent  upon  disease  of  the  nerve-centres  may 
give  rise  to  a  fragility  of  the  bones.  It  has  been  observed  in  lunatics, 
the  paralytic,  and  in  persons  affected  with  locomotor  ataxia.* 

Remarkable  examples  of  fragility  of  the  bones  have  been  from  time  to  time 
recorded.  Gibson  relates  the  case  of  a  man  who.  at  the  age  of  nineteen, 
had  suffered  twenty-four  fractures.  Arnott  speaks  of  a  eirl  who,  at  the  age  of 
fourteen,  had  suffered  thirty-one  fractures.  Esquirol  had  in  his  possession  the 
skeleton  of  a  woman  in  which  were  found  traces  of  more  than  two  hundred 
fractures.  And  we  have  had,  at  the  Charity  Hospital,  a  man  aged  fifty-three, 
who  had  suffered  eleven  fracture  s  and  two  dislocations,  in  whose  case  the  sus- 
ceptibility both  to  fractures  and  to  dislocations  appeared  to  be  hereditary.*  In 
most  of  these  cases,  so  far  as  is  known,  union  occurred  rapidly. 

Exciting  Causes. — The  exciting,  determining,  or  immediate  causes  of 
fractures  are  of  two  kinds :  mechanical  violence  and  muscular  action.  Of 
these  two,  mechanical  or  external  violence  is  much  the  more  frequent 
cause ;  and  this  violence  may  operate  in  two  ways :  by  acting  directly 
upon  the  bone  at  the  point  at  which  it  separates,  and  then  we  say  the 
fracture  is  "direct,**  or  from  "direct  violence;"  or  by  acting  upon 
some  point  remote  from  the  seat  of  fracture,  and  then  we  say  the  fracture 
is  "  indirect,"  or  from  a  "  counter-stroke." 

When  a  person  falls  from  a  height,  alighting  upon  his  feet,  and  the  leg  or 
thigh  is  broken,  the  fracture  is  indirect;  so  also  if  the  bone  is  broken  by  flexion 
or  torsion.  Even  direct  pressure  upon  one  side  of  a  long  bone  in  a  child  may 
produce  a  partial  fracture  upon  the  opposite  side,  which  is  properly  an  indirect 
fracture ;  or  a  direct  blow  upon  the  trochanter  major  may  occasion  a  counter- 
fracture  through  the  neck  of  the  femur. 

I  Weir  Mitohell,  Amer.  .Toiirn.  Med.  Sci.,  July,  1873,  p.  11.3. 

'  The  Physician  and  Pharmaceutist,  Feb.  1870.     Report  by  Armenag  Assadoorian. 
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Fractures  from  muscular  action  occur  most  often  in  the  patella,  calca- 
neum,  humerus,  femur,  tibia,  and  olecranon  process  of  the  ulna.  These 
accidents  may  imply  some  condition  of  the  bones  themselves  which  pre- 
disposes them  to  fracture. 

I  have  seen  one  example  of  a  fracture  of  the  shaft  of  the  femur  in  a  larpe  and 

Mrfectly  healthy  man,  occasioned  by  a  twist  of  the  leg  in  rolling  tenpms.    I 

nave  also  quite  often  known  the  tibia  to  break  from  natural  muscular  action  in 

persons  of  uncommon  vigor;  and  there  is  reason  to  believe  that  the  patella  is 

oroken  more  often  from  muscular  action  than  from  direct  force.      Fractures 

sometimes  occur  in  the  violent  contractions  of  the  muscles  during  convulsions, 

and  where  no  abnormal  condition  of  the  bones  could  be  assumed  to  exist. 

Parker,  of  New  York,  relates  a  case  of  fracture  of  the  humerus  in  a  negro 

preacher,  which  occurred  in  the  act  of  gesticulation ;  also,  a  fracture  of  the 

clavicle  occasioned  by  striking  a  dog  with  a  whip ;  in  another  case  the  humerus 

iras  broken  in  attempting  to  throw  a  peach ;  but  the  most  singular  case  of  all 

iras  a  fracture  of  the  humerus  caused  by  an  effort  to  extract  a  tooth.'     I  have 

seen  the  clavicle  broken  in  the  case  of  a*  man  who  was  reaching  back  to  lift  the 

top  of  his  carriage ;  and  another  in  which  the  humerus  was  broken  in  a  contest 

to  determine  the  power  of  the  rotator  muscles  of  the  forearm.     Lente  has  seen 

both  femurs  broken  in  epileptic  convulsions,  in  a  child  twelve  years  of  a^e.  The 

left  femur  was  broken  at  the  junction  of  the  upper  with  the  middle  third,  and 

tJie  right  femur  was  broken  at  the  same  point  eight  months  after,  and  about  six 

weeks  later  he  died.     The  first  fracture  united  with  considerable  bowing  and 

shortening.    The  second  did  not  unite  at  all.    He  had  been  subject  to  epuepsy 

»iiice  he  was  fifteen  months  old.' 

^Nearly  all  of  the  cases  of  fractures  occasioned  by  muscular  contraction 
se^n  by  me  were  transverse,  or  nearly  so,  and  most  of  those  occurring  in 
tl^o  long  bones  have  been  unattended  with  shortening,  the  ends  of  the 
l>one8  not  becoming  completely  displaced  from  each  other.  Intra-uterine 
fractures  are  not  yet  fully  explained,  but  it  is  probable  that  they,  like 
extra-uterine  fractures,  may  be  ascribed  sometimes  to  external  violence, 
**^d  at  other  times  to  simple  muscular  contraction,  both  perhaps  acting 
wpon  bones  already  somewhat  predisposed  by  a  peculiar  constitutional 
cuchexy. 

A.  child  was  brought  to  me  having  a  fracture  of  the  left  clavicle,  which  had 
****ited  with  considerable  deformity,  the  point  of  fracture  being  at  the  junction 
0^  the  middle  and  outer  thirds.  The  mother  said  that  she  fell  upon  her  belly 
about  two  weeks  before  the  birth  of  the  child,  striking  upon  a  tub ;  delivery 
♦^curred  at  the  full  period,  in  the  hands  of  an  uneducated  female  accoucheur. 
f*our  weeks  later  (when  I  was  consulted)  union  was  complete. 

i^roudfoot,  of  New  York,  has  related  a  case  of  compound  fracture  in  utero^ 
^laich  was  apparently  caused  by  external  violence.     Mrs.  F.,  during  the  sixth 
™oiith  of  gestation,  while  attempting  to  pass  through  a  very  narrow  passage, 
^^  severely  pressed  upon  the  abdomen,  and  immediately  experienced  a  severe 
P^n  in  that  region,  accompanied  with  nausea  and  faintness.    The  following 
<i*y,  uterine  hemorrhage,  with  pain,  commenced;    and  these  symptoms  con- 
tinued at  intervals,  in  a  form  more  or  less  severe,  up  to  the  period  of  her 
delivery,  which  occurred  at  full  time,  and  was  perfectly  natural.     At  birth,  the 
right  foot  of  the  child,  a  female,  was  found  to  be  much  distorted,  and  in  a  con- 
dition of  valgus  with  equinus,  the  outer  side  of  the  foot  being  laid  against  the 
side  of  the  leg  above  the  external  malleolus.    The  tibia,  also,  of  the  same  limb, 
near  its  middle,  seemed  to  have  been  the  seat  of  a  compound  fracture;  the  two 
ends  of  the  bone  having  united  at  an  angle  slightly  salient  anteriorly,  and  the 
skin  presenting  over  the  point  of  fracture  an  old  cicatrix.*    Dr.  Rodrigue,  of 

»  Parker,  New  York  Jouru.  Med..  July,  1852,  p.  95. 

*  Amer.  Med.  Times,  Julv  21,  1860.  p.  41. 

»  Proudfoot,  New  York  j'ourn.  Med.,  Sept.  1846,  p.  199. 


40  GENERAL    ETIOLOGY    OF    FRACTURES. 

HoUidaysburg,  Pa.,  has  communicated  a  case  of  fracture  with  dislocation.  The 
woman,  when  about  four  months  with  child,  fell  on  her  left  side,  striking  upon 
a  board,  and  hurting  herself  severely.  At  the  full  period  she  was  deliverea  of 
a  well-grown  male  child.  Its  left  humerus  was  found  to  be  dislocated  into  the 
axilla,  and  both  the  radius  and  ulna  of  the  same  limb  had  been  broken  through 
their  lower  thirds,  but  were  now  united  by  bony  callus  at  an  angle  of  about  45°, 
and  slightly  overlapped.^  Devergie  has  given  an  account  of  a  woman  who, 
when  seven  months  with  child,  struck  her  abdomen  against  the  corner  of  a 
table.  Intense  pain  followed,  lasting  some  time.  She  went  her  full  period,  and 
the  child  was  then  found  to  have  a  fracture  of  the  left  clavicle,  the  fragments 
being  overlapped  somewhat,  and  united  in  this  position  by  a  firm  and  laree 
callus.'  A  woman  also  six  months  gone  met  with  a  similar  accident,  and  at  the 
full  time  she  gave  birth  to  a  feeble  child,  having  in  one  leg  a  separation  of  the 
shaft  of  the  tibia  from  its  lower  epiphysis.  The  end  of  the  shaft  was  necrosed, 
and  projected  through  a  wound  in  the  integument.  This  child  died  on  the 
thirteenth  day.'  Schubert  reports  the  case  of  a  female  delivered  before  her 
term,  of  twins,  one  of  whom  was  born  with  a  fracture  of  the  left  thigh,  which 
had  occurred  in  utero;  the  fractured  bone  had  pierced  the  flesh,  through  which 
it  projected  more  than  an  inch,  and  it  was  carious.  The  mother  stated  that 
about  six  weeks  before  the  accouchement,  during  a  movement  of  the  foetus,  she 
had  heard  a  noise  like  that  produced  by  breaking  a  stick,  and  from  that  moment 
she  had  felt  pricking  pains  in  her  belly.*  Similar  cases  have  been  recorded  by 
Ploucquet,  Kopp,  Carus.  Sachse,  Moffat,  and  Brodhurst.  * 

In  many  other  examples  upon  record*^  the  explanation  is  plainly  enough  to  be 
sought  for  in  the  abnormal  or  rhachitic  condition  of  the  bones.  Monteggia  saw, 
in  a  newly  born  infant,  twelve  united  fractures.  Chaussier,  who  has  published 
a  memoir  upon  this  subject,  mentions  two  very  extraordinary  cases,  in  one  of 
which  the  child  presented  forty-three  fractures,  and  in  the  other  one  hundred 
and  twelve.^  I  saw  an  infant  only  four  days  old,  who  was  born  at  the  full  time, 
of  a  healthy  mother,  in  whom  nearly  all  of  the  long  bones  were  separated  and 
movable  at  their  epiphyses,  the  motion  being  generally  accompanied  with  a  dis- 
tinct crepitus.  The  Dones  were  also  much  enlarged  in  their  circumference ;  the 
bones  of^the  forearm  and  the  femur  were  greatly  curved;  the  fontanelles  un- 
usually open,  and  the  clavicles  were  entirely  wanting.  The  child  was  of  full  size, 
but  looked  feeble.  It  died  in  a  condition  of  marasmus  six  months  after  birth, 
at  which  time  some  degree  of  union  had  taken  place  at  several  of  the  points  of 
separation,  the  limbs  having  been  supported  constantly  with  pasteboard  splints 
and  rollers. 

Fncctures  occurring  from  violence  inflicted  upon  the  child  by  the 
accoucheur,  or  from  contractions  of  the  neck  of  the  womb  while  the  child 
is  in  transitUy  are  more  common  occurrences,  and  do  not  require  a  separate 
consideration. 

*  Rodrigue,  Amer.  Jourii.  Med.  Sci.,  Jan.  1854,  p.  272. 
2  Devergie,  Rev.  M6d.,  1825. 

^  Malgaicne.  from  Archiv.  G6n.  de  M6d.,  t.  xvi.  p.  288. 

*  Amer.  journ.  Med.  Sci.,  May,  1828,  p.  223;  from  Zeitsch.  fur  Staatsarz.  von  Henke, 
7e  Erg.  Hell.,  p.  311.     Holmes's  Surgery,  vol.  iv.  p.  826. 

5  Holmes's  Surgery,  vol.  iv.  827.  from  Med.-Chir.  Trans.,  vol.  xliii.,  1860. 

*  Lond.  Med.  Times  and  Gaz..  April  7,  1860.     New  Orleans  Med.  Journ.,  Nov.  1860. 
7  Chaussier,  Bullet,  de  la  Faculty  de  M6d.  de  Paris,  1813,  p.  301. 
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CHAPTER    III. 

GENERAL  SEMEIOLOGY  AND  DIAGNOSIS. 

Fractures  are  liable  to  be  confounded  with  contusions,  and  with 
various  other  local  injuries,  but  most  often  with  dislocations,  and  espe- 
cially when  the  fracture  has  taken  place  near  one  of  the  articulations  is 
the  differential  diagnosis  sometimes  rendered  exceedingly  difficult.  The 
most  important  general  or  common  signs  of  fracture  are  crepitusj  mobility^ 
and  an  inability  on  the  part  of  the  fragments  to  maintain  their  positions 
when  reduced. 

Dislocations  are  almost  as  uniformly  characterized  by  the  absence  of  crepitus, 
hy  preternatural  immobility,  and  by  the  fact  that,  when  reduced,  the  bones  do 
not  usually  require  support  to  retain  them  in  place,  or  indeed,  we  may  say,  by 
the  fact  that  they  are  generally  reducible. 

Crepitus,  occasioned  by  the  chafing  of  the  broken  surfaces  upon  each 
other,  when  actually  present,  is  almost  positive  evidence  of  the  existence 
of  a  fracture.  It  is  possible,  however,  to  confound  the  chafing  of  en- 
gorged tendinous  sheaths,  or  of  inflamed  joints  upon  which  fibrinous 
effusions  have  occurred,  or  of  emphysema  even,  for  the  true  crepitus  of 
a  fracture;  but  to  the  experienced  ear  and  well-practised  touch  these  sen- 
sations are  seldom  a  source  of  error  The  one  is  rough,  crackling,  even 
clicking  sometimes ;  while  the  other  is  more  subdued,  and  imparts  a  more 
uniform  sensation  to  the  hand,  and  but  rarely  conveys  an  actual  sound, 
unless  the  ear  is  directly  applied  or  the  stethoscope  is  employed.  It  is 
only  when  the  crepitus  is  transmitted  obscurely  through  a  great  mass  of 
soft  tissues,  or  sufficient  time  has  elapsed  for  the  ends  of  the  fragments 
to  become  softened  by  inflammation  and  partially  covered  with  a  plastic 
material,  or  when,  indeed,  a  dislocation  is  actually  coincident  with  the 
fracture,  that  the  surgeon  is  left  in  doubt.  Occasionally,  also,  the  exist- 
ence of  caries  or  of  necrosis,  in  connection  with  a  dislocation,  might  le^d 
to  the  supposition  of  a  fracture ;  but  the  history  of  the  case,  aside  from 
the  remaining  common  signs,  and  the  special  symptoms  hereafter  to  be 
enumerated,  would  prevent  any  possibility  of  error.  In  a  few  cases  the 
<liagnosis  may  be  facilitated  by  the  application  of  the  ear  or  of  the 
stethoscope.  A  fracture  at  one  point  may  transmit  the  sensation  of 
crepitus  distinctly  enough,  but  in  such  a  direction,  owing  to  the  relations 
of  other  bones  to  the  one  broken,  as  to  mislead  the  surgeon,  and  induce 
him  to  locate  the  fracture  in  the  wrong  bone. 

Valuable  and  important  as  is  crepitus  in  its  relations  to  differential 
diagnosis,  unfortunately  it  is  not  always  present,  and  for  reasons  which 
must  be  plainly  stated.  First.  We  cannot,  in  a  pretty  large  proportion 
of  cases,  bring  the  broken  ends  again  into  apposition.  Whatever  mere 
theorists  may  say  to  the  contrary,  and  notwithstanding  surgeons  up  to 
this  time  have  rarely  ventured  to  allude  to  this  subject,  the  fact  is  that 
we  do  not  usually  "  set "  broken  bones.     We  do  not,  even  at  the  first, 
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bring  them  into  complete  apposition,  unless  it  is  as  the  exception, 
speak  of  the  bones  once  completely  displaced  by  overlapping,  and  thes 
constitute  the  majority  of  examples  which  come  under  the  surgeon' 
observation.  Second.  In  transverse  fractures  of  the  patella,  and  i; 
fractures  of  the  olecranon  process  of  the  ulna,  of  the  acromion  procea 
of  the  scapula,  and  in  all  similar  detachments  of  processes  and  apophyses 
the  action  of  the  muscles,  by  displacing  the  fragments,  may  preven 
crepitus  from  being  readijy  produced.  Third.  In  a  few  cases,  such  a 
certain  fractures  of  the  neck  of  the  femur,  of  the  neck  and  head  of  th 
humerus,  in  a  Colles  fracture,  etc.,  the  broken  ends  may  be  impacted,  c 
so  driven  into  each  other  as  to  forbid  the  production  of  motion  an 
crepitus ;  or  they  may  be  simply  denticulated,  and  the  consequences,  s 
{i\r  as  crepitus  is  concerned,  will  be  the  same. 

Finally,  in  very  many  incomplete  fractures,  crepitus  does  not  exist 
and  even  when  it  is  present,  the  sensation  is  feeble,  or  very  much  modi 
fied,  sometimes  giving  only  a  faint  and  single  click.  Under  the  head  ( 
crepitus  we  may  properly  include  the  sharp  crack  sometimes  felt,  or  eve 
heard,  by  the  patient  at  the  moment  of  fracture. 

Preternatural  mobility,  less  valuable  as  a  means  of  diagnosis  tha 
crepitus,  is,  nevertheless,  more  constantly  present,  being  never  absen 
in  some  degree,  in  all  complete,  non-impacted,  and  non-denticulat€ 
fractures ;  but  its  presence  does  not,  like  crepitus,  render  the  existenc 
of  a  fracture  quite  certain.  Whenever  the  bony  lesion  takes  place  in  th 
vicinity  of  a  joint,  it  may  be  difficult  or  impossible  to  determine  whethc 
the  mobility  of  the  limb  is  due  to  motion  in  the  joint  or  to  motion  at  th 
supposed  seat  of  fracture ;  while,  on  the  other  hand,  the  preternatun 
immobility  so  generally  observed  in  dislocations  may  give  place  to  pn 
ternatural  mobility,  as  when  the  ligaments  and  tendons  surrounding  th 
joint  are  extensively  torn,  or  the  system  itself  is  laboring  under  th 
shock  of  the  accident,  or  when  from  any  other  cause  there  exists  gref 
general  prostration. 

Broken  bones  do  not  generally  support  themselves,  but  demand  fc 
this  purpose,  in  most  cases,  the  interposition  of  splints,  bandages,  an 
even  of  extending  and  counter-extending  forces.  This  fact  rests  upo 
the  same  evidence  .as  does  the  assertion  already  made,  that  bones  one 
separated  entirely, cannot  generally  be  ''set'* — that  is,  placed  again  en 
to  end  in  such  a  manner  as  to  be  made  effectually  to  support  each  othe 
If  we  find  it  possible  to  bring  the  broken  surfaces  sufficiently  into  conta^ 
to  develop  crepitus,  they  may  still  be  unable  to  maintain  themselves  i 
this  position,  owing  to  the  obliquity  of  the  line  of  fracture. 

The  other  common  signH  of  fracture  may  be  briefly  stated.  Pain  at  (he  seat  < 
fracture ;  swelling  ;  ecrhijnioaU ;  and  de/ormitt/,  produced  by  either  an  angula 
transverse,  or  rotary  displacement  of  the  fragments,  and  wtich  is  quite  as  ofte 
due  to  the  direction  and  force  of  the  impulse  which  occasioned  the  fracture  i 
to  the  action  of  the  muscles ;  separation  of  the  fragments,  as  in  fractures  of  tl 
patella  and  olecranon  process;  and  inability  to  move  the  limb,  a  phenomeno 
due  in  part  to  the  breaking  of  the  bony  lever  upon  which  the  muscles  acted,  an 
in  part  to  the  intense  pain  caused  by  any  such  attempts.  This  latter  symptoi 
is,  however,  often  entirely  absent.  It  is  not  generally  present  in  impactc 
fractures,  in  serrated  and  partial  fractures,  or  in  many  other  fractures  in  whic 
the  periosteum  has  not  yet  completely  given  way. 
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The  cause  of  this  fracture  exercises  an  important  influence.  Fractures 
of  long  bones,  caused  by  muscular  action,  generally  occur  near  the 
middle  of  the  shaft,  and  they  are  usually  transverse.  Direct  fractures 
are  also  more  nearly  transverse  than  indirect  fractures,  but  less  so  than 
those  caused  by  muscular  action ;  while  those  indirect  fractures  which 
are  caused  by  a  force  applied  in  the  direction  of  the  axis  of  the  bone 
are,  in  general,  very  oblique.  But  what  is  of  more  importance  in  con- 
nection with  diagnosis  is,  that  in  this  latter  plass  of  cases  the  fracture 
usually  takes  place  near  the  point  upon  which  the  force  of  the  blow  is 
received. 

Thus,  a  fall  upon  the  hand  generally  causes  a  fracture  of  the  lower  end  of  the 
radius— a  Colles  fracture — or  if  both  bones  break,  it  is  generally  below  the 
middle,  and  very  seldom  indeed  in  the  upper  third.  A  fracture  of  the  shaft  of 
the  humerus  near  the  condyles  is  a  frequent  result  of  a  fall  upon  the  elbow. 
The  classical  fracture  of  the  clavicle,  at  the  junction  of  the  middle  and  outer 
thirds,  is  usually  caused  by  a  fall  upon  the  shoulder.  A  fall  upon  the  foot 
causes  a  fracture,  in  most  cases,  near  tne  lower  end  of  the  tibia,  and  the  same  is 
true,  quite  often,  of  the  lower  end  of  the  femur.  Exceptions  to  the  rule  above 
stated  are  most  commonly  met  with  in  advanced  life,  when  falls  upon  the  elbow 
occasion  fractures  at  the  surgical  neck  of  the  humerus,  and  falls  upon  the 
shoulder  sometimes  cause  fractures  near  the  sternal  end  of  the  clavicle.  Similar 
accidents,  in  old  people,  also  sometimes  break  the  tibia  near  its  upper  extremity, 
and  the  femur  within  its  capsule. 

Care  and  gentleness,  as  well  as  skill,  in  the  examination  of  broken 
limbs,  are  of  the  greatest  importance  in  diagnosis.  Nothing,  in  my 
opinion,  betrays  a  lack  of  judgment  as  well  as  of  common  humanity  on 
the  part  of  the  surgeon,  so  much  as  a  rude  and  reckless  handling  of  a 
limb  already  pricked  and  goaded  into  spasms  by  the  sharp  points  of  a 
broken  bone.  It  is  not  enough  to  say  that  such  rough  manipulation  is 
generally  unnecessary,  it  is  positively  mischievous ;  provoking  the  muscles 
to  more  violent  contractions,  increasing  the  displacement  which  already 
exists,  and  sometimes  producing  a  complete  separation  of  the  impacted, 
denticulated,  transverse,  or  partial  fractures,  which  can  never  afterward 
be  wholly  remedied;  augmenting  the  pain  and  inflammation,  and  not 
unfrecjuently,  I  have  no  doubt,  determining  the  occurrence  of  suppura- 
tion, gangrene,  and  death. 

In  proceeding  to  establish  the  diagnosis  in  any  case,  the  surgeon 
should  sit  down  quietly  and  patiently  by  the  sufferer,  so  as  to  inspire  in 
him  from  the  first  a  confidence  that  he  is  not  to  be  hurt,  at  least  unneces- 
sarily. He  ought  then  to  inquire  of  him  minutely  as  to  all  the  circum- 
stances immediately  relating  to  the  accident,  in  order  that  he  may  deter- 
mine as  nearly  as  possible  its  cause,  which  alone,  to  the  experienced 
surgeon,  often  affords  presumptive,  if  not  conclusive,  evidence  as  to  the 
nature  and  precise  point  of  the  injury.  From  this,  he  should  proceed  to 
examine  the  disabled  limb  ;  removing  the  clothes  with  the  utmost  care 
by  cutting  them  away  rather  than  by  pulling ;  and  when  completely  ex- 
posed, he  should  notice  with  his  eye  its  position,  its  contour,  the  points 
of  abrasion,  discoloration,  or  of  swelling ;  and  not  until  he  has  exhausted 
all  these  sources  of  information  ought  the  surgeon  to  resort  to  the 
harsher  means  of  touch  and  manipulation.  Nor  will  his  sensations  guide 
him  to  the  point  of  fracture  by  any  other  method  so  accurately  as  when , 
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the  patient  being  composed  and  his  muscles  at  rest,  he  moves  his  fingers 
lightly  along  the  surface  of  the  limb,  pressing  here  and  there  a  little 
more  firmly,  according  as  a  trifling  indentation  or  elevation  may  lead 
him  to  suspect  this  or  that  to  be  the  point  of  fracture.  The  limb,  in 
case  of  a  supposed  fracture  of  a  long  bone,  may  now  be  measured  with 
a  tape-line,  and  compared  with  the  opposite  limb,  having  first  marked 
with  a  soft  pencil  or  with  ink  the  several  points  from  which  the  measure- 
ments are  to  be  made. 

Finally,  if  any  doubt  remains,  the  limb  must  be  firmly  but  steadily 
held  while  the  necessary  manipulations  are  performed,  for  the  purpose  of 
ascertaining  the  existence  of  mobility  and  of  crepitus.  Mobility  is  most 
easily  determined  by  giving  to  the  limb  a  lateral  motion,  but  in  general, 
crepitus  is  most  effectually  developed  by  gentle  rotation.  If  the  place  of 
fracture  is  already  pretty  well' declared  by  the  previous  examinations, 
the  surgeon  should  place  one  finger  over  the  suspected  point,  during  this 
manipulation,  by  which  means  the  crepitus  will  be  more  certainly  recog- 
nized. 

AnaBsthetics  for  the  purpose  of  insuring  quietude  and  annihilating 
pain  in  making  these  examinations  are  not  often  necessary.  If  the  ex- 
amination is  not  satisfactory,  and  the  diagnosis  is  important,  do  not  hesi- 
tate to  render  the  patient  completely  insensible,  after  which  the  questions 
in  doubt  may  be  more  thoroughly  investigated  and  perhaps  definitely 
settled.  Do  not  forget,  however,  that  while  the  patient  is  under  the 
influence  of  an  anaesthetic,  violent  manipulations  are  no  less  liable  to 
rupture  bloodvessels,  and  to  lacerate  other  tissues,  than  if  employed  when 
the  patient  is  conscious. 

Surgeons  have  not  seemed  always  to  understand  this,  and  the  result  has  been 
that  in  too  many  instances  they  have  inflicted  serious  and  irreparable  injury  : 
in  one  instance  which  came  under  my  notice,  the  injury  thus  mflicted  caused 
tetanus  and  death. 

The  period  of  examination  is  important.  The  earlier  the  examination 
is  entered  upon,  the  more  readily  will  the  diagnosis  be  made  out ;  and  if, 
unfortunately,  some  time  has  already  elapsed  before  the  patient  is  seen 
by  the  surgeon,  and  much  swelling  has  taken  place,  the  examination  is 
still  not  to  be  omitted ;  and  whatever  doubts  remain  we  must  endeavor 
to  remove  by  repeated  examinations,  made  from  day  to  day,  until  the 
subsidence  of  the  tumefaction  has  brought  the  surfaces  of  the  bone  again 
within  the  reach  of  our  observation. 

[Varieties  of  Displacement. — An  important  feature  in  the  diagnosis  is  t<> 
determine  the  peculiar  form  of  displacement  of  the  fragments  which  may  exist. 
WithoUb  that  knowledge  the  surgeon  may  mistake  the  direction  which  should  be 
given  to  the  forces  which  he  employs  to  secure  the  proper  apposition  of  the 
extremities  of  the  bones.  Malgaigne  has  given  a  very  practical  classification  of 
these  displacements,  which  may  be  usefully  studied. 

1.  TrawverMe  or  lateral  displacement  exists  when  the  fragments  pass  each  other 
in  the  transverse  diameter  of  the  bone,  whether  laterally  or  an tero- posteriorly. 
This  displacement  occurs  in  transverse  or  denticulate  fractures. 

2.  Angular  displacement  occurs  when  the  bones  are  placed  at  an  angle  with 
each  other  (Figs.  4,  5,  and  6).    This  angle  may  be  slight  or  obtuse. 
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3.  Rotatory  displacetnent  is  a  change  in  the  lone  axis  of  the  fragments,  as  in 
fractures  of  the  femur,  when  the  foot  falls  outward  and  changes  the  axis  of  the 
lower  fragment  in  its  relation  to  the  upper  fragment. 

4.  Overriding  is  the  most  frequent  aisplacement,  and  is  due  to  the  passage  of 
one  fragment  over  the  others.  It  is  found  in  oblique  fractures  of  the  shaft  of 
long  bones  (Fig.  6). 

5.  Perietration  of  the  fragment,  impaction,  may  occur  in  long  or  short  bones. 
In  the  long  bones  the  shaft  usually  penetrates  the  cancellated  extremity  (Fig.  7)  ; 
in  the  short  bones  the  iniury  is  of  a  crushing  nature,  and  the  fragments  are 
driven  into  the  cancellated  tissue. 

6.  Longitudinal  displacement  is  found  in  fractures  of  the  patella,  and  occa- 
sionally in  the  shaft  of  long  bones  (Fig.  8).  . 

In  addition  to  these  forms  of  displacement,  there  are  combinations  caused  by 
the  violence  which  produced  the  fracture,  or  by  the  action  of  the  muscles  subse- 
quent to  the  fracture.  Too  careful  attention  cannot  be  given  to  these  chang^ 
positions  when  the  limb  is  first  examined.] 
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The  reparative  material,  consisting  originally  of  a  plastic  lymph,  is 
poured  out  from  the  vessels  of  the  Haversian  canals,  the  medullary  tissue, 
the  periosteum,  and  more  or  less  from  all  of  the  lacerated  tissues  which 
are  immediately  adjacent  to  the  seat  of  fracture ;  but  probably  in  greatest 
abundance  from  the  periosteum.  After  a  period,  longer  or  shorter,  this 
lymph  becomes  organized,  and  begins  to  receive  from  the  same  sources 
particles  of  bony  matter,  through  which  the  consolidation  is  finally 
effected.  The  transition  from  the  original  plastic  material  to  bone  is  in 
adults  almost  constantly  through  the  interposition  of  connective  tissue, 
rarely,  unless  in  the  case  of  children,  through  a  cartilaginous  tissue,  and 
sometimes  through  both  consentaneously  or  consecutively.  In  a  few 
fortunate  examples  bones  unite  directly  or  immediately,  without  the 
intervention  of  a  reparative  material.  Finally,  granulation-tissue  some- 
times becomes  transformed  into  bone,  in  certain  cases  of  compound 
fractures,  or  of  fractures  in  which  the  process  of  inflammation  exceeds 
certain  limits. 

Dupuytren,  enlarging  upon  the  doctrines  taught  by  Galen,  Duhamel,  Camper, 
and  Haller,  declared  that  "  nature  never  accomplishes  the  immediate  union  of 
a  fracture  save  by  the  formation  of  two  successive  deposits  of  callus ;"  one  of 
which  is  derived  from  the  periosteum,  the  adjacent  tissues,  and  from  the  medulla  ; 
while  the  other,  derived,  perhaps,  from  the  broken  extremities  of  the  bone  itself, 
is  found  at  a  later  period  directly  interposed  between  these  surfaces.  The 
material  or  callus  derived  from  the  tissues  outside  of  the  bone,  and  which  Galen 
compared  to  a  ferrule,  but  which  Mr.  Paget  calls  "ensheathing,"  together  with 
the  material  derived  from  the  medulla,  compared  often  to  a  plug,  and  by  Mr. 
Paget  named  "  interior"  callus,  is  by  Dupuytren  spoken  of  as  the  "  provisional  *' 
or  temporary  callus,  by  which  the  fragments  are  supported,  and  maintained  in 
contact  until  the  permanent  callus  is  formed.  This  temporary  splint  is  com- 
pleted or  has  arrived  at  the  condition  of  bone  in  a  spongy  form,  at  periods 
varying  from  twenty  to  sixty  days;   but  it  does  not  assume  the  character  of 
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compact  bone  until  a  period  varying  from  fifty  days  to  six  months  has  elapsed  ; 
ifter  which  it  is  gradually  removed  by  absorption.  The  second  process,  by 
which  the  ends  of  the  bone  are  definitely  or  permanently  united,  commences 
when  the  provisional  callus  has  arrived  at  the  stage  of  spongy  bones,  and  is  not 
completed  usually  within  less  than  eight,  ten,  or  twelve  months,  *'  when,'*  says 
Dupuytren,  **  it  acquires  a  solidity  greater  than  the  original  bone." 

While  it  is  certain  that  this  eminent  surgeon  and  most  accurate  observer  has 
described  faithfully  the  various  phenomena  which  usually  accompany  the  repair 
of  bones  in  those  animals  which  were  the  subjects  of  his  experiments,  and  that 
his  conclusions  have  a  certain  degree  of  application  to  the  human  species,  it  is 
equally  certain  that  he  erred  in  assuming  that  in  man  simple  fractures  always 
unite  by  this  double  process;  yet,  such  is  the  power  of  authority,  these  doctrines 
were  accepted  from  the  first  without  hesitation  or  debate,  and  for  nearly  half  a 
century  they  have  occupied  the  minds  of  surgeons,  to  the  almost  complete  ex- 
clusion of  every  other  theory.  Mr.  Stanley  was  among  the  first  to  question  the 
solidity  of  the  doctrines  of  Dupuytren,  but  it  remained  for  Mr.  Paget  to  expose 
fully  their  many  fallacies;  nor  has  Malgaigne,  although  not  strictly  a  disciple 
of  Paget,  failed  to  detect  certain  of  these  errors. 

I  should  also  do  injustice  to  myself  were  I  not  to  mention  that  at  the  very 
moment  when  Mr.  Paget  was  making  his  observations  upon  the  specimens  in 
"the  large  collection  of  fractures  in  the  museum  of  university  College,"  I 
myself  was  employed  in  similar  researches  both  among  cabinet  specimens  and 
in  the  hospitals  of  this  country  and  of  Europe;  and  that  the  conclusions  to 
which  I  had  arrived  were  nearly  identical  with,  although  the  inferences  were 
far  from  being  so  complete  in  their  detail  as  those  to  which  this  distinguished 
pathologist  was  himself  brought.^ 

It  may  now  be  fairly  stated  that  fractures  may  unite  by  either  one  of 

the  following  modes : 
1.  Immediately,  or  in  the  same  manner  that  the  soft  tissues  sometimes 

unite,  by  the  direct  reunion  of  the  broken  surfaces,  and  without  the 
interposition  of  any  reparative  material.  This  happens  probably  some- 
times in  the  spongy  bones,  and  in  the  extremities  or  spongy  portions  of 
the  long  bones,  especially  when  one  portion  of  bone  is  driven  into 
another  and  becomes  impacted ;  as,  for  example,  in  some  extracapsular 
impacted  fractures  of  the  neck  of  the  femur,  in  certain  impacted  fractures 
of  the  head  or  neck  of  the  humerus,  of  the  lower  end  of  the  radius,  etc. 

2.  By  interposition  of  a  reparative  material  between  the  broken  ends  ; 
as  when  the  fragments  remain  in  exact  apposition,  but  immediate  union 
fails.  This  is  especially  apt  to  occur  in  superficial  bones,  such  as  the 
tibia  ;  or  upon  those  sides  of  the  bone  which  are  most  superficial.  It  is 
not  an  unusual  circumstance  to  find  the  shaft  of  the  tibia  during  the 
process  of  union  presenting  no  exterior  callus  upon  its  anterior  and  inner 
.surface,  whilst  the  posterior  and  outer  section  of  its  circumference  is 
covered  with  an  abundant  deposit.  In  other  cases,  however,  of  fractures 
of  the  shaft  as  well  as  of  the  epiphyses,  the  intermediate  callus  secures  a 
prompt  union,  but  no  ensheathing  callus  is  ever  formed. 

3.  Bones  broken  and  not  separated,  unite  occasionally  by  the  process 
described  by  Dupuytren,  namely,  by  the  formation,  first,  of  an  ensheath- 
ing callus,  whilst  at  the  same  moment  the  cylindrical  cavity  becomes 
closed  by  a  spongy  plug,  or  its  canal  is  merely  interrupted  by  a  compact 
septum  of  bone;  and,  second,  by  definitive  callus  deposited  between  the 
broken  ends.     It  is  probable  that  this  happens  generally  in  children,  or 

*  Paper  rni  "Provisional  Callu;?,"  by  Frank  H.  Hamilton.      Buffalo  Medical  Journal. 
Feb.  1853. 
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during  the  periods  of  the  greatest  activity  in  the  development  of  bones ; 
and  it  is  a  common  mode  of  union  in  the  ribs,  which  bones,  during  the 
whole  progress  of  the  union,  are  necessarily  kept  in  motion.  My  cabinet 
furnishes  many  illustrations  of  ensheathing  callus  in  ribs ;  and  also  a 
few  in  fractures  of  the  tibia  and  fibula. 

4.  Under  similar  circumstances,  where  no  displacement  exists,  the 
fracture  may  unite  by  ensheathing  and  interior  callus  alone,  no  inter- 
mediate callus  ever  being  formed  between  the  broken  ends ;  in  which 
case  it  may  be  probably  said  that  the  bone  itself  has  never  united,  and 
the  ensheathing  callus,  instead  of  being  provisional,  is  permanent  or 
definitive. 

This  was  essentially  the  doctrine  of  Galen,  Haller,  and  Duhamel  before  Du- 
puytren  added  his  "fifth  period/'  or  the  formation  of  definitive  callus;  and  by 
these  older  surgeons  it  was  held  to  be  of  universal  application,  except,  perhaps, 
in  the  case  of  children.  To  this  doctrine  also  Malgaigne  has  returned ;  at  least 
to  the  question,  **  Is  there  always  a  definitive  callus,  or  complete  union  of  the 
fragments?"  he  has  made  this  laconic  reply:  *' Galen  admitted  its  occurrence, 
but  only  in  young  subjects ;  it  has  been  obtained  in  animals,  where  there  had 
been  no  displacement.  I  would  willingly  believe  that  such  is  sometimes  the 
case  in  human  adults ;  but  I  must  confess  I  have  seen  only  the  instance  above 
recited,  which  might  just  as  well  be  used  to  prove  the  compact  ossification  of  the 
provisional  callus."  He  accepts,  therefore,  the  doctrine  of  Galen  as  having  not 
merely  an  occasional  application,  but  as  explaining  the  process  of  union  in  the 
large  majority  of  cases ;  and  in  support  of  this  extreme  view  he  finds  that  the 
exterior  callus,  which  Dupuytren  called  provisional  or  temporary,  is  actually 
permanent,  unless  removea  by  the  absorption  consequent  upon  pressure.  To  all 
of  which  we  can  only  say  that  an  examination  of  five  or  six  specimens  in  our 
own  cabinet,  after  having  carefully  divided  them  with  a  saw,  has  furnished  only 
one  illustration  of  union  by  ensheathing  and  interior  callus  alone.  In  each  of 
the  other  specimens  the  union  was  completed  by  definitive  or  intermediate  callus. 
We  cannot,  therefore,  avoid  the  conclusion  that  Malgaigne  has  been  deceived  as 
to  the  relative  frequency  of  these  different  modes  of  union,  and  that  union  with- 
out intermediate  callus  is  exceptional. 

5.  When  the  bones  are  broken  and  overlap,  they  may  unite  by  the 
interposition  of  a  callus  between  the  opposing  surfaces — that  is,  by  an 
intermediate  callus,  but  which  will  differ  from  that  described  as  the 
second  method,  inasmuch  as  the  new  material  will  be  deposited  upon  the 
sides  of  the  fragments  and  not  upon  their  extremities.  The  limb  being 
kept  perfectly  at  rest,  and  all  other  circumstances  proving  favorable,  this 
union  may  take  place  without  any  excess  or  irregularity  in  the  deposit. 
The  surfaces  will  unite  firmly  where  they  are  in  actual  contact ;  and 
smooth  and  well-formed  buttresses  will  fill  up  all  the  spaces  between  the 
bones  where  they  are  not  in  actual  contact,  sufficient  generally  to  give 
the  requisite  strength  to  this  new  bond  of  union.  This  mode  of  union 
will  be  completed  sometimes  when  the  two  ends  of  the  bones  are  separ- 
ated laterally  an  inch  or  more  from  each  other. 

I  have  in  my  collection  the  bone  of  a  turkey's  thigh  (Fig.  9)  thus  united  by  a 
transverse  bony  shaft,  although  separated  more  than  one  inch ;  and.  what  is  less 
common,  I  possess  also  a  specimen  of  the  adult  human  thigh  (Fig.  10),  in  which 
an  oblique  shaft  of  solid  callus  has,  after  many  months,  and  while  no  splints 
were  employed,  bound  together  firmly  the  two  opposite  extremities  of  the  broken 
bone. 
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♦I.Tlie  fragments  being  overlapped  more  or  less^  and  sufferiiig  un- 
Qsnal  disturbance,  or  the  adjacent  tissues  having  been  much  torn,  or 
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fmrlure  of  the  humerus  of  a  turkey  ;  untted  with 
tlkt^pn^nts  widely  eepftraled-  From  »  aptx'imen 
is  tie  kuiltur*8  cabinet. 

iQftcli  Mood  being  effused,  so  that  eon  si  d- 
erahlc  intiaramation  is  caused,  the  amount 
of  callus  will  exceed  what  ia  necessary  for 
the  complete  union  of  the  bones;  and  this 
mkndancy  may  be  defjosited  around  and 
upon  the  broken  ends  of  the  bones,  or 
anvwliere  in  their  immediate  vicinity,  in 
l«ri'rs,  or  in  ma^saes  of  irregular  shape 
and  size.  Even  the  bones  wliieh  are  not 
bnjkcn,  but  which  are  near,  as  in  the  case 
of  llie  fibula  after  a  fracture  of  the  tibia, 
i»ay  become  inflamed,  or  their  coverings 
may  inflame,  and  they  ruaT  also  contribute 
io  the  general  maris  of  bony  callus. 
' '  **"  Bund  fractures,  or  nttlier,  fractures 
aied  with  granulations  and  sup- 
puration, obey  no  uniform  law  of  repair, 
*o  far  SLR  the  manner  and  position  of  the 

dejiosit   are    concerned;    but    tliey    come      Fnictur«ortlift^linn  of  the  femur  ? 
^^^'(^ther  finally  with  more  or  less  irregular   united  wiih  wu  ui>liqije  c^ahi*.  From 
distributions  of  ossified  matter,  according   t^  BfH?cimeu  in  the  niitlmr'^caMnet. 
J  to  the  varjMng  circumstances  of  imperfect 

jci)«ptAtion,  mobility,  etc..  in  which  they  may  chance  to  be  placed.     Occa- 
fformlly  the  amount  of  callus  is  less  than  occurs  in  simple  fractures,  and 
"m  other  timc^  the  excess  is  very  great. 

That  wfLs,  no  douht,  a  beaatiful  thought,  which  ascribed  the  form  a  lion  of  pro- 
Jftioual  callus  to  an  intetligeut  el^icient  cause,  which  in  thin  manrier  soagbt  to 

' rrt  the  fragments  until  a  reuniua  of  their  divided  ends  was  accomplished. 

be  beamy  of  a  conception  aiipplies  no  evidence  of  its  truth  ;  and  we  have 
idouhts  whether  Nature  ever  allows  any  interference  with  her  laws  even  in 
Agency,  unless  by  the  substitutinn  of  a  miracle.     l*rovisional  callus  is,  in 
pinion,  JQSt  a^*  much  the  neceA^ary  result  of  natural  law?i,  as  is  definitive. 
Brmt^d  tiecause  in  that  eonilitiou  T»f  the  parts  and  of  the  general  life  its 
arm  wi%»  inevitable.     Whether  useful  for  the  purposes  of  repair  or  nt»t,  it 
adrr  certain  circumstances,  exist.     In  the  repair  <if  certain  fractures,  pro- 
ilhis,  it  is  conceded,  seldom  occurs.     Thun  it  h  with  the  cranium,  the 
iCoracoid  and  olecranna  iirocej^e**^  the  jiatella,  and  with  all  those  por- 
tico which  are  immediateiy  invested  with  a  synovial  capsule.     Will  it 
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be  affirmed  that  in  the  examples  just  named  this  callus  is  not  formed  becai}se  it 
is  not  required?  To  us  it  seems  that  nowhere  could  it  prove  more  useful,  since, 
with  the  single  exception  of  the  cranium,  it  is  in  these  very  cases  that  Uie 
obstacles  to  a  reunion  are  the  most  serious.  In  fractures  of  the  patella,  ole- 
cranon, etc.,  the  action  of  the  muscles  tends  constantly  and  powerftilly  to  dis- 
place the  fragments,  and  gladly  would  the  surgeon  avail  himself  of  the  assistance 
of  a  temporary  callus,  but  it  is  rarely  present,  at  least  in  any  useful  degree.  So 
also  in  fractures  of  the  neck  of  the  femur  within  the  capsule,  and  in  other 
similar  cases,  we  cannot  say  that  temporary  callus  would  not  be  advantageous 
in  facilitating  the  retention  of  the  fragments,  yet  the  "  intelligent  efficient  agent" 
neglects  to  furnish  it. 

The  only  satisfactory  reason  which,  as  we  think,  can  be  assigned  for  the 
absence  of  callus  in  these  cases,  is  found  in  the  doctrines  we  now  advocate ;  that 
is  to  say,  it  is  usually  absent  because  that  amount  of  excitement  and  irritation  is 
usually  absent  which  alone  determines  its  formation.  In  the  case  of  the  ole- 
cranon, patella,  etc.,  the  fragments  being  separated  from  each  other  by  muscular 
action,  so  that  no  painful  pinchings  or  chahngs  occur,  and  their  rough  surfaces 
or  sharp  points  being  rather  drawn  away  from  than  protruded  into  the  flesh,  no 
sufficient  provocation  exists  for  the  production  of  inflammation  and  effusion. 
Hence  the  failure  of  provisional  callus ;  but  wherever  the  fracture  occurs,  and 
however  moderate  the  action,  definitive  callus  does  not  fail ;  still  the  broken 
surfaces  of  the  patella  and  olecranon  are  softened,  and  smoothed,  and  covered 
over  with  a  new  matter,  which,  if  contact  could  have  been  secured  and  preserved, 
would  certainly  have  served  to  consolidate  and  repair  the  breach.  The  natural 
reparative  process  proceeds,  but  only  the  accidental  process  is  omitted.  The 
latter,  however,  is  seen  a^ain  even  here,  when  from  other  and  unusual  causes  a 
sur-excitement  is  established. 

Temporary  callus  is  not  formed  upon  bones  invested  with  synovial 
membranes,  because  here,  too — as  in  the  neck  of  the  femur — there  are 
not  so  many  structures  lacerated  and  irritated,  and  the  supply  of  this 
effusion  must  be  the  less  not  only  in  proportion  to  the  less  intensity  of 
the  inflammation,  but  also  to  the  less  amount  of  structures  implicated. 

Possibly  other  and  more  satisfactory  reasons  may  be  assigned  why  provisional 
callus  is  not  formed  usually  when  the  neck  of  the  femur  is  broken  within  the 
capsule ;  but  we  certainly  can  never  admit  the  common,  and,  as  here  applied, 
the  too  palpably  absurd  explanation,  that  it  is  not  wantea.  It  is  wanted,  and  in 
no  case  so  much  as  in  the  one  now  supposed. 

Provisional  callus  has,  therefore,  no  final  purpose,  but  it  is  the  un- 
avoidable result  of  certain  abnormal  conditions.  It  still  occurs  every- 
where when  against  and  in  the  vicinity  of  the  bone  there  are  the  requi- 
site lesion  and  action,  and  it  will  occur  as  certainly  when  there  is  no 
fracture  at  all,  but  only  a  caries,  a  necrosis,  or  a  simple  bony  or  peri- 
osteal inflammation ;  and  whilst  it  is  doubtless  true  that  in  fractures  it 
sometimes  renders  valuable  aid  to  the  surgeon,  it  is  equally  true  that  it 
often  proves  a  source  of  hindrance. 

Dupuytren,  in  determining  the  limits  of  his  *'  third  "  period,  or  of  that  in 
which  a  provisional  callus  is  formed  of  sufficient  strength  to  support  the  frag- 
ments, has  given  what  has  been  usually  quoted  as  the  natural  period  within 
which  bones  may  be  said  to  be  united — that  is,  **  from  the  twentieth  or  twenty- 
fifth  day,  to  the  thirtieth,  fortieth,  or  sixtieth."  But  this  depends  so  much  upon 
the  age  of  the  patient,  his  general  condition  of  health,  the  condition  and  position 
of  the  broken  ends,  as  well  as  upon  the  bone  itself,  and  the  point  at  which  it  is 
broken,  with  many  other  circumstances,  that  it  would  be  unsafe  to  establish  any 
absolute  laws  in  reference  to  this  point. 


GENERAL    PROGNOSIS.  51 

In  very  early  infancy,  union  is  accomplished  in  half  the  time  required 
in  adult  life,  and  it  is  generally  thought  to  be  still  more  retarded  in 
advanced  age,  but  Malgaigne  has  not  found  this  latter  observation  con- 
firmed by  his  own  experience ;  nor  have  I  observed  any  marked  differ- 
ence, in  this  respect,  between  persons  of  middle  and  old  age. 

Various  constitutional  causes  retard  bony  union.  Motion,  also,  some- 
times delays  consolidation ;  fragments  which  are  overlapped  do  not  unite 
as  speedily  as  those  which  are  placed  end  to  end  ;  and  other  complica- 
tions interfere  in  a  similar  manner,  such  as  lesions  of  nerves,  of  blood- 
vessels, comminution  of  the  bone,  the  interposition  between  the  ends  of 
the  fragments  of  a  blood-clot,  a  portion  of  muscular,  tendinous,  or  other 
tissue,  etc.  In  general,  the  bones  of  the  lower  extremities,  inde- 
pendently of  their  size,  unite  more  slowly  than  the  bones  of  the  upper 
eitremities. 

Epiphyses,  when  separated,  unite  by  the  same  process  as  fractures  of 
tie  bone.  It  is  observed,  however,  that  when  certain  epiphyses  unite 
y^ith.  much  displacement,  the  shafts  from  which  they  have  been  separated 
cease  to  grow,  or  grow  more  slowly,  and  the  limbs  become  atrophied. 


CHAPTER  Y. 
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r:BB  prognosis  in  fractures  must  vary  greatly  according  to  the  place, 
phar^acter,  and  complications  of  the  accident ;  and  for  this  reason  it  is 
imposgible  to  give  anything  beyond  a  few  general  maxims  at  this  time, 
learixig  the  more  precise  and  detailed  statements  until  we  come  to  con- 
sider"  each  individual  fracture. 

Itx   general  it  may  be  said  that  simple,  oblique  fractures  occurring  in 

the  sliafts  of  long  bones  unite  with  some  shortening.     Indeed,  this  rule 

prea^uts  but  few  exceptions.     This  is  due  to  the  overlapping  or  to  the 

imp«fc.c;tion,  both  of  which  we  are  in  most  cases  unable  completely  to  over- 

coiii^.     It  is  scarcely  necessary  to  say  that  the  inevitable  result  of  such 

overl  dipping  is  a  more  or  less  manifest  irregularity,  or  deformity  at  the 

8^^    of  fracture.     In  general,  however,  the  natural  line  of  the  axis  of  the 

limb     may  be  preserved.      Simple  transverse  fractures  of  the  shafts  of 

long  bones,  which  are  of  rare  occurrence,  when  completely  displaced  and 

made  to  slide  past  each  other,  are  seldom  effectually  replaced,  and  are, 

Vike    oblique  fractures  of  the  same  class,  apt  to  result  in  shortening  and 

some  deformity. 

Ml  compound,  comminuted,  and  complicated  fractures,  which  in  their 
^ery  nature  present  additional  obstacles  in  the  way  of  complete  adjust- 
ment and  of  proper  support,  are  likely  to  entail  deformity.     Contrary, 
however,  to  what  is  generally  supposed,  certain  compound  fractures  of 
the  shaft  of  the  femur,  caused  by  thrusting  a  sharp  fragment  through  the 
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flesh  and  skin,  if  promptly  reduced,  unite  as  speedily  and  with  as  little 
deformity  as  simple  fractures. 

Gunshot  fractures,  which  are  necessarily  in  most  cases  compound  and 
comminuted,  are  in  a  much  less  degree  amenable  to  treatment  with  ad- 
justing and  supporting  apparatus  than  are  most  other  fractures,  and  they 
necessarily  entail  greater  deformity,  both  in  the  matter  of  shortening 
and  lateral  deviation.  A  certain  proportion  of  these,  as  well  as  of  other 
compound  and  comminuted  and  complicated  fractures,  demand,  for  the 
purpose  of  obtaining  the  best  possible  results,  a  course  of  ti-eatment 
having  in  view  the  control  of  the  inflammatory  action  as  the  primary 
consideration,  and  the  relief  of  the  deformity  by  lateral  supports  and  by 
extension  as  the  secondary  consideration ;  although  perhaps  in  most 
cases  both  are  to  be  regarded  as  necessary  indications  of  treatment.  We 
do  not  of  course  include  in  this  statement  those  cases  which  demand 
immediate  amputation. 

Simple  greenstick  fractures,  denticulated  fractures,  and  most  trans- 
verse fractures  do  not  become  displaced  in  the  direction  of  the  axes  of 
the  bones  in  which  they  occur,  and  may  generally  be  made  to  unite 
without  shortening  or  deformity.     They  unite  also  very  speedily. 

Fractures  occurring  in  infancy  and  childhood  unite  more  quickly  than 
fractures  occurring  in  adult  life  ;  more  speedily  in  the  robust  than  in  the 
feeble;  and  there  are  certain  special  conditions,  as  we  have  already 
stated  in  the  chapter  on  delayed  union,  which  tend  to  retard  bony  union. 

Fractures  of  the  upper  extremities  unite  in  general  more  speedily  than 
fractures  of  the  lower  extremities.  The  smaller  bones  unite  more  rapidly 
than  the  larger  bones.  In  the  case  of  the  bones  of  the  face  and  jaws, 
and  of  the  clavicle,  union  is  especially  rapid.  This  is  probably  true  also 
of  the  ribs ;  and  this  notwithstanding  the  fact  that  in  the  case  of  most  of 
these  bones  we  encounter  peculiar  and  often  insurmountable  diflSculty  in 
securing  absolute  quiet  during  the  treatment. 

Fractures  at  or  near  the  extremities  of  certain  long  bones  are  less 
liable  to  displacement,  and  therefore  unite  with  less  shortening  and  de- 
formity than  most  fractures  of  the  shaft.  They  unite  also  more  quickly. 
This  is  true  especially  of  fractures  of  the  surgical  neck  of  the  humerus, 
when  the  fragments  remain  in  place,  of  fractures  of  the  lower  end  of  the 
radius,  of  extracapsular  fractures  of  the  neck  of  the  femur,  of  fractures 
of  the  lower  end  of  the  femur  and  of  the  upper  end  of  the  tibia.  But 
some  of  these  fractures  are  liable  to  be  complicated  with  injuries  to  the 
joints,  and  either  to  endanger  life  or  entail  a  partial  or  permanent  anky- 
losis. Ankylosis  is  less  liable  to  result,  however,  in  fractures  of  the 
neck  of  the  humerus,  and  in  extracapsular  fractures  of  the  neck  of  the 
femur,  than  in  fractures  of  the  lower  end  of  the  femur,  of  the  lower  end 
of  the  tibia,  and  of  the  lower  end  of  the  humerus  and  of  the  radius. 

Fractures  which  actually  involve  the  joints  are  in  general  much  more 
dangerous  to  life  than  other  fractures.  This  statement,  however,  does 
not  include  intracapsular  fractures  of  the  neck  of  the  femur,  and  is  most 
especially  applicable  to  fractures  involving  the  knee-joint.  If  old  people 
pretty  often  die  not  long  after  receiving  intracapsular  fractures  of  the 
neck  of  the  femur,  the  death  is  seldom  due  to  the  fracture,  but  rather  to 
the  shock  received  and  the  prolonged  confinement  and  recumbency  which 
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are  perhaps  necessitated.  In  this  last-named  fracture,  the  union,  if  it 
takes  place  at  all,  is  almost  invariably  fibrous,  and  the  limb  usually 
shortens  very  much. 

When  the  patella,  or  the  acromion  process,  or  the  olecranon  process,  is  broken) 
the  bond  of  union  is  generally  fibrous ;  but  if  the  bond  is  short,  this  does  not 
materially  affect  the  future  usefulness  of  the  limb.  In  the  case  of  the  patella, 
when  the  fracture  is  caused  by  muscular  action,  as  it  generally  is.  and  it  is  a 
simple  transverse  fracture,  the  new  bond  of  union  is  almost  invariably  fibrous. 

Ankylosis,  more  or  less  complete,  is  the  result  of  nearly  all  fractures. 

This  may  be  temporary  or  permanent.     Temporary  ankylosis  is  due, 

first,  to  disuse  and  atrophy  of  the  muscles,  and  to  passive  contraction  of 

the  ligaments  about  the  joints.     Second,  to  inflammatory  effusions  and 

adhesions  among  the  muscular  fibres ;  between  adjacent  tendons  and  in 

the   sheaths  of  tendons ;  in  the  capsules  of  the  joints  and  among  the 

ligsLments, 

-All  of  the  forms  of  ankylosis  above  described  may,  but  do  not  often, 
beoome  permanent.  Usually  the  products  of  inflammation  are  removed 
by  the  natural  action  of  the  absorbents  in  the  course  of  a  few  months, 
and  especially  when  the  natural  efforts  are  aided  by  friction,  passive  or 
active  motion,  or  by  other  appropriate  means.  Passive  contraction  of 
ligaments  and  atrophy  of  muscles  are  never  overcome  except  by  motion, 
either  passive  or  active.  If  they  are  not  overcome  in  some  degree  within 
a  year,  they  are  likely  to  be  permanent,  or  to  require  for  their  relief 
acti-ve  surgical  interference,  such  as  brisement  forciy  or  some  of  the  graver 
suf^ical  operations. 

I^ermanent  ankylosis,  sometimes  the  result  of  what  ought  to  have  been 
onl^  temporary  ankylosis,  is  more  often  due  to  the  presence  of  cicatricial 
tissue  resulting  from  lesions  of  the  muscles,  to  actual  lesions  of  tendons 
or  of  ligaments,  to  firm  intracapsular  adhesions,  and  finally  to  bony  de- 
posits in  or  about  the  joints,  to  bony  consolidation  of  the  adjacent  bones,  to 
™^1  position  of  fragments,  to  encroachment  of  fragments  upon  the  joints, 
anci   to  hypertrophy  of  fragments. 

I^ain,  tenderness,  and  more  or  less  loss  of  strength  in  the  limbs,  lasting 
^Of  months  or  years,  are  common  as  sequelae  of  these  accidents ;  but 
^J^icjh  phenomena  have  in  general  little  or  no  direct  relation  to  the 
pr^'V'ious  existence  of  a  fracture,  unless  they  are  present  as  the  natural 
'■e^v^lts  of  the  deformity  which  remains.  They  are  quite  as  likely  to  be 
€Dt:^iled  upon  severe  injuries  where  no  fracture  has  occurred. 

-'^fter  the  removal  of  the  splints  and   bandages  the  limb  is  apt  to 

i>^*^ome  oedematous;  a  condition  which  in  old  and  feeble  persons  may 

cont:inue   many  months,  and  the   existence  of  which  has   been   lately 

*s^^»"ibed  to  the  temporary  obliteration  of  the  deeper  veins  in  the  region 

of    tie  fracture.     This  will  no  doubt  furnish  a  sufficient  explanation  in  a 

c^^'^^in  proportion  of  cases,  and  perhaps  a  partial    explanation  in  all 

ca^^s;  but  the  partial  paralysis  or  loss  of  tone  in  the  superficial  veins, 

au^  in  all  the  superficial  tissues,  due  to  the  long-continued  pressure  of  the 

bandages,  is  probably  quite  as  responsible  for  these  results  as  the  deeper 

•fitted  changes  due  to  the  injuries  arising  directly  from  the  fracture.     It 

\«  generally  found  to  exist  in  a  pretty  exact  ratio  with  the  long  continu- 

9S^^  and  tightness  of  the  bandages. 
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A  certain  amount  of  asymmetry  in  all  the  long  bones  of  the  extremi- 
ties is  the  rule  and  not  the  exception. 

The  observations  which  led  to  these  conclusions  were  first  made  upon  the 
lower  extremities  by  Dr.  W.  C.  Cox,  of  Philadelphia,  while  he  was  a  student  of 
the  Pennsylvania  Hospital.  They  were  subsequently  confirmed,  and  the  exami- 
nation then  extended  to  the  upper  extremities,  by  Dr.  Wm.  Hunt,  of  Philadel- 
Ehia,  by  Prof.  J.  S.  Wight,  of  Brooklyn,  by  myself  and  others,  Prof.  Wight 
aving  especially  studied  the  whole  suloject.*  In  1879,  Dr.  J.  Garson,*  of 
London,  published  the  results  of  the  measurement  of  seventy  skeletons,  and  in 
a  later  reference  to  these  observations  he  says :  **  The  lower  limbs  were  equal  in 
length  in  only  seven  instances,  or  in  10  per  cent ;  in  twenty-five  instances,  or 
35.8  per  cent.,  the  right  limb  was  longer  than  the  left,  while  in  thirty -eight 
instances,  or  54.3  per  cent.,  the  left  limb  was  longer  than  the  right.  The  left  Teg 
I  found  not  only  to  be  more  frequently  longer  than  the  right,  but  the  difference 
in  length  between  the  two  limbs  is  greater  on  an  average  when  the  left  is  the 
longer.  Inequality  in  length  is  not  confined  to  any  particular  age,  sex,  or  race, 
but  seems  to  be  universal  in  all  respects.  My  observations  corroborated  those 
of  several  American  surgeons  made  on  the  living  subject."  Measurements  of 
fifty  skeletons  showed  a  like  asymmetry  in  all  the  long  bones,  but  in  the  case  of 
'  the  arms  the  right  is  more  often  the  longer.  The  conclusions  reached  by  all 
have  been  nearly  identical,  namely,  that  throughout  the  long  bones  of  both 
extremities  there  existed  usually  a  certain  amount  of  asymmetry  in  regard  to 
length.  Ordinarily  the  difference  is  inconsiderable,  ranging  from  one-eighth  of 
an  mch  to  one-half,  but  sometimes  much  exceeding  this  without  having  been 
noticed  by  the  patient  or  by  his  friends.  In  the  case  of  the  lower  extremities 
the  left  is  more  often  longer  than  the  right. 

These  conclusions  by  no  means  render  the  measurements  of  limbs 
valueless,  although  they  place  a  serious  obstacle  in  the  way  of  our  attain* 
ing  that  precision  which  is  desirable  when  we  seek  to  determine  the 
relative  value  of  different  plans  of  treatment  in  preventing  shortening. 
Unfortunately,  I  may  say,  we  have  not  yet  devised  a  method  of  exten- 
sion so  effective  that  our  ignorance  of  the  original  normal  differences 
causes  any  embarrassment.  The  fact  is,  and  always  has  been,  that 
measurement  of  the  limb  in  which  a  long  adult  bone  has  been  broken 
obliquely  and  has  united,  shows,  in  a  large  majority  of  cases,  that  it  is 
shorter  than  the  other ;  and  the  frequency  of  this  occurrence  is  evidence 
that  in  many  cases  it  becomes  the  shorter  limb,  althougji  it  was  origi- 
nally the  longer,  and  it  leaves  a  possible  question  whether  those  few  cases 
which  we  have  regarded  as  perfect  results,  because  the  opposite  limbs 
were  after  consolidation  of  the  same  length,  were  not  then  symmetrical 
solely  in  consequence  of  the  shortening ;  and  we  may  consider  it  probable 
that  in  other  cases  the  actual  shortening  is  much  more  than  is  indi- 
cated by  the  measurements.  Nevertheless  the  unpleasant  fact  remains, 
and  is  reftdered  only  the  more  conspicuous,  that  oblique  fractures  of  the 
long  bones  in  the  adult  generally  shorten,  inasmuch  as  we  find  in 
nearly  all  cases  the  broken  limb  the  shorter.  When  we  have  found 
an  apparatus  or  a  mode  of  dressing  which  will  make  a  broken  limb  as 
long  as  or  longer  than  the  other  as  often  as  it  is  found  to  be  normally, 
then  we  may  lay  aside  the  tape  and  line,  for  it  will  be  of  no  further  use; 
practically,  also,  our  labors  will  be  ended,  for  shortenings  no  greater 

^  Philadelphia  Medical  Times,  Jan.  16,  1S75.      Amer.  Journ.   Med.  Sci.,  April,   1875. 
Archives  of  Clinical  Surgery,  Feb.  1H77.     Hospital  Gazette,  April  12,  1^79. 
'  Garson,  Journal  of  Anatomy  and  Physiology,  vol.  xiii.  p.  502, 1879.  Nature,  Jan.  26, 1884. 
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than  normal  deviations  occasion  no  maiming  or  halting,  and  are  of  no 
consequence. 

I  think  it  proper  to  mention  venous  and  fatty  embolisms  in  connection 
with  prognosis  in  fractures,  since  modern  pathological  investigations  have 
established  their  occasional  connection  as  sequences,  if  not  as  conse- 
quences. 

Virchow,  in  1846,  was  the  first  to  call  attention  to  an  example  of  pulmonary 
embolism  due  to  the  presence  of  a  venous  clot  and  consequent  upon  a  fracture. 
Since  then,  similar  examples  have  been  reported  by  other  surgeons ;  the  acci- 
dcDts  having  taken  place  usually  at  periods  varying  from  two  to  six  or  seven 
weeks  after  the  fracture  occurred,  and  being  due,  as  is  believed,  to  the  displace- 
ment of  a  clot  from  a  vein  in  the  vicinity  of  the  fracture,  whose  channel  had 
been  temporarily  closed  by  inflammation  and  pressure. 

The  presence  of  a  pulmonary  venous  embolism  in  the  lungs  may  be  recognized 
by  the  sudden  occurrence  of  pain,  cough,  and  dyspnosa,  accompanied,  perhaps, 
with  bloody  expectoration,  and  the  usual  physical  signs  of  localized  congestion 
or  consolidation.  In  some  cases,  the  symptoms  are  more  urgent,  and  the  patient 
dies  in  a  few  minutes. 

In  1864,  Flournoy  reported  a  death  from  fatty  embolism,  consequent 

upon  a  fracture  of  the  leg,  death  having  occurred  thirty-six  hours  after. 

Since  then,  Busch,  Wagner,  Czemy,  and  others  have  reported  similar 

examples.    The  accident  is  supposed  to  be  due  to  the  absorption  into  the 

venous  and  capillary  circulation  of  the  crushed  fat  globules  contained  in 

the  marrow  at  or  near  the  point  of  fracture.     The  symptoms  are  said  to 

resemble  those  of  shock  and  of  traumatic  and  alcoholic  delirium ;  but  an 

interral  always  exists  between  the  occurrence  of  the  accident  and  the 

accession  of  the  symptomatic  phenomena,  which  latter  are  by  no  means 

uniform,  the  most  reliable  signs  being  referable  to  pulmonary  and  cardiac 

obstructions.     The  breathing  becomes  suddenly  diflScult  or  labored ;  the 

pulse  becomes  feeble  and  rapid,  the  countenance  pale  or  cyanosed,  and 

delirium,  followed  by  coma,  terminates  speedily  in  death,     it  is  affirmed 

^8o,    that  in  other  cases,  where  the  fatty  embolisms  are  less  extensively 

uistirihuted,  the  symptoms,  although  presenting  the  same  general  type, 

^^  less  urgent,  and  may  terminate  in  recovery. 

^t^  i«  gratifying  to  know  that  both  of  these  forms  of  embolism,  as  sequences  of 

*  u"a.citure,  are  probably  exceedingly  rare,  and  that  some  excellent  pathologists 

k^^^     even  denied  that  any  relation  whatever  has  been  shown  to  exist  between 

™.  ¥>resence  of  the  oil-cells  in  the  bloodvessels  and  capillaries  and  the  symptoms 

^hici^  have  been  attributed  to  them. 


'       CHAPTER    VI. 

GENERAL  TREATMENT  OF  FRACTURP:S. 

A.LL  that  has  been  said  in  relation  to  the  propriety  of  handling  a 
V^lien  limb  gently,  when  the  surgeon  is  examining  the  position  and 
ctotticter  of  the  fracture,  is  equally  applicable  to  the  lifting  and  .trans- 
acting of  the  patient  to  his  bed,  to  the  removal  of  the  clothing,  and 

to  the  general  management  of  the  limb  before  it  is  dressed.     Rude  or 
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awkward  manipulations,  by  which  needless  pain  is  inflicted,  are  not 
simply  acts  of  wanton  cruelty,  but  they  are  sources,  and  I  think  I  may 
say  frequent  sources,  of  inflammation,  suppuration,  and  gangrene.  Here, 
as  in  all  the  subsequent  handlings,  everything  should  be  done  slowly, 
thoroughly,  and  systematically.  Yet  it  is  difficult  to  state  the  precise 
manner  in  which  the  surgeon  ought  to  proceed.  Much  will  depend  upon 
the  circumstances  of  the  case,  something  upon  one's  natural  tact,  and 
upon  the  amount  of  experience,  but  more,  I  think,  upon  natural  kind- 
ness of  heart  and  social  education.  The  man  of  refinement  and  sensi- 
bility will  know  instinctively  how  to  proceed,  and  needs  no  instruction. 
They  who  lack  these  qualities  can  never  learn,  and  it  would  be  quite 
useless  to  undertake  to  teach  them. 

[§  1.  The  Immediate  Care  and  Dressing  of  Fractures. 

While  it  is  desirable  to  reduce  a  fracture  at  the  earliest  possible  moment  after 
the  accident  and  retain  the  bones  in  apposition  by  retentive  dressings,  it  rarely 
happens  that  this  can  be  effected  at  once  without  an  amount  of  pain  and  incon- 
venience that  is  very  disturbing  to  the  patient,  and  may  prove  injurious  to  the 
parts  involved  in  the  injury.  There  is,  therefore,  a  period  in  the  history  of 
nearly  every  fracture  when  temporary  dressings  are  required.  This  is  especially 
true  of  fractures  that  occur  when  the  patient  is  absent  from  home,  and  he  must 
be  immediately  subjected  to  transportation,  It  is  with  reference  to  this  latter 
class  that  the  following  remarks  are  principally  made.  It  may  be  stated  that,  as 
a  rule,  fractures  occur  under  circumstances  which  necessitate  the  removal  of  the 
patient  to  his  home.  In  this  removal  the  limb,  or  part  injured,  is  liable  to  be 
subjected  to  such  rude  handling  that  the  local  injuries  are  greatly  aggravated, 
and  the  discomfort  and  sufferings  of  the  patient  are  immensely  increased. 
Fractures  that  would  be  attended  with  little  pain  and  very  moderate  swelling, 
if  properly  treated  where  the  accident  occurred,  may,  by  the  flrst  manipulations 
of  the  surgeon  in  preparing  the  patient  for  removal,  or  by  the  rough  nandling 
of  inexperienced  persons  in  his  transportation,  be  rendered  serious,  or  even  be 
changed  from  a  simple  to  a  compound  fracture.  It  is  of  the  utmost  importance, 
therefore,  that  from  the  occurrence  of  the  fracture  to  the  final  removal  of  all 
dressings,  intelligent  care  and  adequate  skill  should  be  exercised. 

Removal  of  tne  clothes  of  a  patient  who  is  to  be  transported  some  distance 
is  usually  unnecessary,  and  should  be  delayed  until  he  is  placed  on  his  bed.  The 
exceptions  to  this  rule  are  cases  of  compound  fracture  with  hemorrhage,  and 
crushed  fractures,  which  require  special  care  and  dressing.  Splints  can  be 
applied  to  the  part  outside  of  the  clothes  in  such  manner  as  to  steady  the  frac- 
tured bone,  and  prevent  the  fragments  from  further  lacerating  the  parts.  It  is 
not  necessary  to  reduce  the  displacement  except  so  far  as  to  make  the  patient 
comfortable.  These  dressings  must  not  be  too  tight.  Arrived  at  the  bed  the 
patient  should  be  placed  upon  it  in  a  comfortable  position,  and  the  clothes  re- 
moved, chiefly  by  cutting  them  away.  While  they  are  being  removed  an  assist- 
ant may  be  able  so  to  support  the  part  as  to  prevent  all  movement  of  the  frag- 
ments. 

The  Materials. — The  materials  for  these  temporary  dressings  must  be  such 
appliances  at  hand  as  will  prevent  further  injury  to  the  parts  while  the  patient 
is  being  removed  to  his  home  and  bed.  Thin  pieces  of  board  or  sides  of  cigar 
boxes,  with  pads  of  cotton  wadding  or  folds  of  cloth  next  to  the  limb  make  very 
serviceable  splints  for  the  arms  and  legs.  Pasteboard  and  book  covers  may  be 
of  service,  especially  for  the  arms  and  elbows.  Towels  or  sheets  may  be  used 
for  slings  or  bandages,  and  even  a  well-folded  newspaper  may  sustain  the  parts 
sufficiently.  An  umbrella,  a  cane,  a  broom  handle,  a  crotched  stick  are  a  few 
of  the  common  materials  which  have  served  a  good  purpose  in  cases  of  great 
emergency.  Success  in  the  selection  and  employment  of  such  materials  for 
dressings  will  depend  much  upon  the  skill  and  ingenuity  of  the  surgeon. 
(Fig.  12.) 
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otures  af  the  Spine- — The  immediate  care  of  a  p>ersoti  sufTermg  from  a 
Crsdure  cf  the  spine  must  be  moat  judicious.  A  slight  force  improperly  applied 
mmy  tr^^h  in  such  displaoomeuts  of  the  fragment*  an  will  result  in  paral ysin,  or 
rf«i  in  (leAth.  The  danger  of  doing  great  harm  to  the  patient  by  moving  him 
^  greater  when  the  fracture  \^  in  tlie  cervical  region^  and  is  greatest  when  it  is 
m  the  upper  part  of  this  region.  The  raovemeni*  which  are  more  likely  to  dis- 
place tUe  Dones  are  those  of  rotatiim  or  flexion  of  the  spine.     The  position  which 


Fio.  n. 


Fig.  12. 


IVntmeBt  of /V1lotun^9  of  cliir- 
I  wtlh  two  t4>w«.ls,  or  trimigu- 


ItaproviB^d  BplJnttng,    (Frf;.) 


rclie\*cA  local  pressure  is  the  recumbent,  on  a  smooth,  firm  surface. 
'  jlfid  ■  applied  to  the  spine  which  is  lea.-^t  liable  to  ciiti«?e  injury  i8  gentle 

tmt4<»a,  From  the«e  fact*i  it  h  apparent  that  the  patient  should  at  once  be 
in  a  recumbent  (tosition  on  a  smooth  .-surface,  as  a  stretcher,  a  board,  a 
f«r  similar  support  for  transportation.  In  raising  the  patient  from  his 
to  the  stretcher  no  movement  should  be  nuide  which  bends  or  rotates^ 
and  slight  traction  of  the  trunk  »houlil  be  cous<tantly  maintained 
change  of  position.  In  transportation  the  patient  ?*hould  not  be  sub* 
P^mny  jarring  or  jolting,  as  in  a  common  wagon  on  a  roiu^h  road.  When 
llie  |ittdetit  reaches  bin  destination  he  should  be  removed  to  his  bed  with  the 
t^MUB  care  and  the  same  attention  to  minute  detaiU.  FinaUy,  the  removal  of 
bii  clothts  mUHt  l>e  effected  without  any  dis^turbance  of  the  spine.  In  general 
tlwi  fitting  tightly,  ta^  Hhirtn,  sfihould  be  cut  with  .-shears. 

Fracture  of  the  Ribs.^TheHe  fractures  are  attended  with  acute  lancinating 
pttiiM  la  the  chest  wall,  wliich  recur  on,  and  are  greatly  aggravated  by,  forced 
l^iiratmciii,  coughing,  or  jarring  of  the  body.  The  patient  involuntjirily  pro- 
tMi  himM^lf  by  ishort  residrationi*.  avoiding  coughing  and  jarring,  ;*nd  by  p^et^- 
«anr  OTcr  the  injured  ribs  to  prevent  the  movementa  of  the  fragmenti^.  Persons 
fliHerTfi^^  frnrn  fractured  ribs  can  uf5uaHy  be  removed  without  material  injury, 
nie>  'k  cautiously  without  great  inconvenience  and  by  preH!«ure  of  the 

kaa*:  ipoo  the  «ide  can  relieve  in  a  great  measure  their  isutlerings.     The 

bolt  nr*^*ii\ii  \^  a  firm  bandage,  four  to  six  inches  in  width,  a«  a  t<5wel,  pinned 
tMtlr  ab<mt  the  entire  chest. 

FTSetures  of  the  Pelvis.— These  fractures  are  more  difficult  of  diagnosis, 
iad  caa  only  he  conjectured  on  firet  examination.  They  may  be  inferred  from 
tht  aatorc  of  the  injury,  as  the  pan-sage  of  a  heavy  wheel  over  the  pehi"*.  Noth- 
ing-can  tir  recommended  that  will  prove  more  serviceable  in  the  tirHt  care  of 
I  patient  than  has  been  given  in  connection  with  fractures  of  the  spine, 
red  Lower  Jaw. — The  first  treatment  of  this  fracture  should  be  to 
jaw  in  contact  with  the  other  by  a  bandage  around  the  chin  and 
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over  the  head.  The  patient  should  not  be  allowed  to  talk  nor  to  take  solid  food. 
As  a  temporary  dressing  until  the  final  apparatus  is  applied  cardboard  may  be 
shaped  so  as  to  make  a  complete  splint  for  the  jaw  and  chin  by  moulding  it 
when  softened  in  water,  the  splint  being  retained  b^  a  split  bandage;  the 
centre  being  applied  to  the  chin,  the  two  lower  tails  being  tied  over  the  vertex, 
and  two  upper  behind  the  head. 

Fractured  Clavicle.— The  displacement  in  this  fracture  is  most  readily  and 
completely  overcome  by  placing  the  patient  on  a  firm  bed  on  his  back  with  a 
pillow  between  his  shoulders.  This  position  is  also  most  comfortable  to  the 
patient.  If.  however,  he  is  to  be  removed  some  distance  the  arm  should  be  so 
fixed  in  a  sling  that  the  shoulder  of  the  injured  side  will  be  elevated  and  carried 
slightly  backward.  This  is  effected  by  bringing  the  elbow  forward,  placing  a 
pad  in  the  axilla,  and  then  applying  a  sling  which  includes  the  elbow.  Pye 
gives  the  following  method  :  "  A  soft,  but  firm  pad,  of  about  the  size  of  one's 
nst  is  made,  as  with  a  cricketing  cap  or  a  newspaper,  and  is  placed  in  the  axilla; 
the  forearm  is  crossed  over  the  chest  with  the  hand  pointing  to  the  opposite 
shoulder,  the  point  of  the  elbow  bein^  held  well  back.  A  towel  is  then  folded 
as  a  broad  scarf,  the  elbow  is  settled  into  the  middle  of  it,  and  then,  by  tying 
the  ends  over  the  opposite  shoulder,  the  hand  and  forearm  being  covered  by  the 
scarf,  the  arm  on  the  injured  side  can  be  pushed  well  up.  The  other  towel  is 
then  brought  round  so  as  to  fasten  the  arm,  forearm  and  hand  firmly  to  the 
trunk  and  the  ends  are  knotted  or  pinned  beneath  the  opposite  armpit."   (Fig.  9.) 

Fractures  of  the  Humerus. — If  the  fracture  is  near  the  shoulder  there  will 
be  slight  tendency  to  displacement,  and  no  other  dressing  is  required  than  such 
support  of  the  arm  as  maybe  given  by  a  sling  which  includes  the  entire  forearm, 
elbow,  wrist  and  hand.  If  moderately  tightened  about  the  neck  this  sling  will 
support  the  fracture  sufficiently. 

Owing  to  the  great  leverages  of  the  arm  and  the  hinge-like  action  of  the 
elbow,  fractures  of  the  shaft  of  the  humerus  are  readily  displaced  by  the  move- 
ments of  patients.  Whatever  position  the  patient  may  take,  whether  recum- 
bent, sitting,  or  walking,  the  proper  apposition  of  the  fragments  will  not  be 
retained  without  the  careful  application  of  splints.  It  is  important,  first,  that 
the  forearm  be  flexed  and  fixed  to  the  boav.  By  this  means  the  action  of 
the  elbow  is  very  completely  controlled.  Without  removing  the  clothes  a  pad 
should  be  prepared,  which  may  consist  of  several  folds  of  cloth,  and  placed 
along  the  inside  of  the  arm,  from  the  axilla  to  the  elbow,  as  a  support  to  the 
shaft.  The  arm  being  then  placed  upon  the  chest,  with  the  fingers  pointing  to 
the  opposite  shoulder,  a  bandage  should  be  passed  around  the  body  and  across 
the  elbow,  fixing  the  elbow  in  this  position.  A  sling,  consisting  of  a  handker- 
chief or  strip  of  cloth  around  the  wrist,  is  used  to  support  the  hand.  If  the 
elbow  is  not  thus  supported  against  the  body  four  short  splints  of  light  wood  or 
cardboard,  padded,  should  be  applied  to  the  arm  and  fixed  by  tapes,  while  the 
hand  is  supported  in  a  sling  about  the  wrist. 

Fractures  Near  aud  at  the  Elbows. — The  mobility  of  the  elbow-joint 
must  be  fixed,  and  the  position  must  be  flexion  at  right  angles.  Common  card- 
board or  thin  sole  leather,  shaped  to  the  bend  of  the  elbow,  is  a  convenient  and 
admirable  dressing.  The  splint  should  extend  from  the  middle  of  the  forearm  to 
the  middle  of  the  arm  and  oe  made  much  larger  than  the  elbow.  It  should  now 
be  placed  in  hot  water,  and  when  soft  and  yielding  moulded  to  the  parts.  It 
should  next  be  well  protected  by  cotton  wadding,  the  cotton  being  in  excess 
about  the  prominent  parts  of  the  joint.  The  splint  is  best  retained  by  a  band- 
age extending  its  entire  length.  The  hand  should  be  supported  by  a  sling  around 
the  wrist. 

Fractures  of  the  Forearm. — Fractures  occurring  at  any  point  of  the  fore- 
arm are  best  supported  by  two  broad  splints  applied,  one  to  the  anterior  and  the 
other  to  the  posterior  surface.  They  should  extend  from  the  elbow  to  the  hand, 
the  anterior  reaching  to  the  middle  of  the  hand  to  prevent  pronation.  The 
sides  of  cigar  boxes  answer  a  good  purpose.  They  should  be  wider  than  the 
arm  and  well  padded.  When  applied  the  forearm  should  be  held  so  as  to  make 
the  bones  parallel,  the  thumb  being  upward.  The  splints  may  be  held  in  place 
by  tapes,  care  being  taken  not  to  make  them  too  tight.  The  forearm  should  be 
supported  by  a  sling. 
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Fracture  of  the  Neck  of  the  Femur. — The  most  important  fact  to  be  borne 
in  mind  in  the  care  of  this  injury  is  this,  the  fracture  may  be  partial  or  im- 
pacted.    If  it  is  partial  or  impacted  it  is  in  the  best  possible  condition  for  rapid 
anion.    But  by  rude  handling,  as  in  lifting  the  patient,  the  partial  or  impacted 
fncUire  may  be  made  complete,  and  thus  in  a  moment  irreparable  injury  is  done 
to  the  patient.    It  is  well  to  assume,  in  all  cases,  that  the  fracture  is  not  com- 
plete, for  if  that  fact  is  prominently  in  the  mind  of  the  surgeon  who  prepares 
h.ia  patient  for  transpd^tation,  he  will  exercise  that  degree  of  care  which  is 
essential  in  all  cases.    A  well-padded,  lone  splint  should  be  applied,  extending 
/rom  the  foot  to  the  axilla,  and  be  retained  by  a  broad  towel  around  the  hips 
Aimd  stout  bandages  at  other  points.     This  dressing  should  be  adjusted  without 
jremoval  of  the  clothes,  and  with  as  little  movement  of  the  limb  as  possible, 
e:Kcept  that  the  foot  should  be  placed  in  its  proper  position  if  it  is  too  much 
e^vrerted  or  inverted. 

Fracture  of  the  Shaft  of  the  Femur.— In  this  fracture  there  is  usually 
KKi.cich  displacement  at  first.  A  long  splint  should  be  applied  externally  from 
tbc  foot  to  the  axilla,  as  in  the  preceding  case,  and  a  short  splint  internally  from 
tlie  foot  to  the  groin.  Before  tney  are  fastened  to  the  limo,  the  leg  should  be 
^^ntly  but  firmly  extended  and  the  eversion  of  the  foot  corrected.  Plaster-of- 
¥^a.ri8,  if  at  hand,  may  be  used  with  great  advantage  in  the  form  of  a  splint. 
X'liis  can  be  made  of  two  layers  of  woollen  blanketing,  cut  of  the  length  of  the 
thigh  and  sufficiently  wide  to  surround  the  limb.  The  blanket  is  soaked  in  the 
dissolved  plaster  and  quickly  applied,  and  retained  by  bandages.  In  a  few 
aainutes  it  will  be  firm.  This  dressing  is  to  be  preferred  if  the  patient  is  to  be 
traLDsported  a  long  distance. 

fractures  Hear  or  Into  the  Knee-joint. — The  same  dressings  as  in  frac- 
tuires  of  the  shaft  of  the  femur  are  generally  best  adapted  to  secure  the  limb 
from  further  injury  when  the  fracture  is  near  or  into  the  joint.  It  may  happen 
tixa^t  the  slightly  flexed  position  is  most  comfortable.  In  that  case  the  knee  may 
l>e  bent  over  a  firm  pillow  or  other  support. 

^tactures  of  the  Patella. — The  important  point  to  be  made  in  this  fracture 
is  t;hat  the  leg  must  not  be  flexed,  but  rather  must  be  maintained  in  a  state  of 
ej^t^reme  extension.  For  this  purpose  a  firm  splint  must  be  applied  on  the  pos- 
terior part  of  the  limb,  extending  from  th^  middle  of  the  thign  to  the  middle  of 
ihke  leg,  and  be  firmly  retained  by  a  bandage  or  broad  tapes. 

fractures  of  the  Leg. — The  plaster-ot- Paris  splint  above  described  makes 
tlie  best  dressing  for  these  cases  and  is  most  readily  applied.  The  blanket  must 
be  cat  in  such  manner  as  to  form  a  ^ood  covering  of  the  foot.  Another  dress- 
ing, which  may  be  readily  extemporized,  is  a  thin  pillow,  of  hair,  straw,  or  even 
fe&thers.  The  leg  is  placed  in  the  middle  and  the  sides  of  the  pillows  are  folded 
op  over  it;  then  several  tapes  are  firmly  tied  at  difierent  points  around  the 
wbole.  The  same  dressings  are  most  useful  when  the  fracture  involves  the  parts 
entering  into  the  ankle-joint.] 

§  2.  Oeneral  Treatment  of  Fractures. 

Nearly  all  fractures  present  three  principal  indications  of  treatment, 

namely :  to  restore  the  fragments  to  place  as  completely  as  possible ;  to 

niaintain  them  in  place;    and  to  prevent  or  to  control  inflammation, 

spasms,  and  other  accidents.     It  ought  to  be  regarded  as  a  rule,  liable 

o^ly  to  rare  exceptions,  that  broken  bones  should  be  restored  to  place,  or 

^  the  position  in  which  we  hope  to  maintain  them,  as  soon  as  possible 

after  the  occurrence  of  the  accident.     If  the  patient  is  seen  within  the 

fct  few  hours,  or  before  much  swelling  has  taken  place,  we  scarcely 

know  the  circumstances  which  would  warrant  an  omission  to  adjust  the 

fragments  either  end  to  end  or  side  by  side,  as  the  one  or  the  other  might 

be  found  to  be  practicable. 

We  have  before   suflScientlv  explained  the  general  impossibility  of  again 
'^ring  to  place,  end  to  end,  ana  fibre  to  fibre,  fragments  which  have  been 
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made  to  override.  We  are  therefore  in  no  danger  of  being  understood  to  say 
that  bones  should  in  all  cases  be  immediately  ''set/'  in  the  popular  sense  of  this 
term.  They  ought  to  be  "  set/'  no  doubt,  if  this  can  be  accomplished  through 
the  application  of  a  prudent  amount  of  force ;  but  if  the^  cannot  be  thus  placed 
end  to  end,  they  may  at  least  be  laid  in  such  a  manner  side  by  side  as  to  restore, 
in  some  measure,  the  natural  axis  of  the  limb,  and  prevent  the  points  of  the 
bone  from  pressing  unnecessarily  into  the  flesh. 

Experience  has,  indeed,  furnished  us  with  four  or  five  very  good  reasons 
why  broken  bones  should  be  reduced  a«  soon  as  possible.  When  the 
injury  is  recent,  the  muscles  offer  less  resistance  ;  their  resistance  being 
increased  after  a  time  not  only  by  the  reaction  which  ensues  upon  the 
shock,  but  also  by  actual  adhesion  between  their  fibres;  effusions  distend 
both  the  muscles  and  the  skin,  and  compel  the  limb  to  shorten ;  the 
constant  goading  of  the  flesh  by  the  sharp  points  of  the  broken  bones 
increases  the  muscular  contractions ;  the  patient  will  submit  readily  to 
manipulation  and  extension  at  first,  but  after  the  lapse  of  a  few  days  it 
is  very  seldom  that  he  will  permit  the  limb  to  be  in  any  manner  dis- 
turbed, even  if  he  is  assured  that  his  refusal  entails  upon  him  a  great 
deformity.  If  it  is  true  that  no  callus  or  bony  structure  is  deposited 
earlier  than  the  seventh  or  tenth  day,  it  is  also  true  that  the  renewed 
attempt  to  adjust  the  bones  at  this  period,  by  chafing  and  tearing  again 
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Many-tailed  bandage. 

the  tissues,  reduces  the  fracture, 
in  some  degree,  to  the  same  condi- 
tion in  which  it  was  at  first,  and, 
consequently,  the  time  which  has 
elapsed,  or,  at  least,  a  portion  of 
it,  may  be  regarded  as  lost. 

We  cannot,  therefore,  understand 
the  argument  by  which  Bromfield, 
South,  and  a  few  other  surgeons  have 
persuaded  themselves,  that  reduction 
should  never  be  attempted  before  the 
third  or  fourth  day;  nor,  indeed,  do 
we  fully  appreciate  the  refinement 
which  Malgaigne  has  ffiven  to  this 
question,  in  itself  so  simple.  To  affirm 
that  we  ought  not  to  reduce  the  bones 
to  their  original  positions  during  the  period  of  intense  inflammation,  or  of  great 
swelling,  or  while  the  muscles  are  acting  spasmodically,  is  only  to  affirm  that  we 


Application  of  the  "  roller  "  by  circular  and 
reversed  turns. 
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may  not  do  what  is  impossible ;  and  the  attempt  to  do  which,  therefore,  can 
only  be  mischievous;  but  to  authorize  their  restoration  to  a  better  position,  by 
such  manipulation,  extension,  and  lateral  support  as  they  may  comfortably  bear, 
is  warrantable  under  any  circumstances.    The  practice  is  not  only  defensible. 
bot   imperative,  and  we  do  not  think  any  really  sound  and  practical  surgeon 
ever  intended  to  teach  the  contrary.    We  say  still",  if  bones  can  oe  easily  reduced, 
or  the  position  of  the  fragments  improved  at  any  moment,  or  under  any  circum- 
stances, it  ought  to  be  done;  and  if  we  fail  in  accomplishing  all  that  we  wish 
to  do  in  the  first  instance,  we  must  remain  incessantly  watchful  to  seize  the 
earliest  opportunity  which  presents,  to  complete  the  adjustment.    No  doubt  our 
efforts  will  prove  fruitless  very  much  in  proportion  to  the  amount  of  swelling, 
Inflammation,  or  muscular  spasm  which  exists,  and  also  in  proportion  to  the 
time  which  has  elapsed ;  but  this  will  not  excuse  us  for  omitting  to  do  all  which 
the  circumstances  permit. 

Of  the  primary  dressings  there  are  two  principal  varieties :  first,  the 
*' roller  "  or  simple  bandage,  applied  to  the  limb  in  circular  and  reversed 
turns;  and  second,  the  '*  many-tailed  bandage,"  consisting  of  a  piece  of 
muslin,  or  other  cloth  torn  down  from  each  side  into  a  suitable  number 
of  strips,  leaving  the  centre,  which  is  to  be  applied  to  the  back  of  the 
limb,  entire. 


Fig.  15. 


Fig.  16. 


Application  of  the  many-tailed  bandage. 


Bandage  of  Scultetus. 


'^  modification  of  this  latter  bandage  consists  of  a  number  of  separate  strips, 
80  laid  upon  one  another,  commencing  from  above,  that  each  strip  shall  overlap 
pother  by  one-third  or  one-half  of  its  breadth.  This  is  called  the  bandage  of 
^^tus,  and  it  possesses  one  advantage  over  the  many-tailed  bandage  just 
^»*"cribed,  especially  in  the  case  of  compound  fractures,  in  the  facility  with 
which  each  separate  piece  may  be  removed  and  another  substituted.  *  Some 
^^^'K^ns  prefer  to  form  the  bandage  of  separate  strips,  and  having  overlaid  them 
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in  the  manner  directed,  to  unite  them  again  into  one  by  running  a  thread 
through  the  whole  mass  along  the  centre.  Whichever  of  these  several  varieties 
of  strips  are  employed,  the  mode  of  applying  them  is  the  same.  They  are  folded 
alternately  around  the  limb,  being  made  to  overlap  and  cross  upon  each  other 
in  front,  and  only  the  last  strip  or  two  is  fastened  with  a  pin. 

The  object  proposed  in  the  use  of  the  roller  or  of  the  many-tailed 
bandage  is  two-fold ;  first,  to  compress  and  support  the  muscles,  by  which 
their  tendency  to  contraction  is  in  some  measure  controlled ;  and  second, 
to  protect  the  limb  against  the  direct  pressure  of  the  side-splints. 

A  moment's  consideration  will  convince  us  that  the  first  of  these  objects  is  in 
most  cases  fully  attained  by  the  lateral  splints  themselves,  and  by  the  bandages 
by  which  they  are  retained  in  place ;  and  that  the  second  can  be  as  well  accom- 
plished by  a  single  fold  of  cloth,  or  by  the  compresses,  which  ought  generallv, 
even  when  the  roller  is  used,  to  underlie  the  splints.  Nevertheless,  we  should 
hardly  feel  authorized  to  reject  these  primary  dressings  solely  because  the  splints 
and  compresses  furnish  a  convenient  substitute,  especially  since  we  are  com- 
pelled to  admit  that  they  are  occasionallv  useful,  unless  objections  of  a  more 
serious  nature  could  be  brought  against  them.  Unfortunately,  this  latter  sup- 
position is  actually  true.  By  ligating  the  limb  completely,  leaving  no  point  of 
the  tegumentary  surface  to  which  the  pressure  is  not  applied,  they  too  often 
occasion  congestion,  inflammation,  and  gangrene.  It  is  not  until  lately  that  the 
attention  of  surgeons  has  been  sufficiently  called  to  this  subject ;  but  the  records 
of  surgery  are  to-day  filled  with  these  terrible  accidents,  formerly  attributed  to 
the  original  injury  or  to  the  splints  themselves,  but  now  understood  to  be  plainly 
traceable  to  the  too  common  employment  of  the  primary  bandage.  The  roller 
is  bv  far  the  more  dangerous  dressing  of  the  two,  since  it  does  not  yield  to  the 
swelling  so  readily  as  the  bandage  of  strips,  and  it  is  more  objectionable  also  on 
account  of  the  inconvenience  of  applying  and  removing  it ;  but  even  the  band- 
age of  strips  may  be  so  confined  as  to  produce  the  same  consequences,  as  I 
myself  have  seen  in  more  than  one  instance.  It  is  also  all  the  more  dangerous 
in  the  hands  of  the  inexperienced  surgeon,  because  he  feels  a  confidence  that  it 
will  not  cause  ligation. 

Except  in  rare  cases  and  for  especial  reasons,  which  I  shall  attempt  to 
indicate  in  their  appropriate  places,  I  cannot  recommend  the  employment 
of  any  kind  of  bandages  next  to  the  skin. 

In  order  to  fulfil  the  second  indication,  namely,  to  maintain  the  frag- 
ments in  place,  we  employ  usually  what  are  called  short,  side,  or  coapta- 
tion splints,  and  long  or  extending  splints,  or  the  weight  and  pulley. 

Side-splints  may  be  constructed  from  various  materials,  according  to  the  size 
and  circumstances  of  the  limb,  or  according  to  the  convenience  of  the  surgeon  ; 
and  as  the  surgeon  cannot  be  expected  to  have  always  on  hand,  at  the  bedside 
of  the  patient,  such  splints  as  he  might  prefer  to  use,  it  is  well  for  him  to  under- 
stand how  to  avail  himself  of  such  materials  as  may  be  within  his  reach,  in  order 
tliat  he  may  make  the  most  of  his  sometimes  imperfect  resources. 

Lead,  sheet-iron,  zinc,  and  other  metals  have  been  occasionally  employed,  but 
especially  tin  and  copper,  which  possess  all  of  the  requisite  firmness  and  mallea- 
bility to  allow  them  to  be  hammered,  and  thus  moulded  to  the  limb.  In  general, 
however,  they  are  unnecessarily  heavy,  and  demand  too  much  labor  to  be  wrought 
into  shape.  I  have  sometimes  employed  tin  splints  perforated  with  large  fenestras 
to  diminish  their  weight  and  increase  their  flexibility,  and  found  them  to  answer, 
in  certain  emergencies,  an  excellent  purpose.  The  light  perforated  zinc  splints, 
introduced  into  the  U.  S.  Army  during  the  civil  war  of  1861-65,  by  the  Sanitary 
Commission,  were  found  exceedingly  useful  for  field  service. 

Iron-wire  splints,  made  from  wire-cloth  or  coarse  gauze,  were  first  publicly 
mentioned,  so  far  as  I  can  learn,  in  a  communication  to  the  Memphis  Medical 
Recorder,  made  by  Dr.  J.  C.  Nott,  of  Mobile ;  but  they  have  been  brought  more 
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jMuticalarly  into  notice,  and  their  construction  perfected,  by  Loui»  Bauer.^ 
TlieBe  splints,  as  modified  by  Bauer,  are  moulded  upon  "  gypsum  or  wooden 
casts/'  of  different  sizes,  and  surrounded  with  a  stout  iron- wire  frame,  in  order 
to  ^ire  them  the  requisite  degree  of  firmness,  and  to  preserve  their  forms ;  after 
which  they  are  tinned  by  galvanism,  and  varnished,  to  prevent  them  from  be- 
coming rusted.  When  applied.  Dr.  Bauer  recommends  that  they  shall  be  filled 
with  loose  cotton,  and  that  they  shall  be  held  in  place  by  rollers.  It  is  claimed 
for  these  splints  that  they  are  light,  flexible,  permeable  to  air  and  to  the  per- 
tpiration.  and  that  they  permit  the  application  of  cooling  lotions  without  im- 
pairing their  firmness;  the  last  of  which  is  a  Quality  of  questionable  value,  since 
loCioDs  applied  to  permanent  dressings  of  any  Kind  are  only  warm  fomentations, 
and  do  not,  therefore,  in  this  respect  serve  the  purpose'  for  which  they  are 
intended.  They  render  the  skin  tender  and  disposed  to  vesicate,  and  they  also 
give  rise  to  a  sensation  of  scalding,  which  is  sometimes  almost  intolerable.  The 
wmter  soaks  into  the  bed,  and  in  many  other  ways  renders  the  patients  uncom- 
fortable. Lotions  are  only  applicable  where  the  dressings  are  open,  loose,  and 
temporary. 

According  to  Poinsot  (note  to  French  edition  of  this  work),  the  wire-gauze 
•pliBt  has  been  used  in  the  Hospital  of  St.  Andrew,  Bordeaux,  since  1868 ;  a 
«trip  of  leather  being  substituted  for  the  stout  wire  frame  of  Bauer. 

The  same  objections  hold,  also,  to  this  as  to  all  other  forms  of  moulded  metallic 
or  cjurred  wooded  splints,  namely,  that  they  seldom  exactly  fit  the  limb,  even 
when  the  snnply  of  assorted  sizes  is  complete,  and  that  they  are  not  sufficiently 
flexible  to  aaapt  themselves  to  anything  but  the  slightest  irregularity  of  surface. 
They  are  not,  nowever,  without  merit,  and  they  deserve  at  least  a  qualified  com- 
mendation in  manv  cases. 

Som  and  whalebone  may  be  employed  in  thin  plates,  or  in  the  form  of  narrow 
strips  qoilted  into  cloth ;  but  they  are  expensive,  and  possess  no  special  value 
except  in  an  emergency.  Reeds,  the  coarse  rank  grass  which  grows  in  swamps, 
fljin,  willow  branches,  and  unbroken  wheat  straw,  may  be  quilted  between  two 
thicknesses  of  cloth  in  the  same  manner,  and  form  very  excellent  temporary 
splints.  I  have  especially  found  it  convenient  to  use  wheat  straw  in  the  form  of 
jankB.  Chtthering  up  a  bundle  of  unbroken  straws  of  the  size  of  my  arm.  I  roll 
them  snugly  in  a  broad  piece  of  cotton  cloth,  cut  off  the  projecting  ends,  and 
then  stitch  np  the  cloth  neatly.  We  have  thus  a  splint  of  considerable  firmness, 
and  one  which  is  cool  and  especially  adapted  to  the  summer,  allowing  the  per- 
^pirmtion  to  evaporate  freely.  Straw  splints  were  employed  sometimes  by 
Ambroise  Par^,  by  J.  L.  Petit,  Larrey,  and  I  have  seen  them  in  the  wards  of 
certjun  £aropean  hospitals,  although  I  am  unable  now  to  say  under  whose  direc- 
tion. Mr.  Tuffnell,  of  Dublin,  has  especially  recommended  them  in  the  form  of 
jnnks.' 

Wooden  splints,  made  of  pine,  willow,  white  or  linden  wood,  or  of  some  other 
li^ht  and  easily  wrought  timber,  are  probably  of  more  general  application,  and 
puoDcnn  greater  intrinsic  value  than  aplints  constructed  from  any  other  solid 
material ;  but  I  wish  at  once,  and  for  all,  to  disclaim  any  intention  of  giving 
eren  a  qualified  approval  of  any  of  those  carved,  polished,  and  generally  patented 
wooden  splints,  wnich  are  manufactured  and  sold  by  clever  mechanics,  and 
which  one  may  see  suspended  in  almost  every  doctor's  ofiice,  whether  in  the 
city  or  in  the  country.  Constructed  with  grooves  and  ridges,  and  variously 
ioclined  planes,  for  the  avowed  purpose  of  meeting  a  multitude  of  indication^, 
«aeh  as  to  protect  a  condvle,  to  press  between  parallel  bones,  to  follow  the  sub- 
sidenee  of  a  muscular  swelling,  etc.,  they  never  meet  exactly  a  single  one  of  these 
indications,  whilst  they  seldom  fail  to  defeat  some  other  indication  of  equal  im- 
portance. They  deceive  especially  the  inexperienced  surgeon  into  the  belief 
that  he  lias  in  the  splint  itself  a  provision  for  all  these  wants,  and  consequently 
lead  him  to  neglect  those  useful  precautions  which  he  would  otherwise  have 
adopted. 

If  carved  wooden  splints  are  employed,  they  ought  to  be  made  especially  for 
the  case  under  treatment.     But  this  requires  time  and  some  more  mechanical 

*  Nott  and  Bauer,  Buffalo  Med.  Journ.,  vol.  xii.,  April.  1857. 
«  Tufihell,  New  York  Journ.  Med  ,  March,  1847,  j).  264. 
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skill  than  can  always  be  commanded ;  and  when  accurately  fitted,  it  is  quite 
probable  that  the  subsidence  or  increase  of  the  swelling  will,  within  the  next 
forty-eight  hours,  render  some  change  in  the  form  of  tne  splint  necessary,  or 
compel  the  surgeon  to  throw  it  aside. 

I  much  prefer  to  use  plain,  straight  strips  of  wood,  of  the  requisite  width  and 
length,  which  may  be  cut  at  any  moment  from  a  pine  shingle  or  a  thin  piece  of 
board ;  but  in  order  that  these  splints  may  adapt  themselves  to  the  inequalities 
of  the  limb,  and  properly  support  the  fragments,  they  ought  to  be  covered  with 
a  muslin  sack,  open  at  both  ends ;  into  which,  and  on  the  side  of  the  splint 
which  is  to  be  placed  against  the  limb,  bran,  wool,  oakum,  curled  hair,  or  cotton 
batting  may  be  pressed,  until  it  is  made  to  fit  accurately.  I  generally  prefer 
cotton  battine.  Bran  is  liable  to  get  displaced,  and  curled  hair  does  not  pack 
firmly  enough.  When  the  sack  is  sufficiently  filled,  the  two  ends  must  be 
stitched  up.  This  mode  of  constructing  the  splint  is  simple  and  easy  of  accom- 
plishment; the  splint  can  be  fitted  very  accurately;  the  padding  never  becomes 
displaced ;  and  when  the  bandages  are  applied,  they  may  be  pinned  or  sewed  to 
the  cover  in  such  a  way  that  they  shall  not  slide  or  loosen. 

If  pads  are  employed  separate  from  the  splint — and  for  this  purpose,  also,  I 
generally  prefer  the  cotton  batting — they  ought  to  be  made  ana  fitted  with  the 
same  care,  and  neatly  stitched  together  at  their  ends,  rather  than  pinned. 
Cotton  batting  laid  loosely  next  to  the  skin,  or  underneath  the  splints  at  any 
point,  will  not  keep  its  place  so  well  as  when  it  is  inclosed  in  covers — it  is  more 
liable  to  get  into  knots,  and  it  has  altogether  a  slovenly  appearance.  The  pads 
may  be  stitched  to  the  roller,  and  in  mis  way  secured  effectually  in  place,  but 
loose  cotton  is  subject  to  no  control. 

When  I  speak  of  pads,  it  must  not  be  understood  that  I  intend  to  recommend 
them  for  compresses,  or  for  the  purpose  of  pressing  fragments  into  place. 
Nothing  could  be  a  greater  source  of  mischief  in  the  dressing  of  a  broken  limb. 
I  have  only  directed  their  employment  as  a  means  of  adaptation,  and  to  protect 
the  skin  against  the  direct  pressure  of  the  splint. 

Dr.  Jacobs,  of  Dublin,  says  that  he  has  seen  an  excellent  splint  made  from  the 
"  fresh  bark  of  a  tree,  taken  off  while  the  sap  is  rising.  "  It  fits  admirably," 
says  Dr.  Jacobs,  ''just  like  pasteboard  soaked  in  water.  '^  Dr.  C.  C.  Jewett,  of 
the  20th  Mass.  Vols.,  recommends  for  the  same  purpose  the  bark  of  the  lirioden- 
dendron,  or  tulip  tree. 

Hemlock-tanned,  undressed  sole  leather,  cut  into  shape  and  soaked  a  few  min- 
utes in  water,  adapts  itself  easily  to  the  limb,  and  is  sufficiently  firm.  It  is 
especially  applicable  to  fractures  of  the  larger  limbs.  At  Bellevue  Hospital  it 
has  for  several  years  taken  the  place  of  almost  all  other  materials,  for  the  con- 
struction of  movable  splints.  Oak-tanned  leather  is  less  flexible  than  the  hem- 
lock-tanned, and  does  not  make  so  good  a  splint.  The  specimens  selected  should 
be  of  medium  thickness.  Before  applying  the  splint  the  edges  should  be  bevelled 
on  the  inner  side,  and  the  corners  rounded,  and  a  piece  of 
Fks.  17.  woollen  cloth  should  be  interposed  between  the  splint  and 

the  skin.  The  leather  will  become  hard  within  twenty- 
four  hours,  and  at  the  next  dressing  it  may  be  removed, 
covered  with  a  sack  made  of  woollen  or  cotton  cloth,  and 
replaced.  Dr.  Vance  prefers  what  is  known  as  *'  bridle 
leather,"  which  is  more  plastic  than  sole  leather,  hardens 
as  quickly,  and  becomes  as  firm.  It  can  be  made  very  hard 
by  substituting  hot  water  for  cool  in  soaking  the  leather. 

A  splint  is  also  occasionally  made  of  thin  calfskin,  ve- 
neered with  some  light  timber,  such  as  linden  or  white 
wood,  the  latter  being  subsequently  split  into  strips  of  from 
half  an  inch  to  one  inch  in  width,  so  as  to  combine  a  cer- 
\\oo<l  and  leather      ^j^j^  degree  of  flexibility  with  the  requisite  firmness. 

splint.  The  Turks  use,  according  to  Sedillot,  in  a  similar  man- 

ner, the  "  nervures  "  of  palm,  laid  upon  sheep-skin,  and  fas- 
toned  with  wooden  thongs;'^  and  Packard  mentions  that  he  has  seen  narrow 
slips  of  some  light  wood  glued  in  the  same  way  upon  soft  pieces  of  buckskin 

*  Jacobs,  New  York  Journ.  Med.,  March,  1847,  p.  205,  from  Dublin  Med.  Press. 
'■'  Ainer.  Journ.  Med.  Sci.,  vol.  xxiii.,  Feb.  1839,  j).  481. 
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and  then  fasteued  together  with  two  strips  of  buckskin,  which  were  also  glued 
to  the  splints.* 

Comniou.  unpolished  pasteboard,  cardboard,  and  the  stout  millboard  used  by 
bookbindem,  constitute  the  valuable  domestic  resorts,  since  they  can  generally 
be  found  in  the  house  of  the  patient ;  and,  if  in  no  other  way,  pasteboard  may 
generally  be  had  at  the  expense  of  some  paper  box  or  of  the  loose  cover  of  some 
old  book.  For  small  bones,  the  thinner  sheets  afford  a  sufficient  support;  but 
fi>r  large' bone«  the  thick  binder's  board  is  necessary.  In  preparing  the  latter 
for  use,  it  ought  to  be  moistened  with  water ;  but  if  soaked  too  much  it  will 
separate  and  fall  into  pieces,  or  lose  its  firmness  when  dry,  in  consequence  of 
having  parted  with  some  of  its  paste.  This  splint  may  be  applied  to  the  limb 
without  the  interposition  of  anything  but  a  few  folds  of  muslin  cloth  or  a  piece 
of  flannel ;  or  we  may  use  instead  a  single  sheet  of  cotton-wadding.  It  must  be 
bound  to  the  limb  by  the  roller  whilst  it  is  moist;  and,  as  it  dries  speedily,  it 
forms  a  smooth,  firm,  and  reliable  splint. 

Felt,  made  of  wool  saturated  with  gum  shellac,  and  pressed  into  sheets,  makes 
an  excellent  moulding  tablet  for  splints.     This  may  be  obtained  at  any  hat 
nuLDofactory.     A  much  cheaper  material,  and  which  has  nearly  all  the  qualities 
of  the  real  felt,  may  be  made  from  old  pieces  of  broadcloth,  or  from  any  similar 
closely  woven  texture,  by  saturating  it  thoroughly  with  gum  shellac,  the  gum 
being  dissolved  in  alcohol  in  the  proportion  of  one  pound  of  the  former  to  two 
quarts  of  the  latter.     Thus  prepared,  it  is  to  be  spread  upon  both  surfaces  of  the 
cloth  with  a  common  paint-brush.    When  this  first  coat  is  well  dried  by  sus- 
pending the  cloth  where  the  air  will  have  free  access  to  both  surfaces,  a  second 
mufit  be  spread  upon  one  of  the  surfaces;  and  then  a  third ;  the  cloth  being 
allowed  to  dry  after  each  successive  coat.    Finally,  the  sheet  is  to  be  folded  upon 
itself,  so  as  to  brin^  the  most  thickly  covered  surfaces  together,  and  pressed  with 
a  hot  flatiron.    If  it  is  necessary  to  have  greater  strength,  more  gum  may  be  laid 
apon  the  cloth,  and  it  may  be  again  folded  and  pressed.     When  used,  it  is  to  be 
dipped  into  boiling  water,  or  held  near  the  fire  until  it  becomes  flexible.   Shellac 
cloth  hardens  very  rapidly  in  cooling,  and  demands,  therefore,  some  quickness 
in  its  application  ;  but  once  applied  and  fitted,  it  forms  a  hard  but  smooth  splint, 
well  adapted  to  all  the  purposes  for  which  it  is  designed.    It  is  well  to  mention, 
if  one  wishes  to  keep  any  portion  of  the  solution  which  is  not  used,  that,  in  order 
to  prevent  evaporation,  the  vessel  in  which  it  is  contained  must  be  closely  cov- 
ered.    Boiling  water  deprives  it  of  a  portion  of  its  shellac,  and  it  is  better  to  soften 
it  by  holding  it  to  the  fire. 

B[ecently,  I  have  found  an  article  which  is  better  for  general  use  than  woollen 
cloth  treated  with  gum  shellac.  The  fabric  is  lighter,  cheaper,  and  more  fiex- 
ible«  It  is  made  of  from  four  to  six  layers  of  cotton  cloth,  saturated  with  gum 
Hhellac  and  smoothly  pressed,  and  is  sold  by  the  manufacturer  at  the  rate  of 
aboat  two  dollars  per  yard.  At  the  present  time  it  is  used  more  often  by  myself 
than  any  other  material  for  the  ordinary  purposes  of  a  movable  plastic  splint,  and 
I  think  is  preferred  by  most  of  our  surgeons.  It  is  light,  and,  if  dipped  in  hot 
or  boiling  water  for  a  few  moments,  it  becomes  sufficiently  flexible  to  adapt  itself 
r«adily  to  almost  any  inequality  of  surface.  Before  being  cut,  a  paper  model 
»hoald  be  made  from  the  limb  to  serve  as  a  pattern.  It  hardens  quickly,  but  not 
too  quickly  for  accurate  adjustment. 

The  principal  objection  to  all  of  those  forms  of  splints  which  contain  gum 
shellac  is,  they  harden  so  rapidly  after  being  made  flexible  by  exposure  to  heat, 
tb^t  it  is  often  found  difficult  to  give  them  an  accurate  mould  to  the  limb.  It 
has  been  objected  to  the  felt  splint  occasionally,  that  it  is  impervious  to  air  and 
moiivture.  and  that  it  confines  the  insensible  perspiration  ;  but,  as  I  never  use 
splints  of  any  kind  without  underlaying  them  with  compresses,  or  woollen  cloth, 
which  act  sufficiently  as  absorbents,  I  have  never  been  aware  of  any  inconveni- 
eace  from  this  source. 

Dr-  R.  O.  Cowling,  of  Louisville,  Ky.,  has  called  attention  to  the  value  of 
Manilla  paper  in  the  construction  of  splints.^  A  limited  use  of  this  material 
^itisfies  me  that  it  possesses  most  of  the  qualities  of  a  good  splint.     It  is  cut  into 

.    *  Packard's  edition  of  Malgaitjiie,  vol.  i.  p.  173. 
s  American  Practitioner,  Jan.  \H7\. 
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strips,  stiflfened  with  starch,  and  applied  longitudinally  or  spirally,  as  may  be 
necessary  to  cover  the  limb  completely  and  smoothly.  For  the  lower  extremities 
six  to  eight  layers  are  required.  The  material  may  be  obtained  at  most  large 
paper  stores. 

The  employment  of  gutta-percha  as  a  coaptation  splint  was  first  suggested  and 
practised  by  Oxley,  of  Singapore.  For  fracture  of  the  thigh,  and  for  the  large 
bones  generally,  I  prefer  a  thickness  of  about  one-sixth  or  one- fifth  of  an  inch  ; 
but  for  the  fingers  or  toes  it  need  not  be  more  than  one-sixteenth  of  an  inch  in 
thickness.  In  its  natural  state,  and  at  the  ordinary  temperature  of  the  body,  it 
is  nearly  as  hard  and  as  inflexible  as  bone ;  but  when  immersed  in  hot  water  it 
almost  immediately  softens,  and  would  become  too  soft  to  be  conveniently  handlcKl 
unless  soon  removed.  It  can  therefore  be  adapted  to  any  surface,  however  irreg- 
ular, and  its  form  may  be  changed  as  often  as  may  be  necessary.  It  does  not 
harden  as  rapidly  as  felt,  and  it  possesses,  therefore,  in  this  respect,  an  advan- 
tage, since  it  allows  the  surgeon  more  time  for  adjustment;  whilst,  on  the  other 
hand,  it  hardens  much  more  rapidly  than  either  starch,  paste,  or  dextrine.  Ten 
or  twenty  minutes  is  all  the  time  usually  required  for  gutta-percha  to  acquire  that 
degree  of  firmness  which  will  prevent  it  from  yielding  under  the  pressure  of  a 
bandage.  To  use  gutta-percha  skilfully  requires  some  experience,  and  I  have 
known  surgeons  to  reject  it  after  a  single  trial ;  but  by  those  who  have  acauired 
the  necessary  skill  it  is  generally  regarded  as  an  invaluable  resource.  When 
constructing  from  this  material  a  thigh-splint,  we  should  order  a  very  large  tin 
pan,  or  some  open,  flat  tray,  in  which  we  may  lay  the  splint  at  full  length.  If 
the  splint  is  required  to  be  twelve  inches  long  and  six  inches  wide,  we  must  cut 
it  about  fourteen  inches  long  by  seven  wide,  so  as  to  allow  for  the  contraction 
which  always  takes  place  more  or  less  when  the  hot  water  is  applied.  It  is  then 
to  be  laid  upon  a  sheet  of  cotton- cloth  of  more  tban  twice  the  width  of  the  splint, 
in  order  that  the  cloth  may  envelop  it  completely  when  it  is  folded  upon  it ;  and 
the  cloth  should  be  enough  longer  than  the  splint,  to  enable  us  to  handle  and 
lift  it  by  the  two  ends  without  immersing  our  fingers  in  the  hot  water.  If  the 
gum  is  not  thus  covered  and  supported,  it  will  adhere  to  the  vessel,  to  the  fin- 
gers, to  the  surface  of  the  limb,  and  indeed  to  whatever  else  it  comes  in  contact 
with ;  it  may  even  fall  to  pieces,  or  become  very  much  stretched  and  distorted 
by  its  own  weight.  The  cloth  cover  will  generally  adhere  to  the  splint,  and  may 
be  permitted  to  remain  upon  it  permanently.  Place  the  splint,  thus  covered,  in 
the  basin,  and  pour  on  the  water  slowly.  As  soon  as  it  is  suflSciently  softened, 
lay  it  over  the  limb,  moulding  it  carefully  with  the  hands,  or  by  pressing  it 
against  the  limb  with  a  pillow.  If  it  does  not  harden  rapidly  enough,  this  pro- 
cess may  be  hastened  by  sponging  the  outer  surface  with  cold  water ;  ana  as 
soon  as  it  has  acquired  sufficient  firmness  to  support  itself,  it  may  be  removed 
and  immersed  in  a  pail  of  cold  water  or  placed  under  a  hydrant ;  after  this,  it 
is  to  be  neatly  trimmed  and  wiped  dry,  when  it  is  ready  for  use.  When  gutta- 
percha remains  a  long  time  exposed  to  the  air,  it  gradually  oxidizes,  its  color 
becomes  darker,  it  loses  its  tenacity  and  flexibility.  This  may  be  prevented  by 
keeping  it  constantly  immersed  in  cold  water.  It  may  be  sufficient  to  place  it 
in  a  damp  cellar. 

The  same  objection  has  been  made  to  gutta-percha  which  is  occasionally  made 
to  felt,  namely,  that  it  confines  the  perspiration,  but  to  this  I  have  already  suf- 
ficiently replied.  There  is  scarcely  any  fracture  demanding  the  use  of  a  splint 
in  which  I  have  not  demonstrated  its  utility,  but  it  is  especially  valuable,  as  I 
shall  have  occasion  to  mention  again,  as  an  interdental  splint  in  fractures  of  the 
jaw,  and  as  a  moulding  tablet  in  all  fractures  occurring  in  the  vicinity  of  joints. 
Immovable  or  Permanent  Dressings. — This  class  of  dressings  have  now  a 
most  important  place  in  the  treatment  of  fractures,  and  deserve  careful  study. 

In  1834,  Seutin,  of  Brussels,  introduced  the  use  of  starch  as  a  means  of  hard- 
ening the  bandages;  his  method  of  using  which  is  essentially  as  follows:  A  dry 
roller  is  first  applied  to  the  skin,  and  then  smeared  with  starch  ;  all  of  the  bony 
prominences  and  irregularities  of  the  limb  are  filled  up,  or  covered  with  cotton 
batting,  charpie,  down,  etc. ;  strips  of  pasteboard,  or  of  binders'  board  moist- 
ened and  covered  also  with  starch,  are  now  laid  alongside  the  limb,  over  which 
again  are  turned  in  succession,  one,  two,  or  three  layers  of  the  starched  roller; 
the  number  of  rollers,  and  the  thickness  of  the  pasteboard  bdng  proportioned 
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Fio.  18. 


to  the  sire  of  the  limb  or  to  the  required  strength  of  the  splint.     The  whole  is 

completed  by  starching  the  outside  of  the  last  bandage. 
This  dressing  will  generally  become  dry  within  from  thirty  to  forty  hours ; 

which  process  may  be  expedited  by  exposing  its  sides  as  much  as  possible  to  the 

air,  or  by  the  application  of  artificial  heat  with 
bags  of  dry  sand,  or  with  hot  bricks.  As  a  tem- 
porary support  until  the  drying  is  completed, 
some  surgeons  lay  upon  each  side  of  the  limb 
additional  splints,  securing  them  in  place  with 
tapes.  As  soon  as  the  bandages  are  dry,  they 
are  to  be  cut  along  the  front  to  a  sufficient  ex- 
tent to  permit  of  an  examination  of  the  limb, 
and  then  closed  with  an  additional  roller.  For 
the  purpose  of  opening  the  bandages,  both* at 
this  period  and  subsequently,  Seutin  uses  a 
pair  of  strong  scissors  or  pliers,  such  as  are 
represented  in  Fig.  19.  On  the  third  or  fourth 
day,  or  as  soon  as  the  subsidence  of  the  swell- 
ing may  render  it  necessary,  the  bandages 
should  be  cut  open  through*  their  whole  ex- 
tent, the  edges  pared  off  and  brought  together 
again  snugly  with  an  additional  roller. 

In  1837,  Velpeau  substituted  c/ftr^nwer  ("  Brit- 
ish gum  ") ;  a  kind  of  glue  or  jelly  obtained  by 
the  continued  action  of  diluted  sulphuric  acid 
upon  starch  at  the  boiling-point.    It  is  pre- 

Fio.  19. 


i^tArch  bftndagefl  applied  for  a  broken 
thigh. 


Sentin's  pliers. 


pmred  for  lue  by  dissolving  it  in  alcohol  or  tincture  of  camphor,  or  camphorated 
brmndy,  until  it  has  acquired  about  the  consistence  of  honey;  at  this  point 
hot  water  should  be  added,  reducing  its  consistence  to  that  of  thin  treacle, 
when,  after  one  or  two  minutes'  shaking,  is  is  ready  for  application.  According 
to  F*.  d'Arcet,  the  proportions  most  favorable  to  the  drying  and  solidifying  of 
the  Mparatus  are,  one  hundred  parts  of  dextrine,  sixty  of  camphorated  brandy, 
and  nfty  of  water.  Malgaigne,  to  whom  I  am  indebted  for  this  observation  of 
d'Arcet,  says,  also,  in  a  note,  "  As  regards  dextrine,  an  important  point  was 
recently  brought  practically  under  my  notice,  viz.,  that,  as  sold  in  the  shops,  it 
is  often  unfit  for  making  an  agglutinative  mixture ;  it  forms  lumps  with  alcohol, 
as  starch  does  with  cold  water,  without  cohering ;  and  twice  in  succession  I  have 
been  obliged  to  change  the  supply  at  the  Hopital  Saint  Antoine.  The  dextrine 
thus  deteriorated  is  whiter  ana  less  saccharine;  it  crepitates  more  in  the  fingers; 
and  on  pouring  a  few  drops  of  tincture  of  iodine  into  the  solution  there  is  pro- 
ddeed  a  violet  tint,  indicating  the  presence  of  fecula ;  while  true  dextrine,  treated 
with  iodine,  gives  a  vinous  red,  or  the  color  of  onion-peel."  The  addition  of  one 
part  of  common  glue  to  six  of  dextrine  renders  the  splint  more  tough.  Velpeau 
•naked  his  bandages  with  the  dextrine  before  applying  them,  but,  like  Seutin, 
be  applied  his  first  roller  dry.  He  used  but  one  oandage,  which  he  carried  first 
from  below  upward,  and  then  from  above  downward ;  and  he  rarely  thought  it 
secessanr  to  employ  the  pasteboard  as  a  collateral  support. 

TripofUA  was  first  introduced  by  Skenk  as  a  substitute  for  plaster  in  the  prep- 
tzstion  of  bandages.  It  is  a  gray  powder,  composed  of  lime,  si  lex,  and  oxide  of 
iron.    Lately  Langenbeck  and  other  German  surgeons,  and  some  of  the  French 
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surgeons,  in  eluding  M.  Poinsot,  have  spoken  of  it  quite  enthusiastically, 
hardens  much  more  quickly  than  plaster,  and  is  much  lighter,  in  both  of  whi( 
qualities  it  resembles  dextrine.^  But  Dr.  N.  S.  Nelson,  in  his  inaugural  thes 
at  Harvard,  declares  that  he  has  experimented  with  it,  and  that  it  hardens  t< 
quickly ;  that  it  is  not,  as  claimed  by  Langenbeck,  impervious  to  water ;  that 
is  expensive,  and  as  a  splint  "  untrustworthy."^ 

A  mixture  composed  of  equal  parts  ot'precipiicUed  chalk  and  gum  arabixiy  reduce 
to  a  proper  consistence  by  boiling  water,  applied  to  rollers  while  they  are  beir 
applied  to  the  limb,  forms  a  firm  and  light  splint.  It  has  the  advantage,  als 
of  hardening  quickly. 

Startin  and  Tait,  of  London,  recommend  joara^n«,  which,  beine  thorough 
melted,  is  cooled  a  little,  to  render  it  more  viscid,  and  then  rubbed  into  tl 
meshes  of  the  bandage,  during  the  process  of  application  with  a  paint-brush. 

Morgan,  of  the  Middlesex  Hospital,  uses  the  best  French  glue,  dissolved 
water,  with  a  little  alcohol ;  while  Levis,  of  Philadelphia,  has  recommended  gli 
mixed  with  a  small  amount  of  oxide  of  zinc,  the  latter  being  added  to  h^ten  tl 
process  of  hardening. 

Silicate  of  soda,  of  potassa^  or  of  magnesia,  have  also  been  employed  in  the  san 
manner.  Of  these,  the  silicate  of  soda  is  the  least  expensive  and  equally  fin 
but  does  not  harden  as  quickly  as  the  silicate  of  potash.  A  saturated  solutic 
is  prepared,  and  applied  with  a  brush.  It  forms  a  li^ht,  firm,  and  neat  spir 
Wheat-flour  paste,  if  properly  made,  dries  about  as  quickly  as  the  starch,  and 
equally  firm. 

Whatever  material  is  used — whether  starch,  flour  paste,  dextrin 
paraflSne,  tripolith,  solutions  of  the  silicates,  glue,  gum  shellac,  or  piast* 
of  Paris — in  the  construction  of  what  is  now  usually  termed  the  "  immo 
able  apparatus,'*  or,  as  Seutin  has  more  lately  called  it,  the  "  movab 
immovable  apparatus"  ("movo-amobile"),  in  reference  to  his  practice 
opening  it  at  an  early  period,  it  is  still  the  same  apparatus  in  effect,  ar 
is  liable  to  the  same  judgment — a  judgment  which  we  shall  find  it  vei 
difficult  to  declare,  since  from  the  day  in  which  this  practice  was  fir 
recommended  by  Seutin,  to  the  present  moment,  it  has  been  constant 
experiencing  the  most  extraordinary  vicissitudes  in  the  public  favor ; 
one  time,  and  by  the  most  experienced  surgeons,  extolled  as  a  meth( 
unequalled  in  its  simplicity,  efficacy,  and  safety  ;  and  at  another,  and  I 
surgeons  of  equal  experience,  denounced  as  eminently  lacking  in  all  tl 
true  essentials  of  an  apparatus  for  broken  limbs.  These  conflictii 
opinions,  which  it  is  impossible  to  reconcile,  have  nevertheless  some  foui 
dation  in  truth.  The  immovable  apparatus,  of  whatever  materials  co 
structed,  is  under  some  circumstances  a  very  simple,  safe,  and  efficiei 
dressing,  while  under  other  circumstances  it  is,  as  we  think,  eminent 
unsafe  and  inefficient.  Thus,  in  all  of  those  fractures  which  are  a 
companied  with  such  injury  to  the  soft  parts  as  to  render  subsequei 
inflammation  inevitable  or  probable,  this  form  of  dressing  exposes  to  coi 
gestion,  strangulation,  and  gangrene.  Whatever  its  advocates  may  ss 
to  the  contrary,  the  simple  fact  is  before  us  that  the  number  of  acciden 
resulting  from  this  practice  is  out  of  all  proportion  with  any  other  yi 
introduced.  I  myself  have  met  with  tliem  in  all  parts  of  my  own  coui 
try,  and  the  journals  abound  with  records  of  disasters  from  this  source 

*  Berliner  klinische  Wochenschrift.  ISHO. 

*  Nelson.  Annals  nf  Anatomy  and  Surifery.  April,  1882. 

'*  Amer.  Journ.  Med.  Sci.,  vol.  xxv.  p.  4(50.  Feb.  1840:  also  vol.  xxxi.  p.  212.  Me 
Record,  Nov.  1.  1873.     New  York  Med.  Journ..  Aug.  1874.  Oct.  1874. 
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Xor  is  it  a  sufficient  reply  to  this  statement  that  with  proper  care  and  pru- 
dence such  accidents  may  be  avoided.  We  think  they  could  not  always 
be  avoided.  But  admitting  that  they  could,  it  is  still  undeniable  that  in 
certain  cases  the  immovable  apparatus  demands  extraordinary  attention; 


Opening  of  the  apparatus  with  Seutin's  pliers. 


Fig.  21. 


and  what  is  the  need  of  multiplying  our  cares  when  already  they  are 
more  than  sufficient  ?  Many  circumstances,  over  which  he  has  no  con- 
trol may  prevent  the  surgeon  from  giving  to  the  limb  the  full  amount  of 
attention  which  is  required ;  and  for  this  reason 
that  apparatus  is  the  best  which,  whilst  it  answers 
the  indications  equally  well,  exacts  the  least 
amount  of  skill  and  attention  on  the  part  of  the 
surgeon. 

Immovable  dressings  are  not  only  liable  to 
become  too  tight  as  the  swelling  augments,  but, 
on  the  other  hand,  the  surgeon  may  omit  to 
notice  that  as  the  swelling  has  subsided  it  has 
become  loose.  Portions  of  the  limb  may  vesi- 
cate, ulcerate,  or  even  slough,  without  the  knowl- 
edge of  the  surgeon.  If,  however,  the  bandages 
are  frequently  opened,  and  all  the  proper  pre- 
cautions are  taken,  it  is  possible  that  these  acci- 
dents may  also  be  avoided ;  but  unfortunately 
experience  has  shown  that  they  have  not  been 
aroided  in  too  many  instances. 

The  cases,  then,  to  which  this  apparatus  seems 
U)  be  especially  adapted,  are  a  few  examples  of 
transverse  or  serrated  fractures  in  which  the 
bones  have  not  become  displaced,  and  in  which 
little  or  no  swelling  is  anticipated ;  and  certain 
fractures  which  were  originally  more  complicated, 
but  in  which  a  partial  union,  and  the  subsidence 
of  the  inflammation,  have  reduced   them  to  a 

more  simple  condition ;  and  especially  is  it  adapted  to  cases  of  delayed 
inion.  If  now  the  dressings  are  applied  carefully,  the  bandage  being 
«1t  moderately  tight ;  and  a  portion  of  the  extremity  of  the  limb  is  left 


"Apparatus  immobile" 
applied  over  a  compound 
fracture. 
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uncovered  so  that  we  may  observe  constantly  its  condition,  and  at  prop 
intervals  the  apparatus  is  opened  completely,  in  order  that  we  may  sn 
ject  the  whole  limb  to  a  thorough  examination ;  in  such  cases  as  I  ha 
now  indicated,  and  with  such  precautions,  I  admit  that  the  '^  apparat 
immobile'*  constitutes  an  invaluable  surgical  appliance,  and  oneof  whi 
no  surgeon  can  well  afford  to  be  deprived. 

I  have  also  met  with  examples  of  compound  fractures  in  which  it  1 
seemed  proper  to  apply  this  dressing;  and  especially  when  a  suflScic 
time  had  elapsed  to  render  it  probable  that  there  would  be  no  sudd 
accession  of  swelling  in  the  limb.  In  such  cases  I  have  preferred  gen< 
ally  to  lay  the  several  turns  of  the  roller  directly  over  the  suppurati 
wound  in  the  same  manner  as  if  no  wound  existed,  and  to  make  a  valv 
lar  opening,  or  window,  with  the  scissors,  on  the  following  day,  in  orci 
to  allow  the  matter  to  escape,  after  which  the  valve  may  be  laid  doi 
and  stitched,  or  the  piece  may  be  removed  entirely,  and  a  new  piece 
bandage  drawn  closely  around  the  limb  at  this  point.  This  may 
repeated  once  or  twice  daily.  If  an  opening  is  left  by  the  roller,  and 
additional  bandage  or  compress  is  laid  over  it,  the  margins  of  the  wqu 
soon  became  oedema  tons  and  protrude,  making  an  ugly-looking  and  i 
conditioned  sore. 

Plaster  of  Paris  has,  however,  been  from  a  later  period  employed  in  anotii 
form,  as  an  **  immovable ''  dressing.  I  allude  to  the  so-called  "  plaster-of-Pa 
bandages/'  which  were  first  introduced  to  notice  by  Mathiesen,  of  Holland, 
1852.  In  1854,  Pirogoff,  surgeon  in  chief  of  the  Russian  armies,  called  attenti 
to  the  plaster-of-Paris  dressing,  but  in  a  form  differing  somewhat  from  tl 
employed  by  Mathiesen. 

At  Bellevue,  during  six  or  seven  years,  Paris-of-Paris  bandages  were  uc 
quite  extensively,  and,  after  a  careful  observation  of  the  results  in  my  own  war 
and  in  the  wardEs  of  my  colleagues,  I  find  no  occasion  to  recall  anything  I  hs 
said  of  this,  as  one  form  of  the  immovable  apparatus,  in  the  preceding  pagi 
the  dangers  have  not  been  over-estimated,  yet  I  must  say  that  in  fractures  of  t 
leg,  whether  simple  or  compound,  when  great  care  is  exercised  in  the  mana{ 
ment  of  the  case,  it  is,  in  some  respects,  superior  to  any  other  form  of  dressii 
I  shall  describe  the  cases  to  which  it  is  applicable,  more  particular,  when  spei 
ing  of  these  fractures.  At  the  present  moment  the  use  of  plaster  of  Paris  a 
dressing  for  fractures  is  verjr  little  in  favor  with  most  of  the  Bellevue  surgeo 
except  in  fractures  of  the  tibia  and  fibula.* 

The  manner  of  using  gypsum  bandages,  generally  preferred  at  Bellevue  H 
pital,  may  be  thus  briefly  described.  Thin,  rather  coarse,  unglazed  cotton  clo 
torn  into  strips,  is  laid  upon  a  table  and  the  dry  plaster  rubbed  into  it  until 
meshes  are  full.  It  is  then  rolled,  and  made  ready  for  use  by  immersing  i 
few  minutes  in  hot  water.  The  limb,  being  held  in  a  proper  position,  is  fi 
inclosed  in  soft,  dry  flannel  cloth,  and  the  rollers  are  then  applied.  In  m 
cases  two  or  three  thicknesses  of  bandage  are  found  to  be  sufficient.  A  nu 
full  description  of  this  method,  known  generally  as  Mathiesen's,  will  be  fou 
in  the  chapter  devoted  to  the  consideration  of  fractures  of  the  femur. 

Another  method  of  using  the  gypsum  bandages,  not  generally  practised 
Bellevue,  is  as  follows:  A  dry  roller  is  first  applied  to  the  limb,  or  it  may 
covered  with  a  single  piece  of  cloth  of  any  kind,  and  the  irre^nilarities  i 
filled  up  and  protected  with  cotton-wool,  the  same  as  we  have  directed  wh 

*  Troatiiieiit  of  Fractures  of  the  Femur  by  the  Immovable  Apparatus,  by  the  auth 
New  York  Med.  Journ.,  Axiir.  1874.  A  comparison  of  the  results  of  treatment  of  308  fr 
tares  of  the  thi^h  at  Bellevue  Hospital,  by  Frederick  E.  Hyde,  M.D.,  New  York  Jou 
Med.,  Oct.  1874. 
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tAnm  Ui  applv  the  starch  bandu^e.  The  remaitiitig  dressings  heing  now  at 
ksod  and  reacfy  for  use,  we  proceeci  to  mix  the  pliibter.  For  this  inirjioae  we 
3ia*l  ♦eject  the  fine,  fresh,  weN-dried,  white  powder.  The  gray  does  not  Bolidify 
*«fll,  niir  that  which  has  been  a  kmg  time  ground,  or  ia  mojst.  The  iiroiiortions 
•*f  water  and  planter  usually  required  are  about  equal  parts  by  weight.     For  tbe 


I  thigh  it  mav  require,  perhaps,  seven  or  eight  pounds  of  phititer,  and  lor  the  leg 

ymum  to  be  added 
I**  Ih^  water  until  it  is  of  about  the  consistence  of  cream.     The  water  should 


Of  arm  mucti  lej's.     It  is  probably  a  better  rule  to  direct  the  gypsum  to  be  added 


tijti  the  (rypftum  thrown  in  not  too  rapidly,  at  least  not  more  rapidly 
in  he  thoroughly  mixed,  otherwise  we  shall  not  be  able  to  determine 
m- :i*<?iy  its  eonaistence.  *  If,  wlille  applyini*  the  oils te,  it  begins  to  harden  in 
ib«  bc)wl,  we  must  not  add  more  water,  as  this  will  again  interfere  with  its  final 
mlir^r*^  — •=  '1  upon  the  limb.  It  must  be  thrown  away  wnd  some  fres^h  inime- 
diit«  red;  or  the  crystallization  miiy  be  retarded  by  ihrmving  in  a  few 

jlDpe.  ,...  .„.  center's  glue,  or  a  little  ^starch,  dejttrine,  or  glycerin.  The  solidi- 
fioilioii  may  oe  hastened  by  adding  a  little  salt  U^  the  water.  When  the  plaster 
iietiod,  and  it  is  properly  mixed,  we  may  allow  ourselvej*  from  live  to  eight 
oimatfA  in  the  application.  A  large  paint-brush  is  the  most  convenient  thing 
for  fprejidintr  it^  but  the  hands  will  do  very  well  in  an  emergency. 
E  :  being  ready,  the  limb  is  to  be  seized  by  assistants  at  both  of  its 

ftaii'  id  held  in  a  position  of  steady  extension  until  the  dreBsing  is  com- 

r  several  minutes  longer,  or  un  til  the  plaster  is  bard.     Tlie  surgeoii 
->  to  lay  a  long  piece  of  linen — old  sack  will  answer  as  well  as  any 
'— loMcd  tUree  or  four  times,  and  saturated   with   the   paste,  parallel  to  the  two 
^Dda»  of  the  limb,  around  which  are  to  be  imnjedialely  placed,  liori/ontally  and 
veral  points,  short  and  wide  strips  of  the  same  material.     These  latter  are 
led  to  increase  the  strength  of  the  apparatus,  and  to  bind  on  the  side 
Finally,  the  whole  may  be  jminted  witb   tbe  solution.     It  is  very  well, 
ler.  not  to  cijver  the  front  of  the  linib^  or  a  narrow  strip  somewhere  in  the 
"   "be  axis  of  the  limb,  with  the  plaster,  as  this  will  not  diminisb  materi- 
'  engtb,  and  it  will  enable  the  surgeon  to  open  it  more  easily  with  the 
rirogofl'  accomplishes  the  same  purpose  by  laying  a  piece  of  narrow 
[^ioAked  in  oil,  along  the  line  through  which  be  wishes  to  make  the  section 
li  nf^Hnt.' 

liUlt,  of  New  York,  makes  hia  plaster  splints  of  two  or  three  thicknesses  of 
atiilin«  fir  of  canton  flannel,  which  i>eing  saturated  with  On  id  plaster,  are  laid 
BMin  ibr  limb  previously  shaven  and  oiled,  and  secured  in  place  with  a  roller. 
iftadvisea  that  the  roller  bhall  be  removed  as  soon  as  the  plaster  is  set  and  a 
frpili  one  applied,  which  can  aJterward  be  easily  removed/^ 

Fio.  22. 


Voo  BrunV  plnster  ciUtor, 

l«  roBoving  the  plaater  we  generally  employ  a  shoemaker's  knile,  softening 
\  plftaier  hm  we  proceed  with  a  sponge  dipped  in  hot  water.    As  cutting  pliem 

of'Piiris  Banduge,  Kew  York  Jmini.  M<ed..  Mity.  I85«,p,  :t41. 
.ister  of  Paris  tii  thf?  Tr«?atment  of  FructUn?©,  by  JuiDca  L,  Little,  Sur- 
"-i  •♦•  6L  i.ukir>  ao8piUl,etc.,M6d.  R«curd,  Nov.  I,  18*3. 
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for  this  purpose,  no  instrument  has  been  found  sufficiently  powerful  except  that 
introduced  by  Dr.  Victor  von  Brun,  of  Tubingen. 

Professor  B.  W.  Dudley,  of  Lexington,  Ky.,  one  of  the  most  successful 
surgeons  in  this  country,  but  especially  distinguished  as  a  lithotomist,  for 
many  years  employed  in  the  treatment  of  fractures  nothing  but  a  roller, 
regarding  both  side-splints  and  extending  apparatus  as  not  only  useless, 
but  absolutely  pernicious.*  This  practice,  which  seems  to  have  originated 
with  Radley,  of  England,  has  not  found,  hitherto,  in  this  country  or 
elsewhere,  many  imitators. 

Still  more  unscientific  and  irrational  was  the  practice  of  Jobert,  of 
Paris,  who  employed  neither  side-splints  nor  bandages,  but  only  exten- 
sion, in  the  treatment  of  all,  or  of  nearly  all  fractures  of  the  long  bones. 
The  side  or  coaptation  splints  bring  the  fragments  into  more  complete 
apposition,  and  secure  a  more  prompt  and  certain  union.  They  ought, 
therefore,  never  be  omitted,  unless  the  condition  of  the  limb  precludes 
their  application. 

As  to  the  question  of  permanent  extension  in  fractures,  and  the  means 
by  which  it  may  be  most  effectually  accomplished,  nothing  need  be  said 
at  this  time,  inasmuch  as  it  relates  only  to  the  fractures  of  certain  bones, 
and  to  certain  forms  of  fractures ;  we  must  therefore  refer  its  considera- 
tion to  those  chapters  which  treat  of  individual  bones. 

In  the  treatment  of  comminuted  fractures,  no  pains  ought  to  be  spared 
to  bring  the  fragments  as  nearly  as  possible  into  apposition ;  and  if  there 
exists  at  the  same  time  an  external  wound,  and  the  fragments  are  small 
and  loose,  they  ought  to  be  removed  carefully.  Nor,  indeed,  should  we 
be  deterred  from  the  attempt  to  remove  them  by  finding  that  they  are 
somewhat  adherent,  if  still  they  are  very  easily  moved  about  with  the 
finger. 

In  compound  fractures,  not  unfrequently  the  end  of  one  of  the  frag- 
ments protrudes  from  the  wound,  and  its  reduction  may  be  attended  with 
considerable  difficulty.  My  practice  is  usually  in  such  cases  to  attempt 
the  reduction  first,  by  simple  extension  and  counter- extension  ;  but  if 
this  fails,  a  finger  is  introduced  into  the  wound,  and  an  attempt  is  made 
to  stretch  the  skin  over  the  sharp  point  of  bone ;  or  a  spatula  is  used, 
formed  from  a  piece  of  wood,  or  of  any  suitable  piece  of  metal  which 
may  be  at  hand ;  finally,  but  not  until  all  other  expedients  have  failed, 
the  wound  is  enlarged  sufficiently  to  insure  its  return.  Anaesthetics 
may  be  employed,  also,  to  facilitate  the  reduction. 

There  are  some  cases,  however,  in  which  the  surgeon  may  feel  justified 
in  sawing  off  the  projecting  end ;  as  when  the  periosteum  is  completely 
torn  from  it  by  its  having  penetrated  a  boot,  or  even  sometimes  when  its 
extremity  is  very  sharp,  and  there  is  reason  to  suppose  that  it  would 
prick  and  irritate  the  tissues.  In  these  cases,  also,  surgeons  have  pro- 
posed to  secure  the  fragments  in  apposition  by  metallic  ligatures  or 
sutures.  In  a  few  instances  the  practice  has  been  attended  w^ith  success, 
but  in  most  cases  the  wires  have  failed  utterly  of  their  purpose,  and  have 
only  proved  sources  of  additional  irritation. 

*  Dudley.  Trans.  Aiiier.  Med.  Assoc,  vol.  ill.,  1850,  p.  349. 
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Ruptured  arteries,  if  within  reach,  ought  always  to  be  tied ;  and  if 
arteries  situated  remote  from  the  surface  bleed  freely  and  for  a  long  time, 
we  may  make  some  effort  to  find  the  open  mouths  in  the  wound  ;  but  in 
this  we  rarely  succeed,  nor  is  it  safe  generally  to  trust  to  a  ligature  of 
the  main  branch  which  supplies  the  limb.  Fortunately,  this  bleeding, 
although  at  first  profuse,  generally  ceases  in  a  few  hours  under  the  steady 
employment  of  cold  lotions,  moderate  compression,  and  rest.  If  it  doe^ 
noU  the  chances  are  that  the  case  will  call  for  amputation. 

To  ligate  the  main  arterial  trunk  which  supplies  the  injured  limb,  as 
saggested  by  Poinsot,  would,  in  my  opinion,  expose  the  life  of  the  patient 
to  greater  dangers  than  to  amputate  the  limb.  Under  such  circumstances, 
with  the  limb  bruised  and  infiltrated  with  blood,  to  cut  off  its  main 
arterial  supply  would  render  the  occurrence  of  gangrene  almost  inevitable. 
Compression  at  the  point  of  lesion  and  upon  the  main  artery,  at  the  same 
time,  as  suggested  also  by  Poinsot,  would  insure  the  same  result.^ 

Sones  Badly  United. — Bones  which  have  united  with  serious  deformity 
are  occasionally  refractured  for  the  purpose  of  securing  a  more  comely 
or  &  more  serviceable  limb.  This  may  be  done  when  the  union  is  recent 
and  the  callus  and  adjacent  tissues  are  vascular,  with  almost  an  assurance 
of  St  prompt  union.  Indeed,  if  the  bone  be  refractured  within  four  or 
ei^ht  weeks  after  the  occurrence  of  the  original  fracture,  it  will  in  general 
Quite  more  speedily  than  at  first ;  and  this  is  especially  true  in  the  case 
of  children;  but  if  the  refracture  be  delayed  much  beyond  the  latter 
period,  the  chances  of  prompt  reunion  become  lessened,  and  after  the 
lapse  of  several  months  or  years  the  danger  that  a  refracture  will  result 
in  only  a  fibrous  union  is  considerable.  In  the  case  of  an  old  fracture  it 
becomes  therefore  a  question,  whether  the  deformity  and  maiming  are 
sufficient  to  warrant  the  surgeon  in  assuming  the  risk  that  it  may  not 
^nite  at  all,  or  that  it  may  result  in  a  fibrous  union.  The  cause  of  this 
delay  and  uncertainty  in  the  proper  union  after  refracture  of  bones  which 
**ave  been  long  united,  is  probably  the  fact  that  the  bond  of  union  be- 
comes at  length  harder  than  the  original  bone,  and  although  it  may 
weak  as  easily  as,  or  even  in  most  cases  more  easily  than,  the  natural 
l>one,  it  is  less  vascular,  and  the  tissues  adjacent  are  also  perhaps  less 
^^acular,  having  undergone  certain  textural  or  cicatricial  changes  in 
consequence  of  the  original  lesion. 

In  deciding  this  question,  then,  we  will  be  governed  by  the  degree  of 
deformity  and  maiming,  by  the  time  which  has  elapsed  since  the  union, 
"J  the  general  condition  of  the  patient  as  to  constitutional  vigor  and 
Opacity  of  repair,  and  especially  by  the  bone,  or  the  portion  of  the 
hone,  which  is  the  seat  of  the  deformity.  Refractures  of  the  shafts  of 
^^  humerus  and  of  the  femur  are  less  likely  to  unite  by  bony  callus, 
^^Ti  refractures  of  the  forearm  or  leg.  If  only  one  bone  is  broken  in 
the  forearm  or  leg,  the  danger  of  non-union  after  refracture  is  lessened, 
^d  especially  if  the  lower  end  of  the  radius  is  the  part  involved. 

Inhere  is  one  popular  error  in  reference  to  refracture,  and  indeed  the  error  is 
»y  no  means  confined  to  the  laity,  namely,  that  by  a  refracture  at  any  period 
*fter  four  or  six  weeks  we  can  materially  add  to  the  length  of  the  limb.     The 

*  Poinsot,  French  edition  of  this  work,  p.  55. 
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permanent  contraction  of  the  muscles  which  by  this  time  has  taken  place,  the 

Eresence  at  an  early  stage  of  inflammatory  effusions,  and  at  a  later  stf^e  of  ad- 
esions,  will  in  most  cases  effectually  prevent  any  considerable  elongation  of 
the  limb.  It  may  be  lengthened  by  being  rencfered  more  straight,  and  in  a 
small  degree  perhaps  by  actual  stretching  of  the  soft  tissues,  but  this  is  all  that 
can  be  reasonably  promised  or  expected,  in  a  large  majority  of  cases. 

In  general,  no  fear  need  be  entertained  that  the  refracture  will  en- 
danger the  life  of  the  patient,  unless  the  fracture  involves  a  joint.  No 
doubt  death  may  have  been  caused  in  this  way,  but  a  scientifically  con- 
ducted refracture  is  vastly  less  likely  to  cause  death  than  the  original 
accident.  Nor  need  we  generally  fear  that  the  bone  will  break  at  any 
other  point  than  at  the  place  of  the  old  fracture,  provided  at  least  we 
take  proper  care  to  make  the  pressure  at  the  right  point. 


CHAPTEE  VII. 

DELAYED  UNION,  FIBROUS  UNION,  AND  NON-UNION  OF    ^ 
BROKEN  BONES.* 

Muhlenberg,  of  Philadelphia,  has  made  a  very  valuable  contribution 
to  this  subject  in  a  collection  of  cases  drawn  from  the  medical  journals, 
and  published  in  a  tabular  form  by  Dr.  Agnew  in  his  treatise  on  surgery. 
In  a  summary  of  the  whole  number,  656  cases,  it  is  stated  that  565  were 
males  and  91  females.  The  youngest  was  18  years  old  and  the  oldest 
70,  the  largest  number  being  within  28  and  40  years.  In  61  the  frac- 
tures had  existed  less  than  three  months ;  the  shortest  period  being  three 
weeks,  and  the  longest  ten  years.  The  whole  number  cured  by  the 
various  plans  of  treatment  was  385  ;  of  the  remaining  271,  43  were  re- 
lieved— that  is,  the  amount  of  motion  between  the  fragments  was  lessened 
— in  204  no  benefit  was  derived  from  the  operation,  19  proved  fatal,  and 
in  5  the  result  is  not  known. 

Causes  and  Varieties. — Most  surgical  writers  concur  in  the  statement 
that  non-union  of  broken  bones  is  an  uncommon  event. 

Walker,  of  Oxford,  affirms  that  of  not  less  than  one  thousand  fractures  which 
have  come  under  his  treatment  at  some  period  of  the  repair,  he  does  not  recol- 
lect more  than  six  or  eight  instances.  According  to  Lonsdale,  not  more  than 
five  or  six  cases  of  false  joint,  excepting  those  within  a  capsule,  have  occurred 
out  of  nearly  four  thousand  fractures  treated  at  the  Middlesex  Hospital.  In  a 
table  of  367  cases,  collected  and  arranged  by  W.  W.  Morland,  from  the  books  of 
the  Massachusetts  General  Hospital,  extending  through  a  period  of  nineteen 
years,  only  one  example  of  false  joint  is  recorded  ;  but  as  only  seventy-four  days 
had  elapsed  when  this  patient  was  discharged,  it  is  doubtful  whether  this  might 
not  have  proved  to  be  a  case  of  delayed  union  simply.'^    In  946  cases  of  recent 

*  I  shall  in  this  chapter  avail  myself  freely  of  the  labors  of  George  W.  Norris,  of  Phila- 
delphia, whose  paper,  entitled  **0n  the  Occurren<;e  of  Xon-union  after  Fractures,  its  Causes 
and  Treatment, '  published  in  the  American  Journal  of  the  Medical  Sciences  for  Jan.  1842, 
constitutes  one  of  the  most  complete  and  reliable  monographs  upon  this  subject  contained 
in  any  language. 

2  Address  on  Fractures,  by  A.  L.  Pierson,  read  before  the  Massachusetts  Med.  Soc.,  May 
27,  1840. 
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ftiirtnre  treated  in  the  Pennsylvania  Hospital,  between  the  years  1830  and  1840, 
there  was  no  instance  of  false  union.^  Sir  Stephen  Hammick,  Mr.  Liston,  and 
Malgmigne  affirm  also  the  infrequency  of  these  accidents  in  the  cases  which  have 
eome  under  their  personal  treatment.  I  myself  have  seen  a  large  number  of 
examples  of  non-union,  but  in  not  one  of  my  own  patients,  whether  in  hospital 
or  private  practice,  except  in  cases  involving  joints,  has  the  bone  refused  finally 
to  onite;  and  my  opinion  is  that,  in  proportion  to  the  number  of  fractures 
fverTwhere,  these  cases  are  very  rare,  perhaps  not  in  a  larger  proportion  than 
one  m  five  hundred. 

The  humerus  and  femur  would  appear  to  be  the  bones  most  liable  to 
non-union,  as  shown  by  Norris's  statistics ;  in  which  forty-eight  belonged 
to  the  humerus,  forty-eight  to  the  femur,  thirty-three  to  the  leg,  nineteen 
to  the  forearm,  and  two  to  the  jaw.  I  have  found  the  humerus  ununited 
more  often  than  the  femur. 

Berard  has  shown  that  in  the  growth  of  the  long  bones  the  period  at  which 
the  epiphyses  are  united  to  the  diaphyses  depends  upon  the  direction  of  the 
oatritive  artery ;    for  example,  "  It  is  found  that  in  the  humerus,  where  the 
direction  of  this  vessel   is  from  above  downward,  consolidation  takes   place 
sooDest  at  its  inferior  extremity.     In  the  forearm  the  course  of  the  nutrient 
vessels  IB  from  below  upward,  and  here  consolidation  of  the  epiphyses  is  found 
to  occur  at  the  elbow  sooner  than  at  the  wrist.    In  the  inferior  members,  on  the 
cootrary.  the  epiphyses  composing  the  knee  are  the  last  which  become  firm, 
because  in  the  femur  the  nutritious  artery  runs  upward,  and  in  the  bones  of  the 
leg  it  courses  from  above  downward."    A  knowledge  of  these  facts  led  Gu^retin 
to  inauire  into  the  influence  of  these  arteries  upon  the  consolidation  of  fractures ; 
aad  tne  cases  collected  by  him  did  indeed  seem  to  show  a  positive  relation  be- 
tween the  direction  of  the  artery  and  the  union  of  the  bone :  that  is  to  say,  the 
exmmplefl  of  non-union  were  chiefly  found  where  the  fracture  had  taken  place 
on  that  side  of  the  nutritious  foramen  from  which  the  artery  entered,  as  if  to 
imply  that  the  non-union  was  in  some  measure  due  to  the  imperfect  nutrition 
of  this  extremity  of  the  bone.     In  thirty-five  cases  of  non-union  analyzed  by 
Go^retin,  ten  belonged  to  that  portion  of  the  bone  which  was  traversed  by  the 
artery,  and  twenty-five  to  the  other  portion.    But  an  analysis  of  forty-one  cases, 
made  by  Norris,  does  not  seem  to  confirm  this  observation  of  Gu^retin,  since 
tweDty-«even  were  in  the  direction  of  the  nutritious  arteries,  and  only  fourteen 
in  the  opposite  portion,  or  in  that  which  is  supposed  to  be  \es»  nourished. 

Another  observation,  made  by  Curling,  that  in  fractures  of  the  long  bones  the 
portion  below  the  entrance  of  the  nutrient  artery,  or  on  that  side  of  the  nutrient 
foramen  toward  which  the  blood  flows,  being  defrauded  of  its  proper  supply,  is 
subjected  to  a  species  of  atrophy,  presenting  a  larger  medullary  canal,  with 
thin  ner  walls,  ana  a  spongy  tissue  less  dense,  also  needs  confirmation .  Malgaigne 
has  not  noticed  this  fact  in  any  of  the  specimens  contained  in  the  public  museums 
of  Paris. 

According  to  Norris,  there  are  four  principal  kinds  of  false  joint  : 

In  the  fir$t,  the  bones  are  united  and  completely  enveloped  in  a  car- 
tila/^nons  mass  or  callous  tumor,  but,  in  consequence  of  some  retardation 
in  the  process,  bony  matter  is  not  deposited,  and,  as  a  consequence,  it 
wants  solidity,  the  part  continuing  easily  movable.  This  may  be  re- 
garded as  a  proper  example  of  delayed  union,  as  distinguished  from 
complete  non-union,  or  false  joint. 

In  the  9econd^  there  is  entire  want  of  union  of  any  sort  between  the 
fra^rments,  the  ends  of  which  seem  to  be  diminished  in  size  and  extremely 
moTable  beneath  the  integuments.      The  limb  in  these  cases  is  found 

Bted  and  powerless. 

>  Norris,  loc.  cit. 
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In  the  third  and  most  common  class,  the  medullary  canal  is  obliterated 
in  both  fragments,  and  the  ends  are  more  or  less  absorbed,  rounded,  and 

covered,  in  part  or  in  whole,  with  a 
^^"^^^-  __  dense  tissue  resembling  the  periosteum. 

^"  A  connection  also  exists  between  the 

opposing  fragments    in   the  form  of 
Clavicle  united  by  ligamentous  bandT      Strong  ligamentous  or  fibro-ligameu- 

tous  bands,  which,  if  of  any  length, 
are  quite  flexible,  and  allow  of  considerable  motion  at  the  seat  of 
fracture. 

In  the  fourth^  "  a  dense  capsule  without  opening  of  any  kind,  contain- 
ing a  fluid  similar  to  synovia,  and  resembling  closely  the  complete  liga- 
ments, is  found/*  In  these  cases  the  points  of  the  bony  fragments 
corresponding  to  each  other  are  rounded,  smooth,  and  polished,  in  some 
instances  eburnated,  and  in  others  covered  with  points  or  even  thin  plates 
of  cartilage,  and  a  membrane  closely  resembling  the  synovial  of  the 
natural  articulation.  It  is  in  this  kind  of  cases,  Norris  remarks,  that 
the  member  affected  may  still  be  of  use  to  the  patient,  the  fragments 
being  so  firmly  held  together  as  to  be  displaced  only  upon  the  applica- 
tion of  considerable  force. 

The  existence  of  the  newly  formed  joints,  or  true  diarthroses,  has  been  called 
in  question  by  Boyer,  Hewson,  Chelius/  and  others;  but  the  observations  of 
Sylvestre,  Brodie,  Beclard,  Home,  Howship,  Otto,  Kuhnholtz,  Houston,  Cooper, 
Langenbeck,  F6raud,  and  Breschet  prove  that  such  examples  are  occasionally 
found.^    I  myself  have  met  with  several  examples. 

The  causes  of  delayed  union  and  of  non-union  are  either  constitutional 
or  local. 

The  constitutional  causes  are  chiefly  those  conditions  of  the  general 
system  which  manifest  themselves  by  anaemia,  debility,  or  some  peculiar 
dyscrasy. 

Syphilis  in  the  system  has  seemed  to  prevent  the  formation  of  callus. 
Such  is  the  opinion  of  Sansom,  Beulac,  Condie,'  and  many  others. 

Lagneau  and  Oppenheim*  incline  to  the  opinion  that  syphilis  exerts  in  this 
respect  but  little  influence  ;  and  even  B^*rard,  who  admits  the  pertinence  of  one 
case  observed  by  Nicod,  concludes,  afler  numerous  researches,  that  it  has  been 
very  rarely  shown  to  affect  the  formation  of  callus.* 

Pregnancy  and  lactation  have  been  known  to  interfere  with  the  union 
of  bones. 

1  Malaii.  Chirur^.,  t.  iii.  p.  103,  Purls.  1S31 :  North  Amer.  Med.  and  Surg.  Jouru.,  No.  ix. 
p.  7,  1828;  Trait,  de  Chir.,  trad,  par  Pign6,  p.  l.')0,  \^'M\      (Norris.  loo.  cit.) 

2  Nouvelle."  de  la  Ri'-puh.  dos  Lett  res  de  Bavle,  [)  71S,  16S5;  Lond.  Med.  Gaz..  xiii.  p.  h*!, 
1833;  Beclard.  Gen.  Anat.,  trans,  by  Hayward.  pp.  119,248:  Transac.  Me<i.-Chir.  Soc.  of 
Edinburgh,  i.  p.  233,  1793:  Med  -Chir.  Tnms..  viii.  p.  :>17,  lsl7:  Otto's  Path.  Anat.,  trans, 
by  South,  i.  I).  138;  .Tourn.  Coniph'ment,  iii.  p  291  :  Dub.  Med.  Journ.,  viii.  p.  493:  Cooper 
on  Frac.  ana  Disloc.  fourtli  London  e<i.,  j).  r>()8:  Reeherch.  sur  les  Formation  du  Cal,  1819, 
p.  34.     (Norris,  hx'.  cit.) 

»  Diet,  de  Moii.  ct  Chir.  Prat.,  iii.  p.  492;  Journ.  de  M6d.  Chir.  et  Pharm.,  t.  xxv.  p.  216. 
(Norris,  loc  cit.) 

*  Expos/*  des  8ym[).  de  hi  nial.  V^n..  p.  j25 :  Oppenheim  on  False  Joints,  1837.  (Norris, 
loc.  cit.) 

*  Op.  cit.,  p.  21. 
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Werner,  Hildanus,  Wilson,  Hertodius.  Alanson,  Bard,  of  New  York,  and 
Condie,  of  Philadelphia,^  have  all  reported  examples,  in  some  of  which  the 
process  of  anion  was  resumed  and  brought  to  a  rapid  completion  as  soon  as  the 
period  of  pregnancy  was  closed,  or  when  lactation  ceased ;  but  three  cases  re- 
ported by  Sir  Stephen  Love  Hammick  would  seem  to  show,  what,  indeed,  other 
evidences  render  probable,  that  the  delay  was  less  due  to  the  fact  of  the  preg- 
DtDcy  and  the  lactation  than  to  the  debility  occasionally  consequent  upon  these 
conditions.' 

As  to  the  question  whether  cancer  ever  causes  a  delay  in  the  union 
of  bones,  it  may  be  said  that  where  the  fracture  arises  in  consequence 
of  a  true  cancerous  deposit  around  or  in  the  interior  of  the  bones,  pro- 
ducing absorption  of  their  tissue,  no  union  takes  place ;  but  that  the 
mere  presence  of  the  cancerous  cachexy  does  not  usually  prevent  the 
formation  of  callus. 

Scurvy^  fevers  of  a  low  type,  and,  on  the  other  hand,  fevers  of  a  highly 
inflammatory  character,  profiise  uterine  and  vaginal  discharges,  and 
rhachitis,  conduce  to  the  same  result. 

The  withdrawal  of  an  habitual  stimulus^  and  especially  a  change  from 
»  good  to  a  low  diet,  or  copious  bleedings,  may  either  of  them  delay  the 
deposit  of  ossific  matter,  or  prevent  it  altogether.' 

Bonn  has  furnished  two  cases  in  which  advanced  age  seemed  to  have 
retarded  the  formationof  callus,  but  Horner  saw  a  fracture  of  the  humerus 
in  a  woman  ninety  years  old  unite  in  five  weeks.*     I  myself  have  noticed 

*  good  many  similar  examples  in  advanced  life,  and  it  is  now  rendered 
quite  probable  that  surgeons  have  generally  over-estimated  the  influence 
of  old  age  upon  the  formation  of  callus. 

The  heal  causes  are,  arrest  of  the  arterial  circulation  by  bandages ; 
^JTest  of  the  venous  circulation  by  pressure,  by  rupture  of  veins,  or  by 
Ae  formation  of  venous  clots  ;*  paralysis  or  impairment  of  the  nervous 
circulation ;  the  occurrence  of  the  fracture  within  a  capsule ;  obliquity 
^^  the  fracture ;  overlapping  of  the  fragments ;  interposition  of  a  piece 
^f  bone,  of  a  tendon,  muscle,  or  of  a  clot  of  blood,  or  separation  of  the 
l^gmenta  from  any  cause  whatever  ;^  erysipelas ;  acute  phlegmonous 
^^flammation ;  suppuration  ;  necrosis ;  too  much  motion ;  exclusion  of 
"gtt  and  air  inducing  local  scurvy :  wet,  and  especially  cold  and  moist 
^^essings ;  too  early  use  of  the  limb,  etc. 

Treatment. — In  order  to  hasten  the  consolidation  when  it  is  simply 

yelajed,  we  resort  to  all  of  those  expedients  which  are  calculated  to  in- 

^^^orate  the  general  system  ;  and  for  this  purpose  the  employment  of  a 

^'^fritious  diet  and  the  use  of  mineral  or  vegetable  tonics  may  not  be 

P'^perly  omitted;  but  in  our  experience  nothing  has  proved  so  eflicient 

^  ^^eouraging  the  patient  to  leave  his  bed  and  get  out  into  the  open  air; 

^/"^^tiich  purpose,  if  the  fracture  is  in  the  lower  extremities,  crutches 

^'1*  l>e  necessary. 

-^■^s    local  means,  we  may  enumerate  first  the  removal  of  those  local 

^  *  ^^^^•oper's  Diet.,  ed.  1838,  p.  546;  Opera  Hihl.,  1681 ;  Wileon  on  the  Human  Skeleton,  j). 
'  1  P>"^*     Choiaie  de  M6d  ,  xxiv.  p.  595 ;  Med.  Obs.  and  Inquiries.  4,  1772. 

^'"^ctical  Remarks  on  Amputations,  Fractures,  etc  ,  p.  121.     (Norris,  loc.  cit.) 

^•^rris,  loc.  cit. 
'  J>>id..p.  29. 

*  <^»%crge  W.  Callender,  Brit.  Med.  Journ.,  Nov.  30.  1872. 
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causes  which  seem  to  have  interfered  with  the  consolidation  or  with  the 
union.  If  the  fragments  have  been  oflSciously  disturbed,  it  may  be 
suflBcient  to  impose  upon  the  limb  absolute  rest  for  a  certain  length  of 
time ;  and  the  fragments  may  be  more  closely  pressed  against  each  other ; 
in  other  cases  it  will  be  found  necessary  to  remove  the  bandages,  expose 
the  limb  freely  to  the  light  and  air  at  least  once  or  twice  daily,  and  to 
rub  it  gently  with  the  dry  hand  or  with  some  moderately  stimulating  oil, 
80  as  to  induce  a  more  healthy  condition  of  the  soft  parts,  and  encourage 
the  natural  circulation.  Moving  the  fragments  freely  upon  each  other, 
sufficient  to  determine  a  degree  of  excitement  in  the  adjacent  tissues,  and 
upon  the  opposing  surfaces  of  the  bones,  and  then  confining  them  during 
one  or  two  weeks  in  firm  and  well-fitting  splints,  will  sometimes  succeed 
when  other  means  have  failed. 

Indeed,  I  may  say  that  by  one  or  another  of  the  simple  methods  now  enu- 
merated I  have*  never  failed,  sooner  or  later,  to  effect  consolidation  in  recent 
fractures ;  and  it  has  only  been  in  fractures  of  at  least  four,  six,  or  eight  months' 
standing  that  I  have  been  compelled  to  resort  to  more  extreme  measures.  As 
a  means  of  combining  immobility  with  compression  and  healthful  exercise,  the 
apparatus  immobile  in  many  of  its  forms,  is  peculiarly  adapted.  White,  of 
Manchester,  employed  a  firm  leather  sheath  for  the  thigh.  H.  H.  Smith,  of 
Philadelphia,^  recommends  a  more  complex  artificial  support,  upon  which  the 
limb  may  be  allowed  to  rest  while  in  the  act  of  progr^sion.  With  some  sur- 
geons, the  object  of  allowing  the  patient  to  walk,  in  fractures  of  the  thigh  or 
leg,  is  chiefly  to  excite  in  the  tissues  adjacent  to  the  seat  of  fracture  some  degree 
of  inflammatory  action  ;  but  which,  as  the  result  in  one  of  White's  patients  has 
sufficiently  shown,  may  be  carried  too  far,  and  even  determine  suppuration. 

Dr.  E.  D.  Hudson,  artificial  limb  maker,  of  New  York,  has  applied  in  similar 
cases,  which  have  come  under  my  observation,  an  apparatus  of  his  own  construc- 
tion, made  of  willow,  and  secured  in  place  by  leather  straps.  In  case  the 
purpose  of  the  apparatus  is  to  encourage  bony  union,  no  motion  is  allowed  at 
the  knee-joint. 

Recentlv,  also,  Tiemann  and  Stollman  have  adapted  to  one  of  my  patients 
successfully  an  apparatus  of  their  own  construction.  This  was  a  case  of  ununited 
fracture  of  the  femur,  of  long  standing,  and  in  which  I  had  succeeded  by  the 
use  of  Brainard's  drills,  the  gimlet,  and  other  operative  procedures,  in  securing 
a  very  close  and  firm  fibrous  union.  The  fibrous  band  became  finally  converted 
into  bone,  after  the  lapse  of  a  few  months,  while  walking  with  crutches,  the 
limb  being  supported  by  Mr.  Tiemann's  very  ingenious  apparatus. 

Blisters^  muitard  cataplai*im,  the  tincfttre  of  iodi?ie,^  cawiiics,^  etc.,  applied  ex- 
ternally over  the  seat  of  fracture,  can  have  no  other  effect  than  to  increase 
moderately  the  congestion  of  the  tissues,  and  in  so  far  they  may  aid  in  the 
accomplishment  of  the  bony  union  ;  but  in  this  re:*ipect  they  are  inferior  to  the 
violent  twistings,  flexions,  and  rubbings  of  the  broken  ends  of  which  we  have 
already  spoken. 

Electricity  was  first  employed  by  Mr.  Birch,  of  London,  but  Dr.  Valentine 
Mott  obtained  no  eflTect  from  it  in  two  cases  in  which  he  seems  to  have  given  it 
a  fair  trial.*  Lente,  of  the  New  York  Hospital,  has  furnished  an  account  of 
three  cases  treated  in  that  institution  by  electricity  in  connection  with  acupunc- 
turation;  the  mode  of  using  which  was  to  pass  a  needle  down  to  the  periosteum 
on  each  side  of  the  bone,  and  to  attach  the  poles  of  the  battery  to  these  opposite 
points.  Lente  thinks  that  electricity  employed  in  this  way  is  much  more  efll- 
•cient  than  when  the  poles  are  merely  applied  to  the  surface.     He  informs  us, 

1  H.  II.  Smith.  Amer.  Joum.  Mod.  Sci.,  Jan.  1855,  Jan.  187rt. 

2  Hartshorno,  Eclectic  Rep  .  vol    iii.  p.  114,  181.S. 

3  Willoucjhbv.  Amor.  Journ.  Med.  Sci..  An?.  1834,  p.  444. 
♦  Mott.  Med.' and  Surt;.  Rep.,  pp.  21.  37.'). 
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tiao,  that  other  cases  than  these  now  reported  have  been  treated  successfully  in 
this  hospital  by  means  of  electricity.^ 

Mercury  will  no  doubt  prove  serviceable  occasionally  by  virtue  of  its  powers 
tt  an  anti-syphilitic,  but  its  beneficial  influence  in  other  cases  is  far  from  having 
been  established. 


Fig.  24. 


Fig.  25. 


Tiemann  &  Co.*8  apparatus  for  ununited 
fracture  of  the  femur. 


Physick's  first  case,  after  28  years. 
(From  Amer.  Journ.  Med.  Sei.) 


.  "The  fdon  is  said  to  have  been  first  suggested  by  Winslow,  in  1787  ;  but,  what 
is  of  much  more  consequence,  the  credit  of  its  first  successful  application  and 
ite  general  introduction  into  practice  is  due  to  Dr.  Philip  Syng  Physick,  of 
Philadelphia,  by  whom  it  was  employed  in  1802.*  Physick  used  for  his  seton, 
wnerally,  silk  ribbon  or  French  tape ;  and  this  he  introduced,  by  means  of  a 
long  seton  needle,  between  the  ends  of  the  fragments.  He  recommended  that 
the  seton  should  remain  in  place  four  or  five  months,  and  longer  if  necessary, 
and  it  was  his  opinion  that  the  failures  were  generally  due  to  its  being  removed 
too  early.  At  the  present  day,  however,  surgeons  who  employ  the  seton  think 
it  serves  its  purpose  better  when  it  remains  in  place  but  a  few  days,  not  longer, 
perhaps,  than  ten  or  fifteen,  always  taking  care  that  it  is  removed  before  ex- 
cessive suppuration  is  induced.  It  has  been  found  especially  valuable  in  frac- 
tures of  the  inferior  maxilla,  clavicle,  and  of  the  upper  extremities;  but  in  the 
case  of  the  femur  it  has  so  frequently  failed,  that  Dr.  Physick  himself  did  not 
recommend  its  use. 


»  Lente,  New  York  Journ.  Med..  Nov.  1850,  p.  317. 
'  Physick,  Med.  Repository  of  New  York,  vol.  i.,  1804. 
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"f" 


Dieffenbach's  drill  for 
ununited  fracture. 


In  case  the  seton  cannot  be  passed  directly  between  the  opposing  fragments, 
as  recommended  by  Physick,  we  may  adopt  the  practice  suggested  by  Oppen- 
heim,  and  carry  two  setons,  one  on  each  side,  close  to 
the  bone. 

Somm^y  of  Antwerp,  preferred  a  loop  of  wire  to  the 
silk  seton  employed  by  Physick.^  Seerig  passed  a  liga- 
ture around  the  ligamentous  mass  connecting  the  two 
fragments,  and  then  proceeded  to  tighten  the.  ligature 
until  it  fell  off.^  Dr.  Hulse,  of  the  U.  S.  Navy,  em- 
ployed stimulating  injections  with  success  in  a  case  of 
non-union,  accompanied  with  an  external  and  fistulous 
opening.*  In  1848,  Dieffenbach  recommended  that 
ivory  pegs  be  introduced  into  holes  previously  made  in 
the  bone^  bv  means  of  a  gimlet  or  drill,  and  Mr.  Stanley 
has  succeeded  once  by  this  method.^  Mr.  Hill  intro- 
duced the  ivory  pegs  in  a  case  of  ununited  fracture  of 
the  femur,  pysemia  supervened,  and  the  patient  died.' 

Malgaigne,  in  1837,  tried  to  introduce  acupunciure 
needles  b^ween  the  ends  of  an  ununited  fracture,  but, 
although  ne  thrust  the  needle  down  to  the  bone  thirty- 
six  times,  he  was  unable  to  make  it  pass  once  between 
the  ends  of  the  fragments.  Wiesel  succeeded  better. 
In  a  case  of  ununited  fracture  of  the  ulna,  of  nine 
weeks'  standing,  having  passed  two  needles  between 
the  fragments,  at  the  end  of  six  days,  the  needles  being 
removed,  consolidation  rapidly  ensued.''  This  practice 
does  not  differ  essentially  from  the  metallic  hoop  of  Somm6.  It  is  only  a 
modification  of  the  seton. 

Brainard,  of  Chicago,  has  attempted  to  show  that  setons  of  any  kind,  whether 
of  wood,  ivory,  or  metal,  placed  in  contact  with  the  bone,  occasion  absorption, 
caries,  and  necrosis,  but  that  they  never  directly  give  rise  to  bony  callus ;  and 
that  the  occasional  success  of  the  seton,  which  success  he  believes  to  have  been 
greatly  exaggerated,  has  not  resulted  from  any  tendency  to  favor  the  formation 
of  callus,  but  from  the  induration  and  tenderness  of  the  soft  parts  produced  by 
it ;  circumstances  which,  by  conducing  to  rest,  indirectly  favor  the  consolida- 
tion.** 

[The  seton,  as  a  remedy  for  non-union  of  bones,  has  been  superseded  by  anti- 
septic operations  of  far  greater  certainty  in  securing  union,  and  free  from 
danger.  The  most  important  of  these  operations  is  the  wiring  of  the  fragments.] 
In  May,  1848,  Miller,  of  Edinburgh,  reported  five  cases  treated  successfully 
by  subcutaneous  puncture.  The  operation  consisted  in  passing  the  point  of  a 
needle  or  small  tenotomy  bistoury  down  upon  the  ends  of  the  bone,  and  freely 
irritating  the  surfaces  at  several  points.'  George  F.  Sandford,  of  Davenport, 
Iowa,  has  successfully  imitated  this  practice  in  two  cases.** 

In  1850  Dr.  William  Detraold,  of  ^ew  York,  performed  the  operation  of 
drilling  or  perforating  the  fragments  in  a  case  of  ununited  fracture  of  the  tibia, 
employing  for  this  purpose  a  large  gimlet.  He  first  bored  two  holes  between 
the  opposing  fragments,  and  then,  introducing  the  gimlet  one  and  a  half  inch 
below  the  fracture,  he  penetrated  the  tibia  upward  and  inward  until  he  had 
traversed,  also,  the  upper  fragment  to  the  extent  of  an  inch.  In  three  weeks 
the  bone  appeared  firm,  but  from  this  time  the  patient  was  not  seen." 


*  Amer.  Journ.  M<k1.  Sci.,  vol.  vii.  p.  497.  ^  Norris,  loc.  cit.,  p.  46. 
3  Hulse.  Amer.  Journ.  Med  St-i.,  vol.  xiii.  p.  374. 

*  Malgaigne.  trans,  by  Packard,  op.  cit.,  p.  258,  note. 

*  Stanley,  New  York  Journ.  Med.,  Nov.  1854,  p.  441,  from  Dublin  Press. 

*  New  York  Med.  Gaz.,  July  4,  1868.  from  the  London  Lancet. 

'  Wiesel,  Amer.  Journ.  Med.  Sci.,  vol.  xxxiv.  p  2.')4,  July,  1844. 

•*  Brainard,  Trans.  Amer.  Med.  Assoc,  vol.  vii  ,  1854:  Prize  Essay.     Report  on  Surgery 
to  Illinois  State  Med.  Soc.  Mav,  1800. 

9  Miller,  New  York  Journ.  Med.,  July.  1848.  p.  134. 
>o  Sandford,  Trans.  Amer.  Med.  Assoc,  vol.  iii.  p.  355,  1850. 
"  New  York  Med.  Gazette,  Oct.  12,  1850. 
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Brainard  employs  for  this  same  purpose  a  strong  metallic  perforator,  consist- 
uig  of  a  handle,  into  which  points  of  different  sizes  may  be  inserted,  and  which 
have  been  hardened  so  as  to  penetrate  the  hardest  bone  or  even  ivory  in  every 
direction  easily.    The  points  are  "somewhat  awl-shaped;  but  more  pointed  in 
the  middle  rather  than  like  a  drill,  which  leaves  chips."     His  manner  of  using 
this  instrument  is  as  follows :  **  In  case  of  an  oblique  fracture,  or  one  with  over- 
lapping, the  skin  is  perforated  with  the  instrument  at  such  a  point  as  to  enable 
it  to  be  carried  through  the  ends  of  the  fragments,  to  wound  their  surfaces^  and 
to  transfix  whatever  tissue  may  be  placed  between  them. '   After  having  trans- 
fixed them  in  one  direction,  it  is  withdrawn  from  the  bone,  but  not  from  the 
ikin,  its  direction  changed,  and  another  perforation  made,  and  this  operation 
is  repeated  as  often  as  may  be  de^sired.''     Dr.  Brainard,  who  succeed ea  by  this 
procedure  in  a  number  of  cases  of  ununited  fracture,  thinks  it  better  to  com- 
mence in  most  cases  with  not  more  than  two  or  three  perforations,  in  order  that 
the  effect  produced  shall  not  be  too  severe.     It  is  scarcely  necessary  to  add  that, 
after  the  punctures  have  been  made,  the  limb  should  be  put  completely  at  rest 
io  appropriate  splints,  or  in  apparatus  of  some  kind. 
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Brainard's  perforator,  reduced  one-half. 

I  have  recently  employed,  as  an  addition  to  the  surgical  procedures  above 
^numerated,  common  shawl-pins,  of  steel,  about  four  or  six  inches  in  length, 
having  kIbss  heads.  Several  of  these  are  thrust  between  the  ends  of  the  bone, 
***d  are  left  in  place  seven  or  ten  days ;  to  be  inserted  again  from  time  to  time 
•«  may  seem  desirable. 

Scraping  or  rasping  the  ends  of  the  bones  is  a  practice  which  dates  from  a 
^^ry  early  period.  Mr.  Brodie  scraped  the  ends  or  the  bones,  and  then  inter- 
posed a  bit  of  lint.*  Mayor,  in  1828,  contrived  to  introduce  an  iron,  previously 
^eated  in  boiling  water,  through  a  canula,  and  thus  brought  the  heat  to  bear 
directly  upon  the  ends  of  the  fragments ;  and,  by  repeating  the  application 
*€veral  times,  a  cure  was  effected.* 

It€9ection  of  the  ends  of  the  bones,  first  brought  into  notice  by  White,  of  Man- 
chester, in  1760,*  and  opposed  by  Brodie*  as  danjrerous,  and  by  Malgaigne 
^c^garded  as  generallv  useless  or  unnecessary,  has  still  been  practised  a  great 
jamber  of  times,  with  more  or  less  success.  It  is  especially  applicable  to  super- 
ueial  bones,  and  in  cases  where  the  bones  overlap.  Its  value  is  now  sufficiently 
aemongtrated,  except,  perhaps,  in  the  case  of  the  femur.  Roux  practised  resec- 
^on  in  one  instance,  and  then  managed  t9  engage  the  point  of  one  of  the  frag- 
^^nt^  in  the  medullary  canal  of  the  other.      I  have  succeeded  in  doing  the 

^iiite,  of  Manchester,  Henry  Cline,  of  London,  Hewson,  Barton,  and  Norris,* 
?'^\hiladelphia,  have  applied  caustics  directly  to  the  ends  of  the  fragments,  after 

f?*?^  exposed  them  by  a  free  incision.*  Petit  applied  the  actual  cautery.^ 
-  Tying  the  fragments  together  by  means  of  metallic  ligatures  after  a  recent 
fracture  is  as  old  as  the  days  of  Hippocrates;  but  in  1805  Horeau  adopted  the 
same  procedure  in  a  case  of  ununitea  fracture  f  since  which  date  it  has  been 
practised  successfully  by  many  surgeons.  My  own  experience  confirms  the 
▼am^  ^f  thg  method,  especially  when  the  fragments  overlap. 

E.  ^,  Gaillard,  of  Louisville,  Ky.,  proposes  to  secure  the  fragments  in  place 
"J  n^eiins  of  A  metallic  pin.    The  instrument  which  he  employs  is  composed  of  a 

\   Brodie.  Lond.  Med.  Gaz.,  July,  1834.  -  Norris,  loc.  cit..  p.  48. 

*    t)ict.  de  M^d.,  vol.  xxiii.  p.  503. 

Brodie,  New  York  Joum.,  vol.  viii.  Ist  ser.,  p.  133. 
\  Norris.  loc.  cit.,  p.  49.  «  Ibid.  •   Ibi<I. 

Korris,  loc.  cit.,  p.  49. 
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steel  shaft  with  a  handle,  a  silver  sheath,  and  a  brass  nut.  For  a  broken  femur 
the  shaft  is  six  inches  lone,  its  lower  extremity  being  constructed  like  a  gimlet, 
while  two  and  a  half  inches  of  its  upper  extremity  are  cut  for  a  male  screw, 
being  intended  to  carry  the  brass  nut.  The  sheath  is  three  inches  long. 
Through  an  incision  made  over  the  seat  of  fracture,  the  sheath,  detached  from 
the  shaft,  is  carried  down  to  the  bone.  The  shaft  is  then  passed  through  the 
sheath,  and  made  to  penetrate  and  transfix  the  two  fragments ;  as  soon  as  this 
is  accomplished,  the  nut  is  turned  down  firmly  upon  the  top  of  the  sheath,  and 
apposition  of  the  fragments  is  thus  secured.  The  whole  instrument  is  permitted 
to  remain  until  bony  union  is  effected.* 
Fitzgerald,  of  Melbourne,  has  practised  successfully  the  injection  of  five  to  ten 
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Gaillard's  inatniment  for  ununited  fractures. 

minims  of  glacial  acetic  acid  between  the  fragments.  It  causes  at  first  a  sharp 
pain,  and  he  thinks  it  accomplishes  its  beneficial  results  by  causing  a  resolution 
and  absorption  of  the  interposed  fibrinous,  cartilaginous  materials  and  encour- 
aging the  substitution  of  bone.^ 

Finally,  having  thus  brought  rapidly  before  us  all  of  the  various 
modes  of  treatment  which  have  been  suggested  and  practised  for  non- 
union of  broken  bones,  we  are  prepared  to  affirm  the  following  conclu- 
sions, or  summary  of  what  has  been  our  own  practice,  and  of  what  we 
believe  ought  to  be  the  general  course  of  procedure  in  these  cases : 

1.  Improve  the  condition  of  the  general  system. 

2.  Remove  as  far  as  possible  the  local  impediments,  such  as  a  separa- 
tion of  the  fragments,  local  paralysis,  local  scurvy  resulting  from  long 
exclusion  from  light  and  air,  congestions,  etc. 

3.  Increase  the  action  of  the  tissues  immediately  adjacent  to  the 
fracture,  upon  which  tissues,  rather  than  upon  the  bone,  the  formation 
of  callus  depends.  This  may  be  accomplished  by  frictions,  and  violent 
flexions  of  the  limb  at  the  scat  of  Tracture :  possibly  in  some  measure  by 
the  application  of  vesicants  or  of  other  stimulants  to  the  skin  itself. 

4.  Employ  again  compression  and  rest  for  a  period  of  from  two  to  four 
or  eight  weeks. 

o.  Resort  to  the  method  recommended  by  Brainard,  or  to  some  of  its* 
modifications,  to  interfragmentary  injections,  etc. 

G.  If  in  the  lower  extremity,  allow  the  patient  to  walk  about  with  the 
fragments  well  supported. 

[7.  If  simple  measures  fail,  resort  to  the  operation  of  wiring  the  frag- 
ments, with  antiseptic  precautions.] 

Where  these  measures  have  fiiilcd,  after  a  fair  trial,  we  should  cease 
to  hope  for  success  from  operative  measures,  and  subsequently  rely  only 

»  E.  S.  Gaillanl,  New  York  Journ.  Med  ,  Nov.  1805. 

*  Boston  Med.  and  Surg.  Journ.,  Aug.  15,  1878,  from  Medical  Press  and  Circular. 
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upon  retentive  apparatus,  under  the  continued  use  of  which  consolidation 
is  sometimes  eftected. 

More  precise  rules  of  procedure  will  be  given  hereafter  in  connection 
with  the  various  fractures. 


CHAPTER   VIII. 

INCOMPLETE  FRACTURES. 
BENDING,  PARTIAL  FRACTURES,  AND  FISSURES  OF  THE  LONG  EONES. 

§  1.  Bending  of  the  Long  Bones. 

Strictly  speaking,  no  bone  can  be  much  bent  without  being  also 
more  or  less  broken,  and  that  whether  it  immediately  or  spontaneously 
resumes  its  position  or  not ;  for,  if  the  bending  and  straightening  of  the 
bone  be  repeated  a  sufficient  number  of  times,  the  yielding  of  the  fibres 
will  become  apparent,  and  at  length  the  separation  will  be  complete. 
The  first  of  this  series  of  flexions  was  quite  as  much  responsible  for  this 
R«ult  as  the  last,  and,  no  doubt,  performed  its  share  in  the  production 
of  the  complete  fracture.  There  could  be  no  impropriety,  therefore,  in 
speaking  of  a  bending  of  the  bones  as  a  variety  of  incomplete  fractures. 
They  have  been  called,  not  inappropriately,  interperiosteal  fractures^ 
since  in  these  cases  the  periosteum  is  not  broken. 

M.  Blandin  thinks  that  the  outer  and  semicartilaginous  laminae  of  the  bone 
alM  do  not  break,  while  the  deeper  lamina)  suffer  an  actual  disruption.*  But  it 
is  quite  aa  probable  that  in  a  majority  of  cases  the  true  pathological  condition 
i«  a  compression  of  the  bony  fibres  upon  one  side,  and  a  corresponding  expan- 
eioo  upon  the  opposite  side,  with  only  a  slight  interstitial  fracture,  too  trivial 
to  be  easily  recognized  even  in  the  dissection.  Sometimes,  as  I  have  several 
times  observed  in  my  experiments  on  the  bones  of  chickens,  when  the  bones  are 
Nnall.  and  the  bending  is  near  the  centre  of  the  shaft,  the  whole  of  the  laminae 
on  the  side  of  the  retiring  angle  produced  by  the  bending  are  doubled  in,  or 
indented  toward  the  hollow  of  the  bone,  so  that  the  fibres  on  the  side  of  the 
salient  anele  are  not  even  stretched,  and  much  less  broken.  In  such  cases  the 
interstitial  disruption,  if  it  exist  at  all — and  I  think  it  does — first  takes  place  in 
the  deeper  layers  of  the  retiring  angle.  I  might,  therefore,  feel  justified  in 
continuing  to  call  these  cases  partial  fractures,  or,  perhaps,  interstitial  fractures ; 
bat  I  believe  that  the  whole  subject  will  be  rendered  more  intelligible  if  I  call 
them  dimply  bending  of  the  bones,  as  distinguished  from  those  other  and  more 
palpably  partial  fractures  of  which  I  shall  speak  presently. 

Bendinffy  with  an  Immediate  and  Spontaneous  Restoration  of  the  Bone 
to  its  Original  Form, 

The  possibility  of  this  accident,  to  which,  however,  surgical  writers 
have  hitherto  made  no  distinct  allusion,  is  rendered  certain  by  the  fol- 
lowing experiments : 

*  Markham'B  Oba.  on  the  Surg.  Practice  of  Paris,  London  Med.-Chir.  Rev.,  vol.  xxxiv. 
p.  473.  1841. 
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Experiment  I.— July  16,  1857.  I  bent  the  tibia  of  a  Shanghai  chicken, 
four  weeks  old,  at  about  the  middle  of  the  bone.  It  was  bent  to  an  an^le  of 
quite  twenty-five  degrees,  but  it  was  not  felt  or  heard  to  break.  It  immediately 
and  spontaneously  resumed  the  straight  position.  July  18,  two  days  after  the 
bending,  I  dissected  the  limb,  and  found  no  trace  of  the  injury,  either  within  or 
without  the  bone,  unless  I  except  a  very  minute  blood-clot  in  the  centre  of  the 
shaft. 

Experiment  II. — I  bent  the  leg  of  a  chicken,  four  weeks  old,  at  the  same 
point  and  to  the^same  degree.  It  immediately  resumed  the  straight  position. 
Dmedion  after  two  days:  Nothing  abnormal  except  a  small  blood-clot  in  the 
centre  of  the  bone,  and  a  slight  disorganization  of  the  medulla. 

Experiments  III.  and  IV. — Bent  both  legs  of  a  chicken,  four  weeks  old,  at 
the  same  point  and  in  the  same  manner.  They  immediately  resumed  their 
positions.  Dissection  after  two  days :  No  lesions  or  morbid  appearances  which  I 
could  detect. 

Experiments  V.  and  VI.— Bent  both  wings  of  a  chicken  four  weeks  old, 
bent  the  right  wing  to  an  angle  of  thirty-five  degrees.  I  did  not  feel  them 
break.  Both  resumed  their  positions  spontaneously.  Dissection  after  two  days  : 
No  lesions  or  other  morbid  appearances. 

Experiment  VII.— July  16, 1857,  I  bent  the  leg  of  a  Shanghai  chicken,  five 
weeks  old,  below  the  knee  and  about  the  middle  of  the  bone.  It  was  bent  to  an 
an^le  of  about  twenty-five  degrees,  but  the  bone  was  not  felt  or  heard  to  break. 
It  immediately  and  spontaneously  resumed  the  straight  position.  July  20,  four 
days  after  the  bending,  I  dissected  the  leg.  but  could  not  discover  any  trace  of 
the  injury,  except  that  there  was  a  very  minute  ossific  deposit  in  the  centre  of 
the  bone  at  the  point  at  which  I  suppose  it  to  have  been  bent. 

Experiment  VIII.— July  16,  1857,  I  bent  the  right  leg  of  a  Shanghai 
chicken,  five  weeks  old,  at  the  same  point  as  in  the  first  experiment,  and  to  the 
same  extent.  The  bone  did  not  seem  to  break,  but  it  immediately  and  spon- 
taneously resumed  the  straight  position.  Dissection  after  four  days:  Nothing 
appeared  to  indicate  the  seat  of  the  bending,  except  a  small  clot  of  blood  in  the 
centre  of  the  shaft. 

Experiment  IX. — Bent  the  leg  of  a  chicken,  six  weeks  old,  in  the  same 
manner  and  to  the  same  degree  as  in  the  other  examples.  It  resumed  its  posi- 
tion spontaneously.  Dissection  after  ten  days :  No  evidence  of  injury  of  any 
kind  ;  the  bone  being  sound  and  straight. 

These  experiments  were  made  in  connection  with  others  to  which  more 
especial  reference  will  hereafter  be  made.  They  are  selected,  and  constitute 
the  whole  number  of  those  in  which  I  did  not  feel  the  bone  break  or  crack 
under  my  fingers.  In  every  instance  the  bone  sprung  back  immediately  and 
spontaneously  to  its  natural  form.  In  no  instance  could  I  afterward  discover 
any  trace  of  lesion  or  sign  indicating  the  point  at  which  the  bone  had  been  bent 
before  dissection,  nor  did  dissection  itself  disclose  anything  but  the  most  incon- 
siderable marks,  and  that  in  but  three  examples. 

I  infer,  therefore,  not  forgetting  the  caution  with  which  the  conclu- 
sions from  all  such  experiments  ought  to  be  applied  to  similar  accidents 
upon  the  human  skeleton,  that  whenever  the  bones  of  healthy  infants 
have  been  slightly  bent  and  not  broken,  they  will,  probably,  in  most 
cases,  unless  prevented  by  causes  foreign  to  the  bones  themselves,  spon- 
taneously and  immediately  resume  their  position,  and  that  no  sign  will 
remain  to  indicate  that  a  bending  has  occurred.  The  accident  will  not 
be  recognized,  and,  as  a  further  inference,  this  bending  does  not  belong 
to  that  class  of  cases  of  which  I  shall  next  speak. 

Bending y  without  Immediate  and  Spontaneous  Restoration  of  the  Bon^ 
to  its  Original  Form, 

"  Dethleef,  believing  that  he  had  broken  the  two  bones  of  the  legs  of 
a  dog,  found  the  fibula  bent  without  a  fracture.     Similar  results  were 
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obtained  by  Duhamel  upon  a  lamb  ;  by  Troja  upon  a  pigeon  ;  and  I  have 
myself  twice  succeeded  in  bending  the  fibula  while  breaking  the  tibia. 
The  possibility  of  simple  curvature  is  then  not  contestable  "  (the  writer 
means  to  say  that  the  possibility  of  a  simple  curvature  remaining  perma- 
nently bent  is  not  contestable),  "  but  we  must  observe  that  they  have 
never  been  obtained  except  upon  young  animals,  and  that  they  have 
been  anable  to  maintain  themselves  permanently  except  through  the  aid 
of  a  fracture  and  displacement  of  a  neighboring  bone ;  and  there  is  a 
wide  difference  between  these    and  those  pretended  curvatures  which 
some  believe  they  have  seen  in  man,  in  which  the  curved  bone  maintains 
itself,  and  resists  perfect  reduction  until  the  fracture  is  complete."  * 

In  this  single  paragraph  Malgaigne  seems  to  have  given  a  fair 
summary  of  the  testimony  upon  this  point.  With  the  exception  of  these 
and  ai  few  other  similar  examples,  some  of  which  I  think  I  have  observed 
myself,  where  one  of  the  bones  of  the  forearm  has  been  broken  and  the 
other  bent,  I  know  of  no  well-attested  cases  of  a  permanent  bending ; 
Qsing  the  term  bending  in  a  sense  distinguished  from  a  partial  fracture. 

If,  ID  numerous  cases  mentioned  by  surgical  writers,  there  has  seemed  to  be 
probable  evidence  that  the  permanent  bending  was  unaccompanied  with  frac- 
ture, there  has  always  been  wanting,  so  far  as  I  know,  the 
po«itive  evidence  of  dissection.  The  example  of  partial  fracture 
mentioned  by  Fergusson,  and  represented  by  a  drawing,  is 
^escribed  as  having  also,  '*  toward  the  lower  extremity,  a  slight 
indentation  and  curve.'"  This  was  the  radius  of  a  child  ;  but 
lio^r  long  the  child  survived  the  accident,  and  what  was  the 
condition  of  the  ulna,  we  are  not  informed.  The  observations 
made  by  Jurine,  of  Geneva,  in  Switzerland,*  by  Barton*  and 
Morris,*  of  Philadelphia,  all  fail  to  furnish  any  such  conclusive 
evidence  of  the  correctness  of  their  own  views.  Norris  says 
that  "Thierry,  of  Bordeaux,  Martin,  and  Chevalier,  had  all  met 
^ith  and  published  cases  of  this  kind  prior  to  the  appearance 
jf  «Jurine's  paper  (in  1810),  the  former  of  whom  asserts  that 
Haller,  in  experimenting  upon  the  subject,  had  been  able  satis- 
actcrily  to  produce  the  same  accident  in  young  animals."  For 
py»clf,  I  cannot  say  how  much  confidence  we  ought  to  place 
^^  these  assertions  of  Thierry,  Martin,  and  Chevalier,  having 
**^ver  seen  the  papers  referred  to ;  but  since  Dr.  Norris  has 
''fleeted  to  inform  us  whether  any  dissections  were  ever 
°**de,  we  shall  not  be  expected  to  regard  their  testimony  as 
^^closive. 

.  ^V'ith  the  qualifications  now  made,  Gibson  was  more  nearly 
"g'ht  when  he  said,  "Dupuytren  and  Dr.  John  Rhea  Barton 
Ji^ve  each  furnished  accounts  of  bent  bones.  There  are  no  such 
l^^J^ries,  however,  in  ray  opinion  ;  such  cases  bein^,  in  reality, />ar<ta/  fractures 
"^txi  which  deformities  result,  upon  the  same  principle  that  a  piece  of  tough 
'^^^<^,  like  oak  or  hickory,  if  broken  half  through,  may  be  inclined  to  one  side 
*o<i  shortened,  although  still  held  together  by  interlocking  of  fibres.  Many 
^P^^imens  in  my  cabinet,  and  in  the  Wistar  Museum,  attest  the  accuracy  of  this 
««^^rtion." 

In  my  own    experiments   upon    the   chicken,    the   bones   uniformly 
''^^Umed  their  original  powsition  as  soon  as  the  restraining  force  was 

^  Trtit^  des  Frac,  etc..  par  L   F.  Malgaigne,  torn.  i.  p.  48. 

^  I*ractical  Surgery,  by  William  Fergii»8on,  4th  Am.  ed.,  p.  208. 

Joum.  de  Corvisart  et  Bover,  torn.  xx.  p.  278.  etc. 

Phila.  Med.  Recorder,  1821.  »  pyia.  Med.  Journ.,  vol.  xxix.  p.  23.'?,  1842. 
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removed,  unless  a  fracture  occurred,  and  this  notwithstanding  the  bones 
were  bent  quite  abruptly  and  to  an  angle  of  twenty-five  degrees.  Cer- 
tainly, if  the  bones  of  children  may  be  bent  during  life  and  be  made  to 
retain  this  position  without  a  fracture,  then  the  same  thing  might  be 
done  upon  the  bones  of  children  recently  dead,  and,  by  successful 
experiments,  this  long-agitated  question  might  be  easily  and  forever  put 
to  rest. 

It  will  be  understood  that  our  observations  are  confined  to  the  long 
bones.  That  the  flat  bones,  and  especially  the  bones  of  the  cranium,  in 
childhood,  may  be  indented  by  blows,  and  remain  in  this  condition,  is 
undeniable.  Scultetus  says  he  had  seen  '^  the  skull  pressed  down  in 
children,  without  a  fracture,  so  that  those  who  touch  or  look  upon  it  can 
perceive  a  small  pit,"  and  it  has  been  mentioned  by  many  writers  since, 
and  perhaps  before  his  day.     I  have  myself  published  two  examples. 

§  2.  Partial  Fracture  of  the  Long  Bones. 

Partial  Fracture  with  Immediate  and  Spontaneous  Restoration  of  the 
Bone  to  its  Original  Form. 

I  have  not  noticed  this  variety  of  accident  in  any  other  bone  except 
the  clavicle,  yet  it  is  not  improbable  that  it  happens  occasionally,  and 
perhaps  quite  as  often,  in  other  long  bones,  but  that  its  existence  is  not 
elsewhere  so  easily  recognized.  According  to  Poinsot,  M.  Demons  has 
seen  a  similar  case  in  the  humerus  of  a  newly  born  infant. 

Of  one  hundred  and  fifty-seven  fractures  of  the  clavicle  recorded  by 
me,  thirty-four  were  partial  fractures ;  and  of  these  at  least  eleven  were 
spontaneously  and  immediately  restored  to  their  natural  axes. 

In  explanation  of  the  fact  that  hospital  sureeons  have  not  observed  so  large 
a  proportion  of  partial  fractures  of  the  clavicle,  it  must  be  stated  that  most  of 
these  cases  of  partial  fracture  were  drawn  from  private  practice.  Accidents  of 
this  class  may  be  often  met  with  in  private  practice  and  in  dispensaries,  but 
they  are  seldom  found  in  hospitals. 

In  fourteen  experiments  which  I  have  made  upon  the  bones  of 
chickens,  a  partial  fracture,  with  immediate  and  spontaneous  restomtion, 
has  occurred  but  once.  In  nine  of  these  cases  the  bones  were  only  bent, 
and  in  five  they  were  partially  broken ;  an  immediate  restoration  has 
occurred,  therefore,  in  one  case  out  of  five  of  partial  fractures ;  while 
in  my  recorded  examples  of  partial  fracture  of  the  clavicle  it  has  been 
noticed  about  once  in  every  four  or  five  cases.  The  following  is  the 
experiment  to  which  I  have  referred : 

I  produced  a  partial  fracture  of  the  tibia  in  a  chicken  six  weeks  old. 
The  fracture  was  near  the  middle  of  the  bone.  It  was  felt  to  break 
under  my  finger;  but,  on  removing  the  pressure,  it  immediately  and 
spontaneously  resumed  the  straight  position.  The  limb  was  dissected  on 
the  tenth  day.  The  line  of  the  axis  of  the  bone  was  perfect,  but  on  the 
fractured  side  was  a  node-like  enlargement,  sufficient  to  be  distinctly  felt 
and  seen  before  the  soft  parts  were  removed. 
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Pathology. — In  no  case,  except  in  my  single  experiment  upon  the 
/>oiie  of  a  chicken,  has  the  actual  condition  been  determined  by  dissec- 
tion, and  if  any  question  has  existed  heretofore  as  to  the  possibility  ot 
axi  immediate  and  spontaneous  restoration  after  a  partial  fracture,  this 
e:xperiment  ought  to  decide  it  in  the  affirmative;  but  then  the  first  nine 
ejcperiments  already  quoted  have  shown  that  a  mere  bending  with  imme- 
Ji^ite  restoration  leaves  no  such  traces  or  signs  as  have  been  described  as 
following  these  accidents.  We  have,  therefore,  the  negative  argument 
th^t,  since  a  bending  with  restoration  leaves  no  signs,  the  examples, 
reported  by  myself  and  others  as  having  occurred,  and  as  having  been 
followed  by  a  node-like  swelling,  etc.,  must  have  been  partial  fractures. 
\droreover,  in  one  of  the  cases  of  immediate  restoration  reported  by 
Blandin,  there  was  a  feeble  crepitus;  and  in  another,  the  subsequent 
displacement  proved  the  correctness  of  his  diagnosis.  The  same  has  been 
noticed  by  myself  in  several  examples. 

^^^o  writer  seems  to  have  given  any  special  attention  to  the  form  of  fracture 
no^^w  under  consideration,  although  its  existence  appears  to  have  been  occasion- 
ally recognized.  In  the  case  reported  by  Camper,  in  1765,  of  a  partial  fracture 
or  t:he  tibia,  the  bone  had  regained  its  natural  form,  but  whether  immediately 
aft^^r  the  accident  occurred,  or  at  a  later  period,  I  am  not  able  to  leam.^  J  urine, 
Gial  liver,  and  others,  have  noticed  a  gradual  straightening  of  the  bone  after  a 
pa.rt;ial  fracture,  so  that  its  complete  restoration  has  been  accomplished  aflter 
several  weeks  or  months ;  but  this,  although  partly  due  to  the  same  cause  which 
pro<3uces  occasionally  an  immediate  restoration,  namely,  its  elasticity,  is  in  part 
also  due  to  other  causes,  and  will  be  more  properly  considered  under  the  next 
div^igion  of  partial  fractures. 

^ays  Malgaigne :  "  Finally,  at  other  times  the  fracture  takes  place  without 
opening  and  without  curvature;  the  only  sign  which  one  can  recognize  is  a 
yielding  of  the  bone  under  the  pressure  of  the  finger  at  the  point  of  fracture; 
yet,  upon  the  living  subject  we  may  see  the  same  symptom  pertain  to  complete 
ai*^  simple  fractures  without  displacement."* 

In  the  following  report  of  one  of  M.  Blandin's  clinics  the  accident  is  described 

*  little  more  distinctly:  '*In  some  cases  of  fracture  of  the  clavicle  occurring 

al>out  the  middle  of  the  bone  in  young  subjects,  displacement  of  the  fragments 

ao«i  not  immediately  take  place,  thus  giving  rise  to  a  risk  of  an  error 'in  diag- 

D<^»i«,  by  which  the  ultimate  probability  of  a  cure  is  diminished.     A  lad,  seven- 

^n  years  of  age,  was  recently  admitted  into  the  H6tel  Dieu,  under  the  care  of 

M-   Blandin,  having,  a  few  days  previously,  fallen  upon  one  of  his  comrades 

^liileplaying  with  him,  when  he  instantly  experiencea  pain  and  a  cracking  j»en- 

^^\on  about  the  middle  of  the  left  clavicle,  where  there  soon  formed  a  tumor, 

which,  increasing,  induced  him  to  enter  the  hospital.    On  examination,  the 

swelling  was  found  to  occupy  the  middle  of  the  clavicle;  it  was  about  as  large 

*8  Half  a  hen's-egg,  ovoid  in  shape,  well  circumscribed,  colorless,  and  hard,  but 

*^»ible  to  pressure.    There  was  not  any  deformity  of  the  shoulders,  nor  any 

*^*^ormal  modification  of  the  axis  of  the  bone,  to  indicate  the  existence  of  a  frac- 

^^  ;  and  although  the  different  movements  of  the  arm  caused  pain  in  the 

shoulder,  yet  they  could  be  made  without  much  difficulty. 

.  '*  The  symptoms  in  this  case  would  lead  to  the  belief  that  it  was  a  case  of 

*^ple  periostitis,  caused  by  external  violence  ;  but  M.  Blandin  at  once  decided 

that  there  existed  a  fracture  of  the  bone,  having  seen  a  similar  case  previously 

&^  the  H6pital  Beaujon,  where  the  tumor  was  treated  as  traumatic  periostitis,  the 

Patient  merely  carrying  his  arm  in  a  sling,  until,  by  a  sudden  movement  of  the 

liBab,  displacement  of  the  fragments  was  produced,  and  clearly  demonstrated  the 

existence  of  a  fracture.    A  second  case  occurring  soon  afterward,  M.  Blandin 

profited  by  the  experience  gained  from  the  preceding,  and  by  moving  the  frag- 

^  Esaays  and  Obs.  Phy?.  and  Lit.  of  Soc.  of  E<iinburgh,  vol.  iii.  p.  527. 
*  Op.  cit ,  torn.  i.  p.  70. 
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ments  of  the  broken  clavicle  on  each  other,  obtained  motion  and  crepitus.  Still 
these  indications  were  not  so  clear  that  M.  Marjolin  could  diagnosticate  a  frac- 
ture ;  he  was  of  opinion  that  the  case  was  one  of  exostosis,  probably  syphilitic, 
and  the  crepitus,  he  believed,  depended  on  an  erosion  of  the  osseous  surface. 
In  consequence,  the  patience  was  left  to  himself,  until  a  movement  of  the  arm 
eave  proof  of  the  fracture  by  the  displacement  of  the  broken  portions  of  the 
Dones. 

"  Two  other  cases  occurring  in  young  subjects  have  been  admitted  since  in  the 
H6tel  Dieu,  under  the  care  of  M.  Blandin,  one  of  whom  was  purposely  left  with- 
out surgical  assistance,  while  Desault's  bandage  was  applied  to  the  other.  The 
former  soon  showed  evidence  of  consecutive  displacement;  the  latter  was  cured 
without  any  deformity  followine.  The  surgeon  may  diagnosticate  a  fracture 
without  displacement  of  the  middle  portion  of  the  clavicle,  when  a  circumscribed 
tumor  forms  in  that  part  of  young  subjects,  consecutive  on  a  fall  on  the  shoulder, 
and  motion  of  the  fragments,  witn  crepitus,  can  be  detected,  there  not  being  any 
syphilitic  taint  in  the  constitution."* 

The  following  examples,  which  have  come  under  my  own  observation,  will 
illustrate  more  completely  the  usual  history  and  symptoms  of  these  cases: 

A.  B.,  a^ed  three  years,  fell  from  a  sofa  upon  the  floor,  striking,  it  is  thought, 
on  her  right  shoulder.  Two  days  after  this,  she  fell  again,  and  then,  for  the  first 
time,  Mr.  B.  noticed  the  deformity.  She  was  brought  to  me  three  days  after  the 
second  fall.  There  existed,  then,  a  round,  smooth  projection  at  the  outer  end 
of  the  middle  third  of  the  clavicle.  It  felt  hard,  like  bone.  The  line  of  the 
clavicle  was  not  changed.  I  advised  a  handkerchief  sling,  simply  to  steady  and 
support  the  arm.  Seven  months  after  the  accident,  she  fell  sick  and  died.  The 
projection  continued  at  the  time  of  death,  only  slightly  diminished. 

H.  S.,  aged  six  years,  was  thrown  from  a  horse,  partially  breaking  his  left 
clavicle,  near  its  middle.  The  projection  in  front  was  for  several  days  very 
apparent.  The  bone  did  not  seem  to  be  out  of  line.  Five  years  after  the  acci- 
dent, I  examined  the  lad,  and  could  not  find  any  trace  of  the  original  injury. 

Mrs.  T.  C.  brought  to  me  her  infant  child,  then  but  two  weeks  old.  Upon 
the  left  clavicle,  at  a  point  a  little  nearer  the  acromion  process  than  the  ster- 
num, was  an  oblong  swelling,  three-quarters  of  an  inch  in  length,  smooth  and 
hard  like  callus ;  the  skin  was  not  reddened,  nor  tender.  There  was  no  motion 
or  crepitus,  and  the  line  of  the  axis  of  the  bone  was  perfect.  The  mother,  who 
had  been  put  to  bed  by  a  midwife,  thinks  the  injury  occurred  in  the  act  of  birth, 
although  she  did  not  notice  the  swelling  until  a  week  after.  Nearly  one  month 
later^  I  found  no  change  in  the  condition  of  the  bone  ;  the  hard  lump  remained, 
but  it  was  still  entirely  free  from  tenderness. 

An  infant  boy,  three  jrears  old,  fell  from  the  hands  of  the  nurse.  The  child 
cried,  but  the  point  of  injury  was  not  detected  until  the  third  or  fourth  day, 
although  the  mother  examined  the  shoulders  and  neck  carefully  at  the  time. 
She  is  quite  certain  that  if  any  swelling  or  discoloration  had  been  present,  she 
would  have  seen  it  then,  or  on  the  subsequent  days,  while  washing  and  dressing 
the  child.  When  first  seen  it  was  very  distinct,  but  not  so  large  as  at  present. 
Seven  days  later  the  child  was  brought  to  me.  A  little  to  the  sternal  side  of  the 
middle  of  the  right  clavicle  there  was  an  oblong  node  like  swelling,  of  the  size 
of  the  half  of  a  pigeon's  egg,  hard,  smooth,  and  feeling  like  bone  ;  there  was  no 
discoloration  or  swelling  of  the  integuments ;  no  crepitus  or  motion ;  the  line  of 
the  clavicle  seemed  nearly  or  quite  unchanged. 

Diagnosis. — The  diagnosis  will  depend  somewhat  upon  the  history  of 
the  accident  as  well  as  upon  the  present  symptoms.  In  no  instance, 
where  I  could  ascertain  the  cause,  have  I  known  an  incomplete  fracture 
of  this  variety  produced  by  any  other  than  an  indirect  blow ;  and  where 
the  clavicle  has  been  the  seat  of  the  fracture,  the  counter-blow  has  been 
received  upon  the  end  of  the  shoulder.     The  fact  possesses,  therefore, 

*  Amer.  Jourii.  Med.  Sci.,  vol.  xxxi.  p.  47J».  from  Jouni.  de  Mdd.  et  Chirurg.  Prat., 
Julv,  1842. 
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equal  significance  in  its  relation  to  either  of  the  varieties  of  partial  frac- 
ture ;  but  in  the  case  of  a  partial  fracture  with  a  permanent  curvature, 
the  diagnosis  would  be  complete  without  the  history,  while  in  this  case 
it  might  not  be,  and  a. knowledge  of  the  manner  in  which  the  accident 
occurred  would,  therefore,  be  of  great  importance.  The  signs,  then, 
after  a  knowledge  of  the  fact  that  a  blow  has  been  received  upon  the 
shoulder,  are  a  node-like  swelling  upon  the  anterior  or  upper  face  of  the 
clavicle,  generally  in  its  middle  third,  this  swelling  being  hard,  smooth, 
oblong ;  the  skin  only  slightly  or  not  at  all  swollen  or  tender,  and  in  no 
way  discolored,  as  it  would  have  been  had  the  swelling  upon  the  bone 
been  the  result  of  a  direct  blow ;  and  the  line  of  the  axis  of  the  bone 
being  unchanged. 

I  have  occasionally  detected  motion  and  crepitus  at  the  point  of  injury,  and 
we  have  seen  that  Biandin  was  able  to  detect  both  in  one  instance ;  but  it  has 
never  occurred  to  me  to  see  the  swelling  upon  the  bone  until  two  or  three  days 
after  the  injury  was  received.  We  are  not  very  likely,  therefore,  to  recognize 
this  accident  immediately  after  its  occurrence. 

Treatment. — In  the  case  of  the  clavicle,  neither  bandages,  slings, 
compresses,  nor  lotions  can  be  of  much  service.  Yet  no  harm  can  arise 
from  employing  a  simple  sling  and  roller  to  confine  the  arm  ;  and  it  is 
always  proper  to  enjoin  some  degree  of  care  in  using  the  arm  of  the 
injured  side.  The  consolidation  will  be  speedily  accomplished,  and  after 
a  time  the  ensheathing  callus  will  wholly  disappear.  If  a  similar  acci- 
<lent  should  occur  in  any  other  of  the  long  bones,  as  retentive  and  pre- 
cautionary means,  splints  ought  to  be  applied,  at  least  for  a  few  days. 

Partial  Fracture,  without  Immediate  and  Spontaneous  Restoration 
of  the  Bone  to  its  Natural  Form. 

The  causes  of  this  accident  are  the  same  as  those  which  produce 
sittiple  bending,  or  partial  fracture  with  immediate  and  spontaneous 
J^toration,  from  which  latter  they  differ  probably  in  the  greater  extent 
of  the  bony  lesion.  Perhaps,  also,  they  differ  sometimes  in  the  peculiar 
forui  and  degree  of  the  denticulation  at  the  seat  of  the  fracture ;  in  con- 
sequence of  which  an  antagonism  of  the  fibres  takes  place,  preventing 
*  restoration  of  the  bone  to  its  original  form. 

^ery  few  surgeons  have  spoken  of  partial  fracture  in  the  clavicle,  while 
Jurine,  Syme,  Liston,  Miller,  Norris,  and  many  others,  have  declared  that  it  is 
ranch  more  frequent  in  the  bones  of  the  forearm  than  elsewhere.    This  does  not 
*g''ee  with  my  experience,  according  to  which  it  occurs  oftener  in  the  clavicle 
Iban  in  the  forearm ;  a  discrepancy  which  I  cannot  very  well  explain,  except 
by  supposing  that  in  the  case  of  the  clavicle  the  accident  has  either  been  over- 
looked entirely  or  misapprehended.    Biandin,  who,  we  have  seen,  has  reported 
fiye  cases  of  partial  fracture  of  the  clavicle  with  immediate  restoration,  states 
distinctly  that  in  two  of  these  cases  distinguished  surgeons  of  the  H6pital  Beaujon 
wd  Hdtel  Dieu  failed  to  recognize  it. 

Says  Turner:  "The  next  I  shall  descend  to  is  that  of  the  clavicle  or  collar- 
^^e,  which  I  have  found  the  most  frequently  overlooked,  I  think,  of  any  other, 
till  it  has  been  sometimes  too  late  to  remedy,  especially  among  the  children  of 
Y^^  people;  for,  though  they  find  these  little  ones  to  wince,  scream,  or  cry, 
opon  the  taking  off*  or  putting  on  their  clothes,  yet,  seeing  that  they  suffer  the 
hwdling  of  their  wrists  and  arms,  though  it  be  with  pam,  they  suspect  only 
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some  sprain  or  wrench,  that  will  go  away  of  itself,  without  regarding  anything 
further  or  looking  out  for  help;  whereas,  this  fracture  discovers  itself  as  easily 


Fio.  30. 


Fig.  31. 


Partial  fracture  with- 
out restoration  of  the 
bone  to  its  natunil  form. 


Partial  fracture  of  the  clavicle  without  spontaneous  restoration' 
From  nature ;  taken  three  weeks  after  the  accident. 

as  most  others.  For  not  only  the  eye,  in  examining  o^ 
taking  a  view  of  the  part,  may  plainly  perceive  a  bunch^ 
ing  out  or  protuberance  of  the  bones  when  the  neck  i^ 
bared  for  that  purpose,  with  a  sinking  down  in  the  mid^ 
die  or  on  one  side  thereof,  which  will  be  still  more  ob^ 
vious  on  comparing  it  with  its  fellow  on  the  other  side  ^ 
but  when  it  is  more  obscure,  and  the  bone,  as  it  were^ 
cracked  only — a  seini -fracture ^  as  we  say— yet,  by  press^ 
ing  hard  upon  the  part,  from  one  extremity  to  the  other, 
you  will  find  your  patient  crying  out  when  you  come- 
upon  the  place ;  and  by  your  fingers,  so  examining,  sometimes  perceive  a  sinking" 
further  down,  with  a  crackling  of  the  bone  itself."^ 

Erichsen,  who  regards  all  of  these  cases  as  mere  bendings  of  the  bones,  re- 
marks that  it  "  most  commonly  occurs  in  the  long  bones,  especially  the  clavicle, 
the  radius,  and  the  femur."^  lie  says,  moreover,  '^Fracture  of  the  clavicle  in 
infants  not  unfrequently  occurs,  and  is  apt  to  be  overlooked.  The  child  cries 
and  suffers  pain  whenever  the  arm  is  moved.  On  examination,  an  irregularity, 
with  some  protuberance,  will  be  felt  about  the  centre  of  the  bone."'  The  reader 
will  not  fail  to  recognize  in  these  symptoms  the  incomplete  fracture  of  which 
we  are  now  speaking,  although  Erichsen  evidently  believes  them  to  be  examples 
of  complete  fracture. 

Pathology. — The  following  experiment  will  assist  in  the  elucidation  of 
this  part  of  our  subject : 

Experiment. — I  bent  the  leg  of  a  chicken  five  weeks  old.  It  cracked  under 
my  fingers,  and  remained  bent.  Having  waited  a  few  seconds,  and  finding  that 
it  was  not  restored  to  position,  I  pressed  upon  it  and  made  it  straight.  The 
chicken  walked  off  without  any  limp.  On  the  fourth  day,  before  dissection,  the 
bone  looked  as  if  it  was  still  bent;  but,  on  removing  the  soft  parts,  the  line  of 
the  axis  of  the  bone  was  found  to  be  straight.    The  areolar  tissue  under  the 


*   Art  of  Surcory,  by  Daniel  Turner,  London,  1742,  vol.  ii.  p.  255. 
■'*  Science  and  Art  of  Surgery,  Phi  hi.  ed.,  1854,  p.  180. 
^  Op.  cit.,  p.  205. 
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akin  was  infiltrated  with  lymph,  which  was  most  abundant  near  the  fracture, 
andgmduaily  diminished  toward  each  extremity  of  the  limb.  This  effusion  was 
confined  almost  entirely  to  the  front  of  the  limb,  or  to  that  side  which  had 
been  broken,  and  constituted  the  greater  part  of  the  enlarge- 
ment, which  I  had  noticed  before  the  dissection  was  com- 
menced, and  which  then  felt  like  bone.  On  the  front  of  the 
bone,  also,  underneath  the  periosteum,  there  was  a  loose, 
honeycomb  deposit  of  ensheathing  callus,  about  one  line  in 
thickness,  and  extending  upward  and  downward  about  half 
an  inch.  This  callus  surrounded  the  bone  in  three-fourths 
of  its  circumference ;  but  there  was  no  callus  on  its  posterior 
surface.  It  was  also  deficient  exactly  along  the  line  of  frac- 
tore,  in  front  and  on  the  sides,  in  consequence  of  which  an 
oblique  groove  remained,  indicating  the  seat  of  the  fracture. 

Id  three  other  experiments,  the  particulars  of  which  are 
detailed  in  the  earlier  editions  of  tnis  book,  similar  results 
were  obtained. 

80  early  as  the  year  1673,  a  dissection  made  by  Glaser 
demonstrated  incontestably  the  existence  of  partial  fractures 
in  the  shaft,  and  in  the  direction  of  the  diameter  of  long 
bones.*  Camper,  in  1765,  again  described  a  specimen  which 
he  had  seen ;'  and  Bonn,  in  1783,  added  a  third  positive  ob- 
servation.' 

M.  Gimele  is,  therefore,  in  error  when  he  ascribes  to  Cam- 
p&ignac  the  credit  of  having  first  proved  by  dissection  their 
existence,  in  a  paper  communicated  to  the  Academy  of 
Medicine  at  Paris,  in  1826.  Campaignac,  however,  seems  to 
haye  been  the  first  who  described  very  particularly  the  con- 
dition of  this  fracture.  He  has  recorded  the  history  and 
dissection  of  two  cases,  one  of  which  occurred  in  the  fibula, 
ud  one  in  the  tibia.  The  first  of  these  cases  was  a  girl 
twelve  years  old,  who  survived  the  accident  just  eight  weeks. 
The  fracture  had  occurred  near  the  middle  of  the  bone,  and 
upon  the  interior  and  internal  side;  in  which  direction, 
f^ing  against  the  tibia,  the  bone  was  found  inclined.  '*  The 
^ny  fibres  had  been  broken  at  different  lengths,  almost 
exactly  like  what  takes  place  in  the  branch  of  a  tree  which 
^s  b^n  partially  broken ;  and,  as  we  see  sometimes  in  this 
^r  case,  the  bundles  of  splintered  bony  fibres  abutted 
upon  themselves,  and  did  not  take  their  places  when  we 
endeavored  to  restore  them  ;  so  the  abnormal  angle  which  the  fibula  represented 
could  not  be  effaced,  the  ends  of  the  divided  fasciculi  not  restoring  themselves 
to  their  respective  places.  This  disposition  might  be  especially  seen  toward  the 
interior  part  of  the  internal  face,  where  a  packet  of  fibres,  coming  from  below, 
*M  braced  against  the  upper  lip  of  the  division,  which  it  thus  held  open.  This 
opening  at  first  made^  me  think  that  the  fragments  could  not  have  been  well 
consolidated,  but  I  assured  myself  that  it  was,  and  the  fact  was  subsequently 
confirmed  by  the  Academy  of  Medicine;  all  the  points  which  were  in  contact 
were  found  intimately  united."* 

Diagnosis. — The  diagnosis  is  not  difficult.  The  distortion  indicates 
sufficiently  the  existence  of  a  fracture,  while  the  complete  absence  of 
crepitus  in  nearly  all  cases,  and  of  either  overlapping  or  lateral  displace- 
ment, must  generally,  especially  where  the  accident  has  occurred  in  a 
child,  sufficiently  indicate  that  the  fracture  is  incomplete.     It  will  assist 


Partial  fracture 
after  union  is  con- 
summated. 


>  Malgaigne.  op.  cit,  p.  44,  from  Th.  Boneti  Sepulchretum,  1700.  torn.  iii.  p.  424. 

•  Essays  and  Oba.  Phys.  and  Lit.  of  Soc.  of  Edinburgh,  1771,  vol.  iii.  p.  537. 

'  Malgaigne, op.  cit.,  p.  44, from  Desoript.  Thes.  Ossium.  Morb.  Hoviani.  1783. 

♦  De8  Fractures  Incompletes  et  des  Fractures  Longitudinnles  des  Os  des  Membres;  par 
J.  A.  J.  Campaignac.     Paris,  1 829,  pp.  9, 1 0. 
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the  diagnosis,  also,  to  notice  that  these  accidents  are  almost  confii 
the  middle  third  of  the  long  bones ;  and  they  are  produced  usualb 
bending  of  the  bones,  the  forces  operating  upon  the  extremities,  ai 
directly  upon  the  point  which  is  broken.  In  complete  fractures  tt 
ternatural  mobility  is  so  constant  a  sign  as  to  be  regarded  as  diag 
where  there  is  almost  always  a  great  degree  of  immobility  at  the  s 
fracture.  The  angle  made  by  the  projecting  extremities  is  usually 
gentle  and  smooth ;  at  other  times  it  is  abrupt,  indicating  a  g 
amount  of  fracture,  or  that  the  outer  fibres  are  broken  more  irregi 
The  power  of  using  the  limb  is  generally  sensibly  impaired,  but  noi 
pletely  lost. 

Treatment. — Jurine,  Murat,  Campaignac,  Gulliver,  Malgaign€ 
some  others,  have  noticed  the  fact  that  it  is  often  difficult,  and 
times  quite  impossible,  to  restore  these  bones  to  position ;  a  circum 
which  they  have  justly  ascribed  to  that  condition  of  the  fragraen 
scribed  by  Campaignac.  The  broken  extremities  of  the  fasciculi  b 
braced  against  each  other,  and  effectually  resist  all  eflfo1*ts  to  strai 
the  bone ;  unless,  indeed,  so  much  force  is  used  as  to  render  the  fr 
complete ;  a  result  which,  if  it  should  chance  to  happen,  need  noi 
sion  any  alarni,  since,  while  it  enables  us  at  once  to  restore  the  b 
line,  it  does  not  much  increase  the  danger  of  lateral  displacemei 
overlapping.  That  the  fracture  has  become  complete  we  may  kn 
a  sudden  sensation  of  cracking,  by  the  increased  mobility,  and  I 
crepitus,  which  is  now  easily  developed. 

But  we  need  not,  on  the  other  hand,  be  over- anxious  to  straight 
bone. completely,  since  experience  has  shown  that  after  the  lapse  oi 
weeks  or  months  the  natural  form  is  usually  restored  spontaneous 
am  not  now  speaking  of  those  cases  in  which  the  restoration  occurs 
diately,  in  which  it  is  probable  that  the  splintered  fibres  offer  no 
ance  to  the  restoration  ;  but  only  of  those  in  which  the  bone  straij 
so  gradually  as  to  induce  a  belief  that  the  broken  ends  are  the  ca 
the  resistance.  In  a  case  mentioned  by  Gulliver,  it  required  aboi 
weeks*  time  to  render  the  bones  of  the  forearm  perfectly  straight 
in  one  case  mentioned  by  Jurine,  at  the  end  of  six  months  it  was 
cult  to  say  which  arm  had  been  broken,  and  at  the  end  of  one  ; 
was  impossible." 

Jurine  attributes  this  restoration  to  "  muscular  action,  or  more  espec 
the  reaction  of  the  compressed  bony  plates;"  but  while  it  is  easy  to  und< 
how  the  reaction  of  the  compressed  fibres  may  accomplish  the  gradual  i 
tion,  I  am  unable  to  understand  in  what  manner  muscular  action  contrib 
this  result,  since  most  of  the  muscles  attached  to  the  long  bones  operate  8( 
more  energetically  in  the  direction  of  their  axes  than  in  the  direction  c 
diameters.  Indeed,  we  have  often  seen  these  bones  bent  after  complete  fn 
and  before  the  union  was  consummated,  by  muscular  action  alone. 

I  repeat,  then,  that  the  gradual  restoration  of  these  bones  is  due 
same  circumstance  which  produces  at  other  times  an  immediate  r< 
tion,  namely,  the  elasticity  of  the  unbroken  fibres,  but  which  elaj 
in  this  latter  instance,  is,  for  a  time,  effectually  resisted  by  the  t 
of  the  broken  fibres.  At  length,  however,  in  consequence  of  the  g 
absorption  of  the  broken  ends,  the  resistance  is  removed,  and  th 
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becomes  straight.  If  this  absorption  refuses  to  take  place,  and  the  fibres 
continue  pressed  forcibly  against  each  other,  as  in  the  case  described  by 
Campaignac,  then  the  bone  remains  permanently  bent. 

Having  straightened  the  bone  as  far  as  is  practicable,  it  only  remains 
to  secure  the  fragments  in  place  by  suitable  bandages  or  splints.  If  the 
restoration  is  incomplete,  these  means  may  assist  the  efforts  of  nature  in 
accomplishing  a  gradual  restoration.  It  is  scarcely  necessary  to  say  that 
extension  and  counter-extension  avail  nothing  in  partial  fractures. 

§  3.  Fissnres. 

The  fissures  constitute  the  second  principal  form  of  incomplete  frac- 
tores,  or  those  in  which  the  fracture  is  accompanied  with  no  appreciable 
bending,  which  occur  almost  exclusively  in  inflexible  bones,  such  as  the 
compact  bones  of  adults,  and  more  often  in  the  direction  of  their  axes 
than  of  their  diameters.  They  are  complete  so  far  as  they  extend,  but 
they  do  not  completely  sever  the  bone  so  as  to  form  two  distinct  frag- 
ments. They  have  been  most  frequently  observed  in  the  flat  bones,  such 
a«  the  bones  of  the  skull,  and  in  the  upper  bones  of  the  face ;  occasion- 
ally in  the  long  bones,  both  in  their  diaphyses  and  epiphyses,  and  rarely 
in  the  short  bones. 

H.  Oariel  has  reported,  in  the  Bulletins  de  la  SociUk  Anai,^  for  1835,  a  case  of 

fissure  of  the  inferior  maxilla,  occurring  in  a  lad  sixteen  or  eighteen  years  old. 

I^allelta  found  a  fissure  extending  partly  through  the  third  dorsal  vertebra,  in  a 

>Qan  who  had  fallen  upon  his  back  eleven  days  before ;  and  M.  Lisfranc  has 

'Qentioned  a  remarkable  case  of  fissure  and  partial  fracture,  with  bending  of  ^ve 

J^be  io  the  same  person.*    In  the  skeleton  of  an  Indian  the  scapula  was  found 

broken  nearly  transversely,  the  fracture  commencing  upon  the  posterior  margin 

*^  a  point  about  three-quarters  of  an  inch  below  the  spine,  and  extending  across 

***«  body  of  the  bone  one  inch  and  three-quarters,  in  a  direction  inclining  a  little 

upward,  being  irregularly  denticulate  and  without  comminution.   The  fragments 

herein  exact  apposition,  and,  throughout  most  of  their  extent,  in  immediate 

^titact.    They  were,  however,  not  consolidated  at  any  point,  but  upon  either 

^<le  of  the  fissure  there  was  a  ridge  of  ensheathing  callus,  of  from  one  to  three 

^(^  four  lines  in  breadth,  and  of  half  a  line  or  less  in  thickness  along  the  broken 

**^«gin,  from  which  point  it  subsided  gradually  to  the  level  of  the  sound  bone. 

K.  Voillemier  found  the  head  of  the  humerus  penetrated  by  two  or  three 

[■••ures  ;*  and  M.  Campaignac  reports  the  case  of  a  lad  ten  or  twelve  years  old 

^^  whom  the  humerus  was  found,  after  amputation,  fissured  from  the  insertion 

^^  the  deltoid  to  near  the  condyles,  extenaing  through  the  entire  thickness  of 

^«^«  bone,  and  the  edges  of  the  fissure  so  much  separated  toward  its  lower  ex- 

^>^mity  as  to  admit  the  blade  of  a  knife.'    Chaussier  has  related  a  case  in  which 

•»  criminal,  who  died  soon  after  having  submitted  to  the  torture,  was  found  to 

^ve  a  nearly  longitudinal  fissure  of  the  radius  in  its  upper  fourth,  and  which 

Penetrated  half-way  through  the  thickness  of  the  bone.^    Gulliver  saw  a  fissure 

^n  the  pelvis  of  an  infant  ^   Malgaigne  has  seen  two  specimens  of  this  fracture 

^Qthe  iliac  bones,  both  of  which  belonged,  as  he  thinxs,  to  adults;  in  one,  the 

littare  was  limited  to  the  internal  table  f  and  in  the  case  of  the  lad  reported  by 

Gariel,  as  having  a  fissure  of  the  inferior  maxilla,  there  was  also  founa  a  fissure 

of  the  left  ilium,  but  which  was  limited  to  the  outer  table.^    M.  J.  Cloquet  has 

*  De«  Fraet.  Incomplet.  et  des  Fissures,  par  J.  A  J.  Campaignac,  1820.  p.  20. 
'  Halfi^aigne.  op.  cit.,  p.  35. 

'  Campaignac,  Des  Fract.  Incomplet.,  etc.,  p.  24. 

*  MM.  Legale,  p.  447  et  seq.  *  Gazette  MM.,  p.  IS.-i^.  p.  472. 

*  Malgaigne,  op.  cit.,  p.  34.  "^  Bulletins  de  la  Soc.  Anat.,  1835,  p.  24. 
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mentioned  a  case  of  fissure  of  the  shaft  of  the  femur  passing  through  the  con- 
dyles and  extending  upward  to  near  the  middle  of  the  bone,  prc^uced  by  a 
bullet,  which  had  completely  traversed  the  bone  from  behind  forward,  a  little 
above  the  condyles.^ 

A  fissure  of  the  neck  of  the  femur  is  reported  by  Dr.  Jackson,  of  Boston. 
The  fracture  commences  anteriorly  just  above,  but  very  near  to  the  insertion  of 
the  capsular  ligament,  runs  along  the  insertion  for  about  an  inch,  and  then 
extends  directly  upward  to  the  margin  of  the  head  of  the  bone;  from  this  last 

f^oint  it  crosses  the  upper  surface  of  the  neck  almost  in  a  straight  line,  and  at  a 
ittle  distance  from  the  margin  of  the  head,  but  afterward  approaches  very 
closely  to  this  margin  posteriorly ;  it  then  turns  downward  and  obliquely  for- 
ward, and  stops  at  a  point  about  half  way  between  the  small  trochanter  and  the 
head  of  the  femur,  and  two-thirds  of  an  inch  or  more  anteriorly  to  the  line  of 
this  trochanter.  The  fracture  then  involves  about  three-fourths  of  the  neck  of 
the  bone ;  the  inner  anterior  portion  only  being  spared.  There  is  considerable 
motion  between  the  neck  and  the  shall,  and  the  fracture  could  undoubtedly  be 
completed  without  the  application  of  any  extraordinary  force.  There  was,  also, 
a  transverse  fracture  of  the  same  femur  midway,  with  a  split  extending  upward 
nearly  to  the  neck  of  the  bone.  The  femur  is  perfectly  healthy  in  structure, 
and  no  changes  are  observable  in  the  bone  about  the  fracture."'  In  Dr.  Mutter's 
collection  is  a  specimen  of  fissure  of  the  trochanter  major.  There  is  an  example 
of  a  fissure  in  a  patella  belonging  to  the  museum  of  the  Edinburgh  College  of 
Surgeons,  the  fissure  traversing  its  articular  face  only.' 

The  first  example  of  a  fissure  of  the  tibia  is  recorded  by  Corn.  Stalpart  Van- 
der-Wiel,  in  1867 ;  and  indeed  this  is,  according  to  Campaignac,  the  first  exact 
observation  of  this  species  of  fracture  which  our  science  possesses,  although  its 
existence  had  been  recognized  by  the  most  ancient  authors.  A  servant  had 
been  kicked  by  a  horse,  and  after  a  time,  pain  continuing  in  the  limb,  his  sur- 
geon, Dufoix,  suspected  a  fissure  of  the  tibia,  and  having  cut  down  to  the  bone, 
a  cure  was  soon  effected.* 

In  the  Dupuytren  Museum,  at  Paris,  there  are  two  tibias  with  linear  fractures, 
one  without  history,  and  the  other  presented  by  MM.  Marjolin  and  Rullier, 
"  and  which  had  been  broken  by  a  oall."^  In  the  example  related  bv  Cam- 
paignac, a  woman,  having  leaped  from  a  second-story  window,  died  immediately, 
and  upon  examination  she  was  found  to  have  three  fissures  in  the  upper  portion 
of  the  left  tibia,  of  which  only  one  entered  the  articulation.* 

Daverney  saw  a  priest  who  had  fallen  and  bruised  the  middle  of  his  left  leg, 
the  swelling  and  pain  conseauent  upon  which  were  subdued  after  a  few  days. 
The  patient  believed  himsen  cured,  and  acted  accordingly.  Suddenly,  in  the 
night,  he  was  seized  with  an  acute  pain  in  tho  limb;  and  on  cutting  down  to  the 
bone  a  bloody  serum  escaped  from  oetween  it  and  the  periosteum,  and  the  bone 
was  discovered  to  be  fissured  longitudinally.  Subsequently  the  tibia  was  tre- 
phined, but  the  fissure  did  not  reach  the  marrow.  He  recovered  completely  in 
less  than  two  months.  The  same  writer  mentions  another  case,  in  which  a 
soldier  received  the  kick  of  a  horse  in  the  middle  of  his  left  leg,  which  was  fol- 
lowed immediately  by  great  pain,  and  subsequently  by  much  inflammation,  and 
even  gangrene  of  the  skin.  The  wound,  however,  cicatrized  kindly,  but  after 
three  months  he  was  seized  suddenly  with  a  severe  pain  in  the  limb,  and  after 
the  trial  of  many  remedies,  resort  was  finally  had  to  the  knife,  when  the  tibia 
was  seen  to  be  discolored  and  cracked  longitudinally.  On  the  following  day, 
the  bone  was  opened  over  the  course  of  the  fissure  with  a  chisel  and  mallet,  and 
the  patient  was  at  once  relieved  by  the  escape  of  a  yellowish  and  very  offensive 
matter.  At  the  next  dressing  the  bone  was  opened  more  freely  by  several  appli- 
cations of  the  trephine,  and  an  abscess  was  exposed  in  the  centre  of  the  bone. 

>  These  du  Coneours  de  Pathol.  Externe,  IS'il,  pi.  xii.  fig.  7.  Also,  Des  Fract..  etc.,  par 
Cammigiiac.  U2i>,  p.  ID. 

'  Boston  Med.  and  Surg.  .Tourn.,  vol.  Iv.  p.  351.  See  also  Amer.  Journ.  Med.  Sci.  for  1857, 
p.  306,  with  engraving;  and  Bigelow  on  Hip-joint,  p.  137. 

3  Malgaigne.  oj*.  cit.,  p.  35. 

*  Campaignac,  op.  cit.,  p.  17.  *  Malgaigne,  op.  cit.,  p.  30. 

^  Campaignac.  op.  cit..  p.  21. 
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The  patient  finally  recovered  after  about  four  months.*  M.  Carapaignac  saw 
dso.  at  the  H6pital  la  Charity,  the  tibia  of  a  woman,  set.  thirty-eight  years,  upon 
which  were  found  four  fissures,  the  report  of  which  case  is  accompanied  with  a 
woodcut  illustration.^ 

Fissures  may  occur  probably  at  all  periods  of  life,  but  they  are  more 
fre«|uently  found  in  the  bones  of  adults. 

Campaignac,  however,  mentions  a  fissure  of  the  humerus  in  a  child  ten  or 
twelve  years  old,  and  Gulliver  has  seen  a  fissure  in  the  pelvis  of  an  infant. 

Etiology. — Fissures  may  be  occasioned  by  most  of  those  causes  which 
produce  fractures  in  general,  such  as  direct  or  indirect  shocks ;  but  they 
are  occasioned  much  more  often  by  direct  blows,  especially  when  inflicted 
upon  bones  imperfectly  covered  by  soft  parts,  such  as  the  tibia.  Bullets, 
having  violently  struck  or  penetrated  the  bone,  have  frequently  occasioned 
fissures.  Their  course  may  be  parallel  with  the  axis  of  the  bone,  oblique, 
or  transverse;  they  are  often  multiple;  some  merely  enter  the  outer 
laminae,  others  open  into  the  cellular  tissue,  and  others  still  divide  both 
surfaces  of  the  bone  through  and  through  ;  and,  according  as  they  pene- 
trate more  or  less  deeply  the  bone,  their  lips  will  be  found  to  be  more  or 
less  8e|>arated.     They  frequently  extend  into  the  joint  surfaces. 

Diagnotif. — The  signs  which  indicate  the  existence  of  a  fissure  must, 
in  a  large  majority  of  case^,  be  insufficient  to  determine  fully  the  diag- 
nosis daring  the  life  of  the  patient.  It  is  not  probable  that  such  fissures 
could  ever  be  clearly  made  out  by  the  touch  alone,  where  the  skin  is  not 
broken,  since  the  pain,  swelling,  suppuration,  etc.,  are  only  characteristic 
of  inflammation  of  the  bone  or  of  its  coverings,  and  might  be  equally 
present  whether  a  fracture  existed  or  not.  In  those  rare  cases  only  in 
which  the  flesh  is  torn  off",  and  the  surface  of  the  bone  is  brought 
directly  under  the  observation  of  the  eye,  will  the  diagnosis  become 
certain. 

Treatment. — Fortunately,  an  error  in  judgment  in  this  matter  will 
not  materially,  if  at  all,  prejudice  the  interests  of  the  patient;  since, 
whatever  may  be  the  fact  in  other  respects,  if  the  bone,  or  its  perios- 
team,  or  its  medullary  tissue,  is  inflamed,  and  rest,  with  antiphlogistics, 
doe^  not  accomplish  its  speedy  resolution,  incisions  and  perforations 
become  inevitable  if  we  would  give  either  safety  or  relief  to  the  sufierer. 
Accordingly,  in  the  inflammation  and  suppuration  consequent  upon  these 
fractures,  we  have  seen  that  it  has  been  occasionally  found  necessary  to 
lay  open  the  soft  tissues  freely,  and  even  to  trephine  the  bone  at  one  or 
more  points. 

Fissures  in  Cartilage. — I  have  once  met  with  a  fissure  in  the  thyroid 
cartilage,  which  constitutes,  so  far  as  I  know,  the  only  example  upon 
record  of  a  fissure  in  cartilage.' 

>    Mal^ifrne,  op.  cit.,  p.  39,  et  seq.  *  Campaignac.  op.  cit.,  pp.  21.21. 

*  Boffklo  Med.  Journ.,  vol.  xiii.,  article  entitled  Fracture  of  the  Thyroid  Cartilac^e. 
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CHAPTER   IX. 

FRACTURES  OF  THE  NOSE. 
§  1.  Ossa  Nasi. 

Of  twenty-five  cases  of  fracture  of  the  ossa  nasi  only  fourteen  were 
seen  by  a  surgeon  in  time  to  afford  relief.  From  this  fact  we  learn  how 
frequently  the  nature  of  this  accident  is  overlooked  by  the  friends,  and 
even  by  the  surgeon,  and  the  necessity  of  always  instituting,  in  such 
cases,  careful  and  thorough  examinations.  In  some  cases,  where  sur- 
geons were  called  in  time,  and  a  deformity  remains,  it  is  not  improbable 
that  the  accident  was  not  recognized.  The  rapidity  with  which  swelling 
ensues  after  severe  blows  upon  the  nose,  concealing  at  once  the  bones, 
and  lifting  the  skin  even  above  its  natural  level,  explains  these  mistakes. 
The  nose,  also,  is  remarkably  sensitive,  and  the  patient  is  often  exceed- 
ingly reluctant  to  submit  to  a  thorough  examination.  It  ought,  however, 
not  to  be  forgotten  that  the  omission  on  the  part  of  the  surgeon  to  do  his 
duty  will  not  always  be  excused,  even  though  the  patient  himself  has 
protested  against  his  interference,  especially  where  an  organ  so  promi- 
nent, and  so  important  to  the  harmony  of  the  face,  is  the  subject  of  his 
neglect  or  mal-adjustment ;  since  the  most  trivial  deviation  from  its  orig- 
inal form  or  position,  even  to  the  extent  of  one  or  two  lines,  becomes  a 
serious  deformity. 

Causes. — When  the  ossa  nasi  are  struck  with  considerable  force,  from 
before  and  from  above,  a  transverse  fracture  occurs  usually  within  from 
three  to  six  lines  of  their  lower  and  free  margins,  and  the  fragments  are 
simply  displaced  backward ;  if  the  blow  is  received  partially  upon  one 
side,  they  are  displaced  more  or  less  laterally.  This  is  what  will  happen 
in  a  great  majority  of  cases,  as  I  have  proved  by  examinations  of  the 
noses  of  those  persons  who  have  been  the  subjects  of  this  accident,  and 
by  repeated  experiments  upon  the  recent  subject. 

A  more  considerable  force  will  break,  generally,  the  ossa  nasi  trans- 
versely, and  a  little  above  their  middle ;  while,  at  the  same  time,  the 
nasal  processes  of  the  superijor  maxillary  bones  may  suffer  slightly. 

With  neither  of  these  accidents  is  the  cribriform  plate  of  the  ethmoid 
likely  to  be  broken  or  disturbed.  Indeed,  in  numerous  experiments 
made  upon  the  recent  subject,  and  in  which  the  force  of  the  blow  was 
directed  backward  and  upward,  breaking  and  comminuting  the  nasal 
bones  above  and  below  their  middle,  with  also  the  nasal  processes  of  the 
superior  maxillary  bones,  and  the  septum  nasi,  the  cribriform  plate  of  the 
ethmoid  was,  without  an  exception,  uninjured.  The  exceeding  tenuity 
and  flexibility  of  the  septum  nasi  at  certain  points  prevents  effectually 
the  concussion  from  being  communicated  through  it  to  the  base  of  the 
brain.  If,  therefore,  after  these  accidents,  cerebral  symptoms  are  occa- 
sionally present,  as  I  have  myself  twice  seen,  they  must  be  due  rather 
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to  the  concussive  effects  of  the  blow  upon  the  very  summit  of  the  nasal 
bones,  where  they  rest  immediately  upon  the  nasal  spine  of  the  os  frontis, 
or  to  some  direct  impression  upon  the  skull  itself. 

The  amount  of  force  requisite  to  break  in  the  nasal  bones,  at  their 
upper  third,  is  very  great ;  no  less,  indeed,  than  is  requisite  to  fracture 
t:he  OS  frontis.  If  they  do  finally  yield  at  this  point,  then  no  doubt  the 
l>a^e  of  the  skull  must  yield  also.  A  force  sufficient  to  break  the  base  of 
the  skull  never  fails  to  comminute  and  detach  almost  completely  the 
septum  nasi.  Proceed  in  such  a  case  as  in  a  case  of  broken  skull ;  lay 
open  the  skin  freely,  and  with  appropriate  instruments  seek  to  elevate 
a^nd  remove,  if  necessary,  the  fragments.  In  such  accidents  our  services 
^«rill  be  of  no  value. 

Diagnosis. — Occasionally  the  bones  are  neither  broken  at  their  lower 
oriels  nor  through  their  central  diameters,  but  only  at  their  lateral,  ser- 
irated,  or  imbricated  margins.  This  is  rather  a  displacement,  or  disloca- 
tion, than  a  fracture.  It  is  more  likely  to  happen  in  childhood  than  in 
ttiiildle  or  old  age. 

'X^homas  Kelley,  aged  four  years,  was  kicked  by  a  horse.  Two  houra  afterward 
t^lae  nose  and  face  were  much  swollen,  and  the  fracture  was  overlooked.  One 
y^3.r  after  the  accident  both  nasal  bones  were  depressed  through  nearly  their 
'^•'l^ole  length,  especially  in  the  lower  halves.  The  right  nasal  process  was  also 
'^uch  depressed,  and  the  right  nostril  obstructed.  The  lachrymal  canals  upon 
^liis  side  were  closed. 


Sometimes  the  lower  ends  of  the  nasal  bones  are  bent  backward,  or 
^^^terally,  constituting  a  partial  fracture. 

A  lad.  aged  ten  years,  was  hit  by  one  of  his  mates  accidentally  with  his  elbow, 

^pon  the  left  side  of  his  nose.    The  lower  end  of  the  left  os  nasi  was  displaced 

J^terally  and  backward,  so  that  it  rested  under  the  lower  end  of  the  right  os  nasi. 

"^^ere  did  not  appear  to  be  any  fracture  beyond  that  which  was  inevitable  by  the 

^^ere  separation  of  its  serrated  margins  from  the  bone  adjoining.     The  angle 

formed  oy  the  bone  at  the  point  where  the  bending  had  occurred  was  smooth 

^nd  rounded,  and  not  abrupt  as  in  a  complete  fracture.    With  a  steel  instrument, 

^trodaced  into  the  left  nostril,  I  attempted  to  lift  the  bone  to  its  place.    The 

^^^enabrane  was  very  sensitive,  and  the  patient  very  restless  under  my  repeated 

^fforts.     I  pressed  upward  with  considerable  force,  and  succeeded  at  length  in 

bringing  the  bone  nearly  into  position. 

If  there  is  more  complete  displacement,  the  upper  ends  are  not  usually 
forced  backward,  but  rather  a  very  little  forward,  from  their  articulations 
^ith  the  os  frontis,  and  the  bones  then  swing,  as  it  were,  upon  the  lower 
^lids  of  the  nasal  spine,  as  upon  a  pivot.  In-  this  condition  they  are  very 
finnly  locked,  and  it  requires  considerable  force,  applied  under  their  lower 
extremities,  to  restore  them  to  place.  In  children,  also,  the  nasal  bones 
ttiay  be  spread  and  flattened,  the  lateral  margins  not  being  depressed  or 
^splaced,  but  only  the  mesial  line  or  arch  forced  back,*  so  as  to  press 
wide  the  processes  of  the  superior  maxilla ;  which  deformity  may  become 
P^nnanent. 

A  block  of  wood  fell  upon  a  child  three  weeks  old,  as  she  was  lying  in  the 
^fidle.  The  nature  of  tne  injury  was  not  understood  by  the  parent**,  and  no 
surgeon  was  called.  The  ossa  nasi  are  now,  twelve  years  after  the  accident, 
njwh  wider  than  is^natural,  and  depressed ;  the  nasal  processes  of  the  superior 
Duuilla  appearing  to  have  been  spread  asunder. 

7 
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Prognosis. — As  to  the  prognosis  in  these  fractures,  I  can  only  say  that 
either  owing  to  the  ignorance  and  carelessness  of  the  patients  themselves, 
who  neglect  to  call  a  surgeon  in  time,  or  to  the  diflSculty  of  diagnosis,  or 
to  the  greater  diflSculty  in  maintaining  an  adjustment  of  the  fragments,  it 
has  hitherto  happened  that,  after  the  fracture  of  the  ossa  nasi,  more  or 
less  deformity  has  usually  remained.  I  have  seen  but  a  few  which  could 
be  said  to  be  perfectly  restored. 

Benjamin  Bell  and  others  have  spoken  of  tedious  ulcers,  polypi,  necrosis,  fis- 
tula lachrymalis,  abscesses,  impedea  respiration,  and  impairment  of  the  sense  of 
smell  and  of  speech,  as  circumstances  apt  to  result  from  these  injuries,  and  it  is 
certain  that  such  consequences  have  occasionally  followed  ;  but  they  must  gen- 
erally be  regarded  as  accidents  due  to  the  state  of  the  general  system,  and  as 
having  no  connection  with  the  fracture,  except  as  this  injury  served  to  awaken 
certain  vicious  tendencies. 

Treatment. — The  fragments  are  generally  loose,  and  easily  pressed 
back  into  place  by  the  use  of  a  proper  instrument.  A  silver  female 
catheter  may  answer  well  enough  in  a  few  instances,  but  it  will  more 
often  fail.  The  diameter  of  the  meatus  at  the  point  where  the  instrument 
must  touch  in  order  to  make  eflfective  pressure  upon  the  ossa  nasi,  is  on 
the  average  not  more  than  two  lines ;  and  when  the  membrane  which 
lines  it  is  injured,  it  becomes  quickly  swollen,  and  reduces  the  breadth 
of  the  channel  to  a  line  or  less.  Under  these  circumstances,  any  instru- 
ment of  the  size  of  a  female  catheter  could  only  be  made  to  reach  and 
press  against  the  nasal  process  of  the  superior  maxilla,  which  is  too  firm 
and  unyielding  to  allow  it  to  pass  without  the  employment  of  unwarrant- 
able force.  In  this  way  it  happens  that  the  operator  is  occasionally 
surprised  to  find  how  much  resistance  is  opposed  to  his  efforts  to  lift  the 
bones,  and,  after  repeated  unsuccessful  attempts,  the  case  is  not  unfre- 
quently  given  over.  If,  however,  he  had  used  a  smaller  instrument,  he 
would  have  found  almost  no  resistance  whatever.  A  straight  steel 
director,  or  sound,  or  sometimes  even  a  much  smaller  instrument,  if  pos- 
sessing suflScient  firmness,  is  more  suitable  than  the  catheter.  For  the 
same  reason,  also,  one  ought  never  to  wrap  the  end  of  the  instrument 
with  a  piece  of  cotton  cloth,  as  some,  without  much  consideration,  have 
recommended.  The  facility  with  which  these  bones  may  be  replaced, 
when  a  proper  instrument  is  employed,  is  true  only  when  the  treatment 
is  adopted  immediately,  or  at  most  within  a  few  days  after  the  accident. 

Boyer,  Malgaigne,  and  others  have  noticed  the  fact  that  these  fractures  are 
repaired  with  great  rapidity.  Hippocrates  thought  the  union  was  generally 
complete  in  six  days;  and  in  a  case  of  my  own.  the  fragments  were  quite  firmly 
united  on  the  seventh  day.  Malgaigne  states  that  repair  is  effected  without  the 
interposition  of  provisional  callus,  but  '^ par  premiere  intention.^*  Among  the 
specimens  illustrating  fractures  of  the  ossa  nasi,  in  all  over  forty,  in  no  instance 
has  there  been  detected,  after  a  careful  examination,  the  slightest  trace  of  pro- 
visional callus. 

It  will  not  always  be  as  easy  to  retain  the  fragments  in  place,  as  it  is 
to  replace  them.  The  very  swelling  which  takes  place  so  promptly  under 
the  skin  tends  to  depress  the  fragments,  unsupported  as  they  are  by  any 
counter- force;  a  tendency  which,  possibly,  is  in  some  instances  increased 
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tiif^  on  tlie  part  of  the  patient  to  clear  liia  unstrils  by  snuffijug 
toil  ,;.      I  liave,  in  one  instance,  noticed  very  plainly  a  motion  in 

the  imguienis  when  such  efforts^  were  made.  To  renKnly  this,  none  of 
the  plans  suggested  possess  much  practical  value.  Few  [latients  will 
nMiae&t  to  the  introiluction  of  pledcjets  of  lint,  or  of  stuffed  bags,  or, 
mdee«i,  of  zinythiDg  else,  sufficiei»tlj  far  up  into  the  nostrils  to  answer 
any  useful  purpose.  The  membrane  is  too  sc^nsitive  and  too  intolemnt 
iif  irritants  to  enable  U8  to  liave  recourse  generally  to  such  metliodn* 
Tketi,  tfxi,  it  wouhl  recjuire,  on  the  part  of  the  surgeon,  more  than 
ordiuary  tact  to  accomphsh  m  nice  and  delicate  an  adjustment  of  the 
4ttp|Kirts  from  below  as  these  caj^ies  demand,  where  the  sligbtest  excess  of 
pffc^ure,  or  the  leiust  fault  in  the  position  of  the  compress,  must  defeat 
the  purpise  of  the  operator. 

If  the  attempt  is  made,  push  u-p  in  succession  a  number  of  small 
pliHlgetfl  of  sheet  lint,  smeared  witli  simple  cerate,  to  each  one  of  which 
ihere  has  been  attached  a  separate  string,  so  arranged  thai  tlieir  relative 
pofiition  may  be  recognized,  and  that  they  may  at  a  suitable  time  be 
nmoved  in  the  order  of  their  introduction. 

Tb©  employment  of  canulas,  as  rec(unmended  by  Boyer,  B.  Bell,  and 

allows  of  the  nostrils  being  stuped  without  interfering  materially 

tic  breathing;    a  provision,  however,  winch  is  <[uite  unnecessary 

with  II  mnjority  of  persons,  so  long  as  there  exists  no  impediment  to  the 

^'-'  admission  of  air  ttirough  the  fauces. 


Q^ 


Mo^ii' B  dre!i8iug. 


Mtli  nicely  adjusted  compresses  of  soft  cotton  or  lint,  and  secured 

lite  outftide  of  the  nose  with  delicate  strips  of  atlhesive  plaster  or 

raUtr».  we  shall  be  better  able  to  prevent  the  fmgments  from  becoming 

It  ward  than  by  mouhls  of  wax,  of  lead,  or  of  gutta-percha, 

1 1  it  is  impossible  to  see  lioiu  hour  to  hour  what  is  transpiring. 
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Supporting  the  fragments  with  a  nickel-plated  or  gilded  needle,  which 
is  made  to  transfix  the  nose  at  a  point  just  below  the  fragments,  was  first 
suggested  by  Dr.  Lewis  D.  Mason,  of  Brooklyn,  in  1880.^  The  pin  is 
removed  on  the  eighth  or  tenth  day,  or  as  soon  as  the  fragments  are 
sufliciently  united  not  to  require  support.  A  narrow  strip  of  rubber 
bandage  is  to  embrace  the  ridge  of  the  nose. 

§  2.  Fractures  and  Displacements  of  the  Septum  Narium. 

Fractures  or  displacements  of  the  septum  narium  must  occur  to  some 
extent  in  all  fractures  of  the  ossa  nasi  accompanied  with  depression ;  but 
they  are  also  occasionally  met  with  as  the  results  of  a  blow  upon  the  nose 
which  has  been  insufficient  to  break  the  bones,  and  in  which  only  the 
cartilaginous  portion  of  the  nose  has  been  bent  inward  upon  the  septum. 
In  four  of  my  eight  of  these  simple,  uncomplicated  accidents,  no  surgeon 
was  employed,  or  surgical  treatment  of  any  kind  adopted,  and  it  is  quite 
probable  that  only  in  a  small  proportion  of  all  the  cases  was  the  nature 
of  the  accident  recognized.  Such,  at  least,  has  been  generally  the  state- 
ment of  the  patients  themselves.  The  same  causes  will  explain  this 
which  have  been  invoked  to  explain  similar  oversights  in  cases  of  broken 
ossa  nasi.  An  additional  reason  that  it  may  be  overlooked  is  the  fre- 
quency of  lateral  distortions  or  deviations  in  the  natural  development  of 
this  septum. 

The  cartilaginous  portion  of  the  septum  is  most  frequently  displaced 
by  violence,  usually  at  the  point  of  its  articulation  with  the  bony  septum. 
Next  in  frequency,  the  perpendicular  nasal  plate  is  broken,  especially 
where  it  approaches  the  vomer.  We  omit  those  cases  where  the  nasal 
bones  themselves  are  broken  down,  in  most  or  all  of  which  the  perpen- 
dicular plate  is  more  or  less  fractujred  and  displaced.  We  do  not  know 
how  often  the  vomer  is  broken,  since  it  is  beyond  our  observation,  except 
in  autopsies.  It  is  probable  that  the  force  of  the  concussion  rarely 
reaches  it,  the  cartilage  or  the  perpendicular  plate  giving  way  first  and 
easily. 

Where  the  deviation  is  only  lateral,  the  results  are  less  serious,  yet 
sufficiently  so,  in  a  few  instances,  to  demand  our  attention.  Lateral 
obliquity  of  the  lower  portion  of  the  nose  follows  generally,  but  not 
uniformly,  a  lateral  displacement  of  the  cartilage;  and  when  it  does 
exist,  it  is  not  always  proportioned  to  the  amount  of  displacement  exist- 
ing in  the  septum,  so  that  the  septum  is  then  made  to  project  obliquely 
across  the  nasal  passage,  causing  often  a  serious  obstruction  and  per- 
manent inconvenience.     It  may  occasion  a  chronic  catarrh. 

A  lad,  aged  fifteen,  was  struck  violently  on  the  nose,  which  became  immedi- 
ately much  swollen,  but  no  surgeon  was  called.  Eight  years  after  I  found  the 
septum  displaced  laterally,  and  to  the  left  side,  producing  also  a  slight  lateral 
inclination  of  the  end  of  the  nose.  He  was  unable  to  breathe  freely  through 
the  left  nostril,  and  from  the  same  side  a  catarrhal  discharge  had  continued 
from  the  time  of  the  accident. 

^  Mason,  Annals  of  the  Anatomical  and  Surgical  S(KMety  of 'Brooklyn,  March,  1880. 
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^    "  -ion  of  the  curtila<re  fbniiing  a  portion  of  the  rUl^e  of  the 

li»-  '"^^sarilv  aecouipaiHed  with  u  corresponflin^  doirree  of  lutera) 

iiis|iiaoeinent.  with  or  without  fmcture,  of  its  perpendicular  portion,  and 

prooaoes^  therefore,  not   only   great   deformity^  sometimes  a  complete 

ihtteoing  of  the  end  of  the  nose,  but,  also,  in  some  instances,  complete 

«(i**iniclion  of  the  nostrils, 

\Vf  may  conclude,  therefore,  that  fractures  and  displaceraents  of  the 

tiariuu)  are  generally  followed  by  permanent  deformity,  and  occa- 

IV  with  still  more  serious  result,^:   and  hence  we  suggest  that  there 

tfbiHild  be  a  careful  examination  in  recent  injuries,  with  a  view  to  the 

ertaitimeni  of  its  lesions. 

f  Treatment. — The  treatment  is  not  reliable.    It  is  doubtful  if  a  partition 

«>  thin  and  uns«jip<»rteil  can  be  well  adjusted  and  supporttKl  by  artificial 

meftiiH.     A  rational  tnt^'thod  wouhl  be  to  plug  carefully  and  etjually  each 

nostril  with  pledgets  of  lint,  and  cover  tlie  outside  of  the  nose  completely 

with  a  nicely  moulded  guttn-percha  s^plint  or  case ;  this  ought  to  be  made  to 

prew  snugly  upon  the  sides,  and  should  remain  for  several  weeks,  or  until 

is  completed.     The  papier  tutwhS  of  Uzondi,  employed  by  him 

of  broken  i>ssa  nasi,  would  be  equally  applicable  here ;  but  the 

i,  as  being  more  plastic,  and  hardening  more  quickly,  ought 

,      '^rrcd. 

TiH^  remedy  of  defonuities  of  the  nose  at  a  later  period  belongs  to 

llie   drjjurtment   of  anaplastic   surgery,  and   the  modes  of  procedure 

he  varied  accord inii  to  the  circumstances  of  the  case.      The  fol- 


tffwmg, exam  pie  will  serve  as  an  illustration  ; 

A  youog^  ruan   fell   from  a  two-ntory  window,  i^triking   upon   his   face.     A 

ranr«^on  was  called,  but  he  did  ncit  diHcover  the  nature  of  the  injury  to  tlie 

ear  after  the  accitlent  the  cartila^nniais  portion  of  the  septum  was 

I  just  at  the  ends  of  the  nasal  bones^  and  foreed  backward  about 

ii-rr   iinr?   prriducin^  a  sitriking  ckpre.Hsioti  at  this  jjoint  of  the  ridge  of  the  none, 

whibt  at  the  isauje  tmie  the  end  of  the  nose  was  thrown  up.     I  iu  trod  need  a 

mmrr''^----   -''--^^paint^d  bistoury  tlirou^h  the  skin  of  the  no?>e  on  the  right  aide, 

mod  '^  edge  upon  the  ridge  at  the  junction  of  the  cartilage  with  the  os^a 

»**  ourtilaginouii  septuai  directly  backward  about  three  lines;  tlien, 

nui*  idual  curve,  I  cut  downward  about  eight  lijies  toward  the  end  «f 

tlir  1  he   intercepted   portion   of  cartilage   c<Hild   now  be  easily  lifted 

uritii  A  I'Ttibe,  and  the  line  of  the  rid^e  of  the  nose  completely  restored.     It  was 

ml  oi>ct?  appiireut,  also,  that  lining  the  cartilage  woukl  depress  the  tip  of  the 

Do«4»  «nd  restore  its  nvmniefry* 

To  fi-tain  the  cartilage  in  place,  I  constructed  a  g^utta-percha  splint  of  the 
IcngUi  Ami  shape  of  the  nose,  but  so  tVirmed  along  iun  nuddle  a^that  it  would  %\<A 
Ufnni  the  cartilage  which  1  had  lifted ^  resting  well  upon  the  oasa  nmi,  but 
J  the  ridge  froai  the  lower  ends  of  the>^e  boncK  to  the  tip  of  the  noae, 
A'T  point  it  again  received  support.     I  now  passed  a  needle,  armed 
K  Li  -  7  ^?ire,  through  the  upper  end  of  the  uplifted  cartilage*  tranafixing, 

ol   cKir-  in  on  both  sides  of  the  nose,  and  this  I  tied  tirndy  over  the 

pliju.  i  .HT  a-  ^-ruipliflhed  the  importaat  object  of  pressing  backward  and  down- 
wmr^  tht*  tip  of  tlie  nose,  and  thus  tilting  up  the  upper  part  of  the  ridge  and 
•epiusk,  and  of  more  etFectually  securing  the  cartilage  in  place  by  lifting  it 
dtr^tiJy  with  the  ligature.  Oit  the  second  clay  the  ligature  waa  removed,  but  the 
t|dtiit  Wiifci  cominn^  two  weeks,  during  most  of  which  lime  a  band  was  kept 
dniwo  Acroffi  the  lower  end  of  the  splint,  and  tied  behind  the  neck.  Tojirevent 
ihr  cmitilag^e  from  falling  back  when  cicatrization  occurred,  I  pre8fte<l  the  sides 
#•£  ibe  efiltDt  firmly  toward  each  other,  ju»t  below  the  incision,  so  aa  to  torce  as 
flUMzIl  as  po«iible  the  walls  of  the  nares  into  the  fissure  of  the  aeptum,  made  by 
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lifting  it  up.    The  result  is  a  complete  and  perfect  restoration  of  the  nose  to  its 
original  form. 

To  rectify  an  old  displacement  of  the  septum,  Dr.  James  Bolton,  of 
Va.,  makes  a  stellate  incision  of  the  septum  in  such  a  manner  as  to  form 
of  it  about  eight  triangles  with  their  apices  converging  to  a  common 
centre.  He  then  seizes  each  triangle  separately  with  a  pair  of  forceps, 
and  breaks  it  at  its  base  without  detaching  it.  Having  thus  comminuted 
the  septum,  he  is  able  to  restore  it  to  position  and  retain  it  until  consoli- 
dation is  effected.* 


CHAPTEK  X. 

FRACTURES  OF  THE  MALAR  BONE. 

A  SIMPLE  fracture  of  the  malar  bone — that  is,  a  fracture  unconnected 
with  a  fracture  of  other  bones  of  the  face — probably  sometimes  occurs,  but 
not  being"  accompanied  with  much  displacement,  it  is  overlooked.  I  have 
myself  seen  a  fracture  of  the  upper  margin,  or  of  that  portion  which  con- 
stitutes a  part  of  the  orbital  border,  in  two  or  three  instances,  while  I 
was  unable  to  detect  any  other  fracture  among  the  bones  of  the  face ;  but 
it  is  by  no  means  certain  that  other  fractures  did  not  exist,  perhaps  in 
some  of  the  bones  which  form  the  socket,  or  in  the  superior  maxilla,  as 
mere  fissures,  or  as  fractures  with  only  slight  displacement.  The  promi- 
nence of  the  malar  bone,  and  especially  the  sharpness  of  its  orbital  mar- 
gin, would  enable  the  surgeon  to  detect  easily  the  smallest  displacement, 
or  even  a  fissure,  whilst  a  much  more  extensive  displacement  elsewhere 
would  escape  detection. 

The  two  upper  maxillary  bones  form,  as  they  are  placed  opposite  to 
each  other,  an  irregular  arch,  one  end  of  which  rests  upon  its  fellow,  at 
the  intermaxillary  suture,  and  the  other  end  rests  upon  the  nasal  and 
frontal  bones ;  whilst  over  the  centre  of  the  arch  is  situated  the  malar 
bone.  The  force  of  a  side  blow  upon  the  malar  bone  will  expend  itself, 
therefore,  chiefly  upon  the  base  of  the  maxillary  apophysis,  as  being  in 
the  line  of  the  direction  of  the  force.  The  force  continuing  to  act  after 
the  apophysis  is  broken,  the  portion  of  the  superior  maxilla  above  the 
floor  of  the  nares  will  fall  inward  toward  the  septum,  while  the  portion 
below  will  tilt  outward,  and  open  the  intermaxillary  suture  along  the 
roof  of  the  mouth.  This  suture  will  also  open  more  widely  in  front  than 
behind,  owing  to  the  greater  depth  of  the  suture  in  front. 

These  observations  I  have  verified  by  several  experiments  made  with  a  hammer 
upon  a  clean  skull  as  follows :  A  fracture  of  the  superior  maxilla  occurred  in 
every  instance,  and  twice  when  the  malar  bone  was  not  broken  ;  in  each  of  the 
last  two  cases  the  antrum  alone  was  broken,  and  the  depression  of  the  malar 
bone  was  scarcely  noticeable.  In  the  second  of  these  cases,  the  fracture  extended 
also  through  the  dental  arcade.     In  three  cases  the  nasal  apophysis  was  broken 

I  Bolton,  Richmond  Med.  Journ.,  April,  1868,  p.  241. 
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r.eir  the  base,  and  in  one  case  at  two  points.  One  of  the  three  fractures  of  the 
r.i!«l  apophysiis  was  accompanied  with  a  diastasis  of  the  superior  maxilla  through 
it*  intermaxillary  suture.  The  malar  bone  has  been  broken  twice  by  the  first 
Kow,  and  always  when  the  blow  has  been  repeated.  The  orbital  margin  and 
••rbital  plate  have  been  fissured  twice,  the  outer  portion  of  the  orbital  plate  being 
pushed  a  little  into  the  socket.  Once  this  plate  has  been  pushed  downward. 
The  zygoma  has  been  broken  three  times,  and  always  transversely  a  little  beyond 
ite  centre,  or  where  the  bone  is  the  most  slender  and  most  convex.  The  ethmoid 
his  been  broken  three  times,  and  always  longitudinally  through  the  orbital  plate. 
The  sphenoid  has  been  broken  once,  at  the  base  of  the  skull  by  the  second  blow. 
In  the  last  experiment,  the  skull  was  also  found  broken  at  its  base,  through  the 
l«aer  wings  of  Ingrassias;  the  force  of  the  blow  having  been  conveyed,  appar- 
ently, along  the  orbital  plate  of  the  superior  maxilla  and  os  planum.  This  is  the 
only  example  from  four  experiments  in  which  the  fracture  extended  through 
the  dental  arcade,  and  it  was  the  result  of  the  first  blow.  The  fracture  of  the 
baee  of  the  skull  by  the  second  blow  indicates  the  possibility  of  producing  a 
UxmX  lesion  of  the  brain  or  of  its  bloodvessels  by  a  blow  upon  the  malar  bone. 

Prognosis. — The  malar  bone  may  be  depressed,  as  we  have  seen,  to 
the  extent  of  two  or  three  lines,  without  being  broken.  This  accident 
will  be  more  properly  considered  under  fractures  of  the  upper  maxilla. 
A  fracture  of  the  malar  bone  implies,  therefore,  generally,  that  great 
force  has  been  applied,  and  that  other  fractures  exist  as  complications. 
This  may  not  be  true,  however,  when  only  the  orbital  margin  of  the 
socket  is  broken.  If  the  orbital  plate  is  broken,  and  a  portion  of  it  is 
poshed  into  the  socket,  it  may  occasion  a  slight  protrusion  of  the  ball,  as 
in  two  cases  related  by  Dr.  Neill  as  fractures  of  the  upper  maxilla,  and 
as  has  been  noticed  in  the  experiments  already  referred  to.  This  pro- 
trusion of  the  eyeball  will  probably  continue,  in  some  degree,  as  long  as 
the  bones  remain  displaced.  It  is  quite  probable,  however,  that  in  some 
cases,  after  severe  injuries  of  the  face,  a  moderate  protrusion  of  the  eye- 
ball is  due  entirely  to  extravasation  of  blood  in  the  socket ;  a  circumstance 
which  would  be  likely  to  follow  a  fracture  of  the  bones  of  the  socket,  and 
to  increase  temporarily  the  protrusion  of  the  eye.  If  the  body  of  the 
bone  is  broken  entirely  through,  and  coma  supervenes  upon  the  accident, 
there  is  some  reason  to  fear  that  the  skull  is  fractured  at  its  base,  and 
the  prognosis  must  be  grave. 

Treatment. — It  would  not  appear  diflBcult  to  restore  these  bones  to 
place  upon  the  naked  skull  after  an  accident,  but,  in  fact,  I  have  found 
the  restoration  impossible.  It  could  not  be  accomplished  by  an  instru- 
ment within  the  nose  pressing  outward,  nor  by  pressing  inward  upon 
the  teeth  and  alveoli ;  not,  certainly,  without  very  great  and  unwarrant- 
able force.  The  diflSculty  consisted  simply  in  the  antagonism  of  the 
serrated  margins  of  the  intermaxillary  suture,  which,  projecting  one  or 
TWO  lines  on  each  side,  could  not  be  made  to  interlock  again,  but  were 
firmly  braced  against  each  other.  If  there  is  only  a  fissure  of  the  orbital 
margin,  it  will  not  require  attention ;  but  if  the  fissure  extends  through 
the  orbital  plate,  and  at  the  same  time  the  anterior  and  inferior  margin 
of  the  bone  is  depressed,  in  consequence  of  which  the  orbital  plate  is 
tilted  upward  and  made  to  push  forw^ard  the  eyeball,  the  propriety  of 
SQrgical  interference  may  be  considered.  If  this  protrusion  is  consider- 
able, and  evidently  due  to  the  displaced  bone,  an  attempt  should  be  made 
to  hft  the  body  of  the  malar  bone,  and  thus  to  restore  to  position  its 
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orbital  plate.  The  method  of  accomplishing  this  will  be  described  par- 
ticularly when  speaking  of  fractures  of  the  superior  maxilla  with  de- 
pression of  the  malar  bones. 


CHAPTEK  XL 

FRACTURES  OF  THE  UPPER  MAXILLARY  BONES. 

These  fractures  assume  so  great  a  variety  in  respect  to  form,  situation, 
and  complications,  that  it  is  impossible  to  speak  of  them  systematically, 
or  to  establish  other  than  general  rules  as  to  prognosis  and  treatment. 
They  may  be  broken,  or  loosened  from  each  other  or  from  the  other 
bones  with  which  they  are  articulated,  with  or  without  any  further  frac- 
ture ;  the  nasal  processes  may  be  broken,  generally  with  a  fracture  of 
the  nasal  bones  also ;  the  malar  bones  may  be  forced  in,  carrying  with 
them  a  portion  of  the  outer  wall  of  the  antrum ;  the  alveoli  may  be 
broken  and  more  or  less  completely  detached ;  either  of  these  several 
fractures  may  be  complicated  with  fractures  of  the  other  bones  of  the 
face,  or  of  the  base  of  the  skull  even. 

Prognosis. — Malgaigne  remarks :  **  In  all  complicated  fractures  of  the 
upper  jaw,  there  is  one  principle  which  surgeons  cannot  too  much  study, 
namely,  that  all  fragments,  however  slightly  adherent  they  may  be,  ought 
to  be  most  carefully  preserved,  and  they  will  be  found  to  unite  with 
wonderful  ease.  This  remark  had  already  been  made  by  Saviard.  Larrey 
insists  strongly  upon  it,  and  we  have  seen  that  M.  Baudens,  so  great  an 
advocate  for  the  removal  of  loose  fragments,  has  declared  for  these  frag- 
ments a  special  exemption."*  Malgaigne  has  here  especial  reference  to 
fractures  of  the  dental  arcade,  and  to  fractures  implicating  the  alveoli, 
and  extending  more  or  less  into  the  body  of  the  bone. 

Exceptions  have,  however,  occurred  in  my  own  practice,  the  fragments  be- 
coming loosened  and  completely  detached  after  the  lapse  of  several  weeks.  In 
the  case  related  by  Miller,  the  whole  floor  of  the  antrum  having  been  broken 
ofl*,  in  an  unskilful  attempt  to  extract  the  second  right  upper  molar,  it  was  found 
impossible  to  make  it  unite,  and  it  was  subsequently  removed.^  Such  unfor- 
tunate results  certainly  may  sometimes  be  reasonably  anticipated.  Yet  they 
occur  so  seldom  as  to  justify  the  opinions  and  practice  advocated  by  Malgaigne. 

Our  experience  during  the  War  of  the  Rebellion  in  this  country  con- 
firms most  of  the  observations  heretofore  made  in  relation  to  these  frac- 
tures. Owing  to  the  extreme  vascularity  of  the  bones  composing  the 
upper  jaw.  the  fragments  have  been  found  to  unite,  after  the  most  severe 
gunshot  injuries,  with  surprising  rapidity  :  the  amount  of  necrosis  and 
caries  being  usually  inconsiderable,  compared  with  the  amount  of  com- 
minution. The  same  anatomical  circumstance,  namely,  the  vascularity, 
has  rendered  these  accidents  peculiarly  liable  to  troublesome  hemorrhages, 
both  primary  and  secondary. 

^  Oj).  cit.,  vol.  i.  p.  .'576,  Paris  ed.  *  Miller,  News  Letter,  April,  1854. 
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ftv  Surgeon '(renernl  refjorts  tliat  of  41 G7  wounds  of  the  face,  tran- 
iKfiWd  from  the  report;*  from  the  hegiTitiiiig  of  the  war  to  October,  1804, 
MwTv  weff  157*^  fractures  of  the  facial  bones,  and  of  tliese  HUl  recovered, 
Il*'T  died — the  terminations*  are  still  to  be  ascertained  in  581  caiies.  He 
[fiirthcT  remarks  that  secondary  hemorrhage  has  been  the  principal  source 
iUlity  in  these  cases,  an  J  that  frequent  recourse  has  been  had  to 
lion  of  the  carotids  with  the  rei^ult  of  postponing  for  a  time  the  fatal 
'  rrtntJ 

Treatment. — Wljen   the  harmonieji  of  the  upper  maxillary  bones  are 
only  slightly  disturbed,  nothing  but  a  retentive  treatment  is  necessary. 

A  man  wis  thrown  backward  from  a  loaded  cart,  one  wheel  uf  the  €Jirt  passing 
ottt  hia  fn**e.  The  right  malar  bone  wa^  l^rnkeu  and  forced  down  upon  the 
tatrum  nbuut  three  lines.  Eioth  sU]*erior  aiaxilhewere  loosened  from  their  artie- 
alatiorJH,  and  could  be  moved  laterally,  the  motion  producing  a  slight  grating 
•ijuod«  The  same  motion  and  grating:  oecurred  whenever  he  attempted  to  swal- 
low. Xo  effort  waj»aiade  to  elevate  the  malar  bones,  the  amount  of  uirtplacement 
WJng  very  incnngiderable,  and  never  sufficient  to  be  oliserved  by  the  eye.  Cool 
JuUunj*  were  applied  constantly  to  the  face,  and  the  patient  wan  sustained  by  a 
1  diet.  On  the  ninth  day  all  mc)tionH  of  the  fragment*  had  ceased,  and  on 
irtoty*(ieveQth  day  tlie  patient  was  coaipletely  recovered,  with  only  the 
iioQ  of  the  matar  bone  remaiDing. 

i  a  case  in  which  the  superior  maxillary  boue^  had  been  more  coui- 
I  )tletelv  toni  from  their  connections,  complicated  with  other  severe  inju- 

nr^,  I  found  it  necessar>^  to  i^upport 

iW  fnigoieni^  by  closing  the  lower  jaw  F^*'*  •'*'*' 

fttpoii  the  upper  and  by  suitable  ban- 


^^•^nn mends,  where  the  bones  are 
Jy  j*e  pa  rated  an<l  dispbiced, 
made  of  nteeh  and  suitably 
Ibich  i.H  tn  be  applied  aj^^ainst  the 
md  buckled  under  the  oecijiut. 
T^lfin  wbieh  apparel,  in  front,  descend  a 
^Je  of  «leel  plates,  whieh,  having  ar- 
the  free  border  of  the  ujjper  lip, 
Bcctrd   upon    theroselve*,    and    are 
lo  support  upon   their   extremities 
^iil?er  j^titter^,  intended  for  tlie  recep- 
^f  not  only  the  displaced  teeth  and 
ii\  but   also   those  teeth    which    are 
tTodres  has  employed  a  similar  ap- 
B*.  only  that  he  has*  substituted  gutta- 
-  ^v.  ,  <i[ ver  ^utten^  of  Graefe.^    In 
rhe  apparatus  w^as  made  to 
,  ..  ,  aUo,  intended  t/>  make  lat- 
iure  over  the  displaced  fragments. 
t  cases^  njay  now  and  then  occur  in 
Apparatua  would  9«rve  a  useful 


GofTre^'fi  miHtifitviLioQ  QfOrsefe'A 
upi^iitnitus. 


In  moot  cases  two  interdental  splints  of  gittta-percha,  placed  one  on 
tsthrr  siJe,  leaving  an  open  interval  in  front  for  the  purpose  of  conveying 


»  CimtUr  Xfv.  <*,  IS«15.  »  Tfttit^  dm  FriiC..  ete..  par  L.  F.  MjilgAtK»»*'*  P-  'i"'*- 
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foo<l  to  the  stoTnacli,  will  accomplish  every  indication,  anJ  in  a  manner 
much  more  comfortable  to  the  patient,  and  more  satisfiictorj  to  the  sur- 
geut*,  ihtm  any  ibnn  of  median icul  ap])anitns*  A  pad  or  e«m^p»res8  upon 
the  side  of  the  fnee,  snpj^orted  hy  a  roller,  is  better  than  the  pad  attached 
to  one  side  of  GoflVes's  apparatus,  as  a  mean^?  of  lateral  support. 

Wiseman,  having  heea  summoned  to  a  child  with  his  whole  upper  jaw  forced 
in  by  the  kitk  of  a  horse  "  beating  the  ethmoide^*  quite  in  from  the  os  cribri* 
forme/'  and  forcing  the  palate  bone  against  the  back  of  the  idiarnyx,  found 
great  ditfi€iilty  in  8eenrin|r  a  peroiiment  readjustment.  At  first  he  attempted  to 
intrnduee  hia  finger  back  of  the  bone;  but,  failing  in  this,  he  lient  an  instru- 
ment into  the  form  of  fl  hook,  and,  piisaing  it  between  the  hone  and  the  pharynx, 
he  easily  replaeed  ihe  fragments.  But,  on  reuim^ing  the  instrumetit,  they  were 
again  di?4placed.  Inimediateiy  he  had  coiiHtrueted  an  iufstrument  by  which  the 
bones  could  he  not  only  easily  reduced,  but  ako  retained  in  place,  extension 
being  made  by  the  hand.s  of  the  child,  his  mother,  and  others,  alternately.  In 
this  way  the  reiinion  was  fin  ally  effected,  and  "the  face  re^^tored  to  a  good  shape^ 
better  than  eould  have  been  hoped  for."^ 

Harris,  of  New  York,  mentiona  a  case  in  which  a  child,  two  years  old,  having 
fallen  from  a  hei^jht,  was  found  to  have  a  diastani*  of  both  the  superior  maxil- 
lary' and  palate  hones;  the  separation  bciog  sufficient  to  admit  the  little  finger* 
and  extending  from  between  the  alveoli  which  supported  ihe  central  incisor*,  to 
the  soft  palate.  It  is  not  stated  that  etforta  were  made  to  re<luce  the  bone^  ;  six 
weeks  ni\er  the  injury  was  received  they  were  still  open,  and  it  was  proposed  to 
close  the  spHce  by  a  plastic  operation  as  soon  aa  the  condition  of  the  patient  would 
warrai  1 1  su  e  h  a  p  r*  tee  dure.* 

In  thi.H  examide,  as  in  my  experiments  in  fracture  of  the  malar  bone,  it  wa.«^ 
probably  found  impossibJe  to  adjust  the  bones  and  close  the  inter-maxillant' 
suture,  and  for  the  aatne  reasons. 

If,  in  consequence  of  a  blow  received  upon  the  os.«ia  nasi,  the  nasal 
proeeBses  of  the  superior  maxilla  are  broken  down,  they  may  be  lifted 
and  adjusted  in  the  same  manner  as  the  ossa  nasi. 

I  have  a  specimen,  in  which  the  nasal  bone^  being  driven  in  by  the  kick  of  a 
horse,  the  nasal  process  upon  the  h^ft  aide  is  broken  offjust  above  the  root  of  the  ^ 
cuspid  t*>oth,  and  its  upper  end  inclinetl  inward  tojvard  the  nasal  passage  and 
hackward,  until  it  h  completely  l>nried.     In  this  situation  it  ban  becouie  Armly 
united  to  the  bony  and  soft  tissues  into  which  it  was  brought  in  contact. 

The  following  example  will  illuslrate  some  of  the  complications  and  diflicuU 
ties  connected  with  a  depression  of  the  malar  bone,  and  consequent  fracture  of 
the  antrum  maxitlare: 

M-  P,,  aged  iibout  thirty  four  years,  was  thrown  from  a  height,  striking  upon 
his  face,  forcing  the  right  malar  bone  down  upon  the  antrum  of  the  superior 
maxilla.  The  deformity  produced  by  tlie  sinking  of  the  malar  hone  wiis  very 
striking.  We  found  some  o\'  the  teeth  upon  the  side  of  the  fracture  loose,  and 
we  determined  to  extract  them,  and  press  up  the  bone  with  an  instrument  intro- 
duced through  the  empty  sockets.  The  first  attempt  to  extract  a  molar  tooth* 
however,  brought  down  several  teeth,  and  the  whole  tloor  of  the  antrum.  The 
ietachment  of  this  fragment  was  also  now  so  complete  that  we  believed  it  neces- 
_  ary  to  remove  it  entirely,  a  labor  which  was  accomplished  with  infinite  diffi- 
culty, and  with  no  little  hazard  to  the  patient,  its  dissection  had  to  be  extended 
very  far  back  into  the  throat,  and  in  the  end  it  was  not  etfected  without  bring- 
ing out,  attached  to  the  fragment  of  maxillary  bone,  a  considerable  portion  of 
the  pyramidal  procej^s  of  the  o*^  palati.  The  time  occupied  in  this  operation 
was  at  least  one  hour,  during  which  we  were  every  moment  in  the  most  painful 
apprehensions,  lest  we  Hliould  reach  and  wound  the  internal  carotid,  which  lay 

*  Chinifgicml  Treatise*,  bj'  Richorti  Wisemna,  17^4,  p.  443. 
»  New  York  Journ.  Med.,  vol.  jciii*,  2d  ger.,  p.  214. 
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in  such  close  juxtaposition  to  the  knife  that  we  could  distinctly  feel  its  pulsation. 
After  its  removal  the  hemorrhage  was  for  an  hour  or  more  quite  profuse,  and 
could  only  be  restrained  by  sponge  compresses  pressed  firmly  back  into  the  mouth 
and  antrum.  When  the  hemorrhage  was  sufficiently  controlled,  we  proceeded 
to  examine  the  antrum,  the  floor  of  which  being  removed  entire,  permittted  the 
finger  to  enter  freely.  The  restoration  of  the  malar  bone  was  now  accomplished 
without  much  difficulty,  and  with  only  moderate  force.  Two  years  after  the 
accident  the  face  presented,  externally,  no  traces  of  the  original  injury.  The 
malar  bone  seemed  to  be  as  prominent  as  upon  the  opposite  side,  and  there  was 
no  perceptible  falling  in  where  the  teeth  and  alveoli  were  removed.  During 
several  months  after  the  removal  of  the  bone,  the  antrum  continued  to  discharge 
pus,  but  at  length  a  semi-cartilaginous  structure  closed  in  the  cavity  below, 
entirely  reconstructing  its  floor,  and  the  discharge  ceased.  Since  then  he  has 
experienced  no  further  inconvenience. 

In  many  instances  no  diflSculty  will  be  experienced  in  resorting  to  the 
usual  method.  The  recent  loss  of  one  or  more  teeth  opposite  the  floor  of 
the  broken  antrum,  or  the  complete  displacement  of  a  tooth  by  the  acci- 
dent itself,  will  give  an  opportunity  for  the  perforation  of  the  antrum 
through  the  open  socket,  and  for  the  introduction  of  a  suitable  instrument 
for  lifting  the  depressed  bone. 

Unless,  however,  the  opening  is  quite  large,  the  instrument  employed  must 
b«  so  small,  such  as  a  straight  steel  sound  or  a  female  catheter,  as  to  expose 
the  parts  against  which  its  end  is  made  to  press,  to  some  risk  of  being  broken 
Md  penetrated.  It  is  even  possible  in  its  way  to  penetrate  the  socket  of  the  eye, 
and  thus  inflict  serious  injury  upon  the  eye  itself.  Yet,  with  some  care,  such 
accidents  may  be  avoided,  and  it  is  probable  that  in  the  cases  supposed,  where 
the  sockets  of  the  teeth  opposite  the  base  of  the  antrum  are  open,  this  method 
^ill  continue  to  have  the  preference. 

But  if  the  teeth  remain  firm  in  their  places,  or  if  they  have  been 
removed,  and  the  sockets  are  filled  up,  and  we  wish  to  enter  the  antrum 
«t  its  base,  we  must  either  drill  through  its  anterior  wall  above  the  roots 
of  the  teeth,  or  we  must  proceed  to  extract  a  tooth.  The  first  method 
gives  an  inconvenient  opening,  and  one  through  which  it  will  be  neces- 
Mry  to  use  a  curved  instrument ;  but  yet  it  is  a  method  far  less  objec- 
tionable than  the  extraction  of  a  tooth  which  is  firm,  or  which  is  even 
tolerably  firm,  in  its  socket,  and  which  may  require  the  forceps  for  its 
removal, 

The  objections  to  this  latter  procedure  were  suggested  by  the  tedious  and 
P«inful  operation  already  detail^.  The  first  attempt  to  extract  a  tooth  brought 
<Jownthe  whole  floor  of  the  antrum,  with  all  its  corresponding  teeth,  and  the 
pyramidal  process  of  the  palate  bone.  The  tooth  was  already  loose,  and  we 
thought  it  might  easily  be  taken  out ;  but  it  had  not  occurred  to  us  that  it  was 
loosened  by  the  comminuted  condition  of  the  walls  of  the  antrum,  and  of  the 
dental  arcade.  The  experiments  made  upon  the  dead  subject  would  seem  to 
"how  that  this  fracture  and  comminution  of  the  alveoli  is  not  a  very  frequent 
wsultof  a  fracture  of  the  antrum  produced  by  a  blow  upon  the  malar  bone;  yet 
>^  may  happen,  and  whenever  it  does,  the  attempt  to  extract  a  tooth  must  always 
^poie  the  patient  to  the  same  hazards.  Certainly  it  is  no  trifling  matter  to  pull 
*^ay  all  of  a  man's  upper  teeth  upon  one  side,  and  to  open  freely  into  a  broad 
^▼ity  which  might  never  close  again,  and  which,  in  this  event,  must  always 
wrveas  a  place  of  lodgment  for  particles  of  food,  and  for  foul  secretions,  to  say 
Jiothing  of  the  external  deformity  which  it  is  likely  to  produce,  and  of  the 
^verity  and  even  danger  of  the  operation. 
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The  following  procedures,  the  value  of  which  I  have  been  able  to 
determine  by  experiment  upon  the  living  subject  in  two  or  three  cases, 
and  which  1  have  carefully  and  frequently  tested  upon  the  cadaver,  are 
suggested : 

Attempt  to  lift  the  bone  by  putting  the  thumb  under  its  zygomatic 
process  and  body  within  the  moutlu  If  the  bone  is  thrown  directly 
downward,  or  downward  and  backward,  this  method  can  scarcely  fail ; 
and  even  when  it  is  thrown  downward  and  forward,  so  as  to  press  into 
the  antrum,  it  is  likely  to  succeed.  If,  however,  for  any  reason,  the 
thumb  cannot  be  brought  to  bear  upon  its  under  surface,  make  a  small 
incision  upon  the  cheek  over  tKe  anterior  margin  of  the  masseter  muscle, 
where  its  insertion  into  the  malar  bone  terminates,  and  pushing  a  strong 
blunt  hook  under  the  bone,  lift  it. 

Where  the  depression  of  the  malar  bone  is  in  the  direction  of  the  an- 
terior and  superior  angle,  these  means  may  not  be  found  available,  and 
we  may  then  employ  a  screw  elevator.  The  instrument  ought  to  be  made 
of  the  best  steel,  and  with  a  broad,  sharp-cutting  thread.  A  slight  in- 
cision being  made  through  the  skin,  and  down  to  the  centre  of  the  malar 
bone,  the  elevator  is  then  screwed  firmly  into  its  structure,  and  now  its 
elevation  and  adjustment  may  be  accomplished  with  the  greatest  ease. 

In  some  instances,  where  fragments  are  displaced,  carrying  with  them 
several  teeth,  while  others  in  the  same  row  remain  firm,  it  will  be  suffi- 
cient to  close  the  mouth  and  apply  a  bandage  as  for  fracture  of  the 
inferior  maxilla;  in  others,  the  teeth  and  their  alveoli  ought  to  be 
fastened  with  silk,  or  gold  or  silver  thread ;  gold,  silver,  gutta-percha,  or 
vulcanite  clasps  may  be  applied  to  the  teeth  and  jaw. 

In  a  case  of  fracture  of  the  right  superior  maxilla,  reported  by  Baker,  of 
Norwich,  N.  Y.,  complicated  with  a  fracture  of  the  inferior  maxilla,  the  alveoli 
were  retained  in  place  very  perfectly  by  a  mould  of  gutta-percha.  Neill,  of 
Philadelphia,  has  also  reported  three  cases  of  fracture  of  the  bones  of  the  face, 
involving  the  superior  maxilla,  in  two  of  which  the  eyes  were  made  to  protrude 
more  or  less  from  their  sockets.  The  loosened  alveoli  were  made  fast  oy  wire. 
The  subsequent  deformity  was  inconsiderable,  yet  in  no  instance  was  the  restora- 
tion complete.  The  same  method  was  adopted  successfully  bv  a  surgeon  in 
Virginia,  in  the  case  of  a  negro  fifty  years  old,  where  most  of  tne  teeth  of  the 
left  upper  jaw  were  forced  into  the  mouth,  carrying  with  them  their  correspond- 
ing alveolar  processes.  The  teeth  remained  firm  in  their  sockets,  but  the  separ- 
ation of  the  bone  was  complete,  the  fragment  being  held  in  place  only  by  the 
mucous  membrane  of  the  mouth.  On  the  eighth  day  the  surgeon  found  that 
the  negro  had  removed  the  wire,  and  also  the  cork  from  between  his  teeth,  and 
the  maxillary  bandage;  but  the  soft  parts  had  already  united,  and  the  bones 
showed  no  tendency  to  displacement.  His  recovery  was  speedy,  and  it  was 
accomplished  without  any  further  treatment. 

[Marshall,  of  Chicago,  reports  two  cases  of  fracture  and  diastasis  of  the  superior 
maxillae  and  upper  bones  of  the  face  successfully  treated  with  the  aid  of  the 
inter-dental  splint.  In  both  cases  the  cause  was  a  crushing  blow  which  drove 
the  maxilla  inward.  The  apparatus  employed  was  adapted  on  the  principle  of 
Kingsley^s  interdental  splint,  and  gave  excellent  results.*] 

*  Journ.  Arner.  Med.  Assoc,  1888,  vol.  ii. 
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The  zygoma,  strictly  speaking,  is  formed  in  a  great  measure  by  the 
body  of  the  malar  bone,  and  it  is  broken  whenever  the  malar  bone  is 
completely  separated  through  any  portion  of  its  body.  That  portion 
will  be  considered  which  is  composed  of  the  two  processes,  called  respec- 
tively the  zygomatic  processes  of  the  malar  and  temporal  bone. 

Duvemey  relates  a  case  in  which  a  youne  child,  having  in  his  mouth  the  end 
of  a  lace-spindle,  fell  forward  and  thrust  the  spindle  through  the  mouth  from 
within  outward,  breaking  the  zygoma  in  the  same  direction,  and  leavinc:  the 
fragments  salient  outward.^  To  which  case  of  outward  displacement  Packard, 
in  a  note  to  Malgaigne's  work  on  fractures,  etc.,  has  added  a  second.' 

Experiments  upon  the  naked  skull  show  that  the  zygoma  may  be 
broken  and  displaced  in  the  same  direction,  by  any  force  which  shall 
fracture  the  superior  maxilla  and  depress  the  anterior  margin  of  the 
malar  bone.  This  happened  three  times,  and  always  at  the  same  point, 
Til.,  a  little  beyond  the  middle  of  the  zygoma,  near  where  the  suture 
which  joins  the  two  processes  terminates  below.  The  fractures  were 
always  transverse,  and  not  in  the  line  of  the  suture.  They  were,  there- 
fore, fractures  of  that  portion  of  the  zygoma  which  belongs  to  the  tem- 
poral bone. 

Symptomt. — An  irregular  projection  or  depression  of  the  fragments 
is  the  only  sign  which  can  be  relied  upon  to  indicate  the  existence  of  this 
accident ;  and  this  must  often  be  concealed  by  the  swelling  which  follows 
30  rapidly  wherever  the  integuments  are  severely  bruised  over  a  super- 
ficial bone  This  displacement  can  scarcely  occur  in  but  two  directions, 
either  outward  or  inward ;  since  the  attachments  of  the  temporal  aponeu- 
rwis  above,  and  of  the  masseter  muscle  below,  must  effectually  prevent 
its  descent  or  ascent.  Neither  motion  nor  crepitus  will  often  be  present. 
la  some  cases  the  diflSculty  in  opening  or  shutting  the  mouth,  occasioned 
by  the  projection  of  the  fragments  toward  or  into  the  tendon  of  the  tem- 
poral muscle,  or  by  the  inflammatory  effusions,  may  assist  in  the  diag- 
nosis. 

Prognofis. — If  the  fracture  has  been  produced  indirectly  by  a  depres- 
sion of  the  malar  bone,  the  prognosis  must  depend  upon  the  amount  of 
injury  done  to  the  other  bones  of  the  face ;  in  itself,  the  fracture  of  the 
ZTgoma  cannot  be  a  matter  of  any  moment.  The  same  remark  might 
apply  also  to  any  fracture  of  the  zygoma  in  which  the  angles  were  salient 
outward.  If,  on  the  contrary,  the  angle  is  salient  inward,  the  fracture 
having  been  produced  by  a  blow  inflicted  directly  upon  the  zygomatic 
irch  fiDm  without,  or  by  a  blow  upon  the  outer  portion  of  the  malar 

>  Duvemey,  Bulletin  de  la  Soci4t6  Anatomique,  p.  1.38,  ISIO. 
*  Malgaigne,  Amer.  ed.,  p.  289,  vol.  i. 
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bone,  it  mav  occasion  some  embarrassment  to  the  action  of  the  temporal 
muscles.  If  the  force  which  produces  the  fracture  has  acted  more  upon 
the  temporal  portion  of  the  arch,  near  where  the  process  arises  from  the 
temporal  bone,  it  may  be  accompanied  with  a  fracture  of  the  skull,  and 
with  serious  cerebral  lesions. 

Treatment. — A  fracture,  accompanied  with  an  outward  displacement, 
and  occasioned  by  a  depression  of  the  malar  bone,  will  be  adjusted  by  a 
restoration  of  the  malar  bone  in  the  manner  already  described,  when 
speaking  of  fractures  of  the  superior  maxilla,  etc.  If  the  fragments  are 
displaced  outward,  in  consequence  of  a  direct  blow  from  within,  then 
they  may  be  replaced  by  pressing  upon  the  projecting  angle. 

When  the  fragments,  in  consequence  of  a  direct  blow  from  without, 
have  been  driven  inward,  and,  as  a  consequence,  serious  embarrassment 
to  the  motions  of  the  temporal  muscle  ensues,  an  attempt  ought  to  be 
made  at  once  to  replace  them  ;  if,  however,  no  impediment  to  the  action 
of  the  muscle  exists,  no  surgical  interference  will  be  required.  A  slight 
amount  of  embarrassment  may  be  the  result  of  the  direct  injury  to  the 
muscle  inflicted  by  the  blow,  without  reference  to  the  displacement  of  the 
bone,  and  a  few  days  will  suflSce  to  remedy  this  evil  entirely.  Where 
the  fragments  actually  penetrate  the  muscles  and  remain  thus  displaced, 
the  points  are  gradually  absorbed,  and  rounded,  so  that  after  a  time  they 
constitute  no  impediment  to  the  action  of  the  muscles.  It  is  not  the 
muscle,  but  its  tendon,  which  is  liable  to  be  penetrated ;  and  this  is 
usually  protected  somewhat  by  a  plate  of  soft  adipose  tis^e  lying  between 
the  tendon  and  the  arch.  If  to  these  considerations  we  add  the  diffi- 
culties likely  to  be  encountered  in  the  reduction,  we  shall  find  but  few 
cases  in  which  a  resort  to  surgical  interference  will  be  necessary.  If  the 
bone  is  driven  toward  the  tendon  of  the  temporal  muscle  at  or  near  its 
centre,  and  if  its  restoration  becomes  necessary,  it  can  be  accomplished 
only  by  approaching  the  bone  from  without. 

Dupuytren  found  an  external  wound  through  which,  by  the  aid  of  a  levator, 
he  easily  restored  the  fragments  to  place.  M.  Ferrier,  however,  of  the  Hospital 
of  Aries,  in  a  case  brought  before  him,  made  an  incision  through  the  integu- 
ments down  to  the  bone,  and  then  attempted  to  slide  underneath  the  small 
extremity  of  a  spatula ;  but  the  aponeurosis  would  not  yield,  and  he  was  obliged 
to  cut  it  also.  Ue  was  now  able  to  lift  the  fragments  easily.  The  wound  healed 
rapidly,  and  the  patient  was  dismissed  without  any  deformity.^ 

[A  case  came  under  the  care  of  Levis,  of  Philadelphia,  in  which  the  depressed 
arch  was  caught  against  the  coronoid  process  of  the  lower  jaw,  causing  fixation. 
He  elevated  the  fragment  through  an  incision  just  above  the  zygoma,  when  the 
lower  jaw  was  at  once  set  free."^ 

Mr.  Le  Gros  Clark  met  with  a  case  where,  at  the  end  of  three  weeks,  the 
trismus  was  so  extreme,  owing  to  the  driving  in  of  the  arch,  that  he  was  totally 
unable  to  separate  his  iaws  or  to  move  the  lower  maxilla  at  all.  No  operation 
was  performed,  and  the  patient  in  time  entirely  recovered,  and  with  slight 
deformity.'] 

'  Ferrier,  Bulletin  des  Sciences  M6d.,  toni.  x.  p.  160. 

2  Tolyclinic,  Philada.,  1886. 

8  St.  Thomas's  Hosp.  Heps.,  1887. 
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Of  55  examples  of  fracture  of  this  bone  which  have  been  recorded  by 
me,  not  including  gunshot  fractures,  52  were  broken  through  some  por- 
tion of  the  body.  An  analysis  of  45  of  the  above  examples  shows  that 
16  were  broken  completely  asunder  at  two  or  more  points,  constituting 
double  and  triple  fractures;  and  of  the  remainder,  5  were  accompanied 
with  detachment  of  portions  of  the  alveoli,  and  one  with  detachment  of 
a  considerable  fragment  from  the  body.  13  were  compound;  not  in- 
cluding in  this  enumeration  several  examples  in  which  the  partial  or 
complete  dislodgment  of  a  tooth  might  entitle  them  to  be  called  com- 
pound. Four  fractures  through  or  near  the  symphysis  were  nearly  or 
quite  vertical,  and  most  of  the  others  were  known  to  be  oblique. 

Malgaigne  has  remarked,  also,  that  in  fractures  of  the  body  of  the  bone  the 
direction  of  the  obliquity  is  generally  such  that  the  anterior  fragment  is  made 
It  the  expense  of  the  internal  face  of  the  bone,  and  the  posterior  fragment  at 

Fig.  35. 


the  expense  of  the  external  face,  this  latter  overriding  the  former.  Buck,  of 
New  \ork.  has  seen  the  fragments  in  an  opposite  condition,  reauiring  the  use 
of  the  knife  and  saw  for  their  extrication.^  I  have  myself  recorded  one  similar 
example,  but  in  which  the  fragments  were  easily  replaced. 

In  30  examples  of  fractiiies  through  the  body,  not  including  fractures 
of  the  symphysis,  the  line  of  fracture  has  been  observed  to  be  20  times 
at  or  very  near  the  mental  foramen,  3  times  between  the  first  and 
ttoond  incisors,  4  times  behind  the  last  molar,  and  8  times  between  the 
ia$t  two  molars. 

Boyer  was  of  the  opinion  that  a  fracture  never  takes  place  in  the 
symphysis  of  the  chin  ;  but  many  surgeons  since  his  time  have  noticed 
thi«<  fracture,  and  Malgaigne  assures  us  that  J.  Cloquet  has  demonstrated 
itf  existence  upon  an  anatomical  specimen. 

^  Boek.  New  York  Jouni.  Med.,  March,  1847.  Proceedings  of  X.  Y.  Med.  and  Surg. 
*<..S€pt.  19,  1846. 
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Stephen  Smith,  of  New  York,  has  seen  two  examples;^  Lonsdale  mentions 
three  ;^  and  Gibson  has  seen  one  f  and  I  have  met  with  two,  both  of  which  are 
recorded  in  the  early  editions  of  this  book.  Velpeau,  Fergusson,  Gibson,  Henry 
Smith,  and  others,  have  remarked  that  a  separation  at  the  symphysis  takes  place 
usually  in  infancy  or  childhood.  But  in  the  examples  in  which  I  find  the  ages 
reported,  only  one,  a  case  mentioned  by  Lonsdale,  occurred  in  a  person  as  young 
as  ten  years ;  in  one  of  the  cases  seen  by  myself,  the  patient  was  seventeen  years 
old,  and  the  remainder  ranged  from  twenty-five  years  to  sixty  ;  and  the  average 
age  of  all  is  thirty-two  years. 

A  fracture  of  the  ramus  occurred  in  a  man  twenty-three  years  old, 
who  had  been  struck  by  a  wooden  block  on  the  side  of  his  face.  The 
ramus  was  broken  just  above  the  angle,  and  the  body  was  broken,  also, 
obliquely  near  the  symphysis.  The  intercepted  fragment  was  carried 
inward.*  I  met  with  another  similar  case  at  Bellevue  Hospital,  in  a 
w^oman. 

Ledran  mentions  the  case  of  a  child,  ten  or  twelve  years  old,  in  whom  the 
fracture  was  double  also ;  one  fracture  having  taken  place  through  the  body, 
and  one  extending  obliquely  from  the  root  of  the  coronoid  process  to  the  neck 
of  the  condyle.  The  intercepted  fragment  was,  however,  so  little  displaced  that 
the  fracture  of  the  ramus  was  not  discovered  until  after  death.^  Maleaigne 
refers  to  this  as  the  only  example  recorded ;  but  Stephen  Smith,  of  the  Bellevue 
Hospital,  has  met  with  it  four  times :  in  one  case  the  ramus  was  broken  on  both 
sides ;  in  two  cases  one  ramus  only  was  broken ;  and  in  one  the  body  was 
broken  on  the  right  side  and  the  ramus  on  the  lefl.^  In  two  of  these  examples 
the  fragments  were  not  displaced. 

The  coronoid  process  is  so  well  protected  by  muscles  and  by  the  sur- 
rounding bony  projections,  that  it  is  very  rarely  broken. 

Houzelot  mentions  a  case  in  which  a  fall  from  a  height  produced  at  the  same 
time  a  fracture  of  both  condyles,  of  both  coronoid  processes,  and  of  the  sym- 
physis.' 

Nine  cases  of  fracture  of  the  condyles  have  been  reported,  in  all  of 
which  the  separation  occurred  through  the  neck,  and  just  below  the 
insertion  of  the  external  pterygoid  muscle. 

According  to  Malgaigne,  the  analysis  of  these  cases,  excepting  those  mentioned 
by  Packard  and  Watson,  shows  two  classes  of  examples:  the  one  occasioned  by 
falls  or  blows  upon  the  chin,  and  producing  a  simple  fracture  of  the  neck  of  the 
condyle;  the  other  occasioned  by  injuries  inflicted  upon  the  side  of  the  face, 
and  producing  a  fracture  of  the  neck  on  the  side  corresponding  to  that  upon 
which  the  injuries  are  received,  and  at  the  same  time  a  fracture  of  the  body 
upon  the  opposite  side.    These  two  varieties  seem  to  be  about  equally  common. 

In  Houzelot's  case  there  existed  also  a  fracture  of  both  condyles,  of  both 
coronoid  processes,  and  at  the  symphysis.  In  Watson's  case  the  face  was  some- 
what deformed  by  the  retraction  of  the  chin ;  the  mouth  could  not  be  opened 
so  as  to  protrude  the  tongue  to  any  great  extent  beyond  the  teeth,  and  the  teeth 
of  the  upper  and  lower  jaws  could  not  be  brought  into  contact.  In  attempting 
to  move  the  jaw,  the  patient  experienced  pain  and  crepitation  just  in  front  of 
the  ears ;  the  crepitation  could  easily  be  felt  by  placing  the  fingers  over  the 

^  Smith,  New  York  Journ.  Med.,  Jan.  1857,  Hospital  Reports. 

»  Practical  Treatise  on  Fractures*.     By  Edward  F.  Lonsdale,  London,  1838,  p.  226. 

*  Institutes  and  Practice  of  Surgery.     By  William  Gibson.     Philada.,  1841,  p.  261. 

*  Trans.  Amer.  Med.  Assoc.,  vol.  viii.  p.  385.  Rej)ort  on  "  Deformities  aft^r  Fractures," 
Case  17. 

^  Malgaigne,  op.  cit..  p.  337.  from  Ledran,  Observ.  Chirurg.,  toni.  i.  obs.  vii. 
^  Smith,  Jfew  York  Journ.  of  Med.,  Jan   1857.     Bellevue  Hosp.  Keports. 
'  Malgaigne,  op.  cit.,  p.  400. 
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Pictured  condyles.     Nothine  was  done  for  the  fractures  of  the  jaw.    In  a  few 
ireeks  the  mbbine  of  the  broken  surfaces  and  attendant  soreness  ceased  to 
trouble  him ;  but  the  shape  of  the  jaw,  and  difficulty  of  opening  the  mouth  to 
My  great  extent,  still  remained  unaltered.^ 

Etiology. — The  causes  have  generally  been  direct  blows,  in  most  in- 
stances inflicted  by  a  club,  or  by  the  kick  of  a  horse ;  in  two  examples 
the  blow  was  inflicted  by  the  fist.  A  fracture  immediately  in  front  of 
the  right  cuspid,  in  a  lad  eight  years  of  age,  was  produced  by  pressure 
betrween  two  wagons,  made  upon  the  two  angles  of  the  jaw.  A  double 
fracture  was  produced  in  a  young  woman  by  the  grasp  of  her  husband's 
hand.  In  ten  of  eleven  cases  mentioned  by  Stephen  Smith,  the  causes 
were  direct  blows.  Examples  of  fracture  of  the  inferior  maxilla  from 
indirect  blows  have,  however,  been  mentioned  by  other  surgeons,  the 
angles  of  the  bone  being  pressed  together  by  the  passage  of  a  wheel,  and 
the  fracture  taking  place  usually  toward  the  symphysis.  Fractures  of 
the  condyles  belong  to  two  classes  :*  the  one  being  occasioned  by  falls 
upon  the  chin,  and  the  other  by  blows  upon  the  side  of  the  face ;  the 
former  acting  as  a  counter-force,  and  the  latter  as  a  direct.  The  coronoid 
process  can  only  be  broken  by  a  direct  blow. 

Symptoms. — Fractures  of  the  body  of  the  bone  are  characterized  by 
die  usual  signs  of  fracture  elsewhere,  namely,  displacement,  mobility, 
crepitus,  and  pain.  The  displacement  is  generally  present ;  but  its 
direction  and  amount  vary  according  to  the  situation  and  course  of  the 
fracture,  and  also  according  to  the  violence  and  direction  of  the  force 
producing  the  fracture. 

I  have  seen  several  cases  unaccompanied  with  displacement,  and  one  of  these 
1  think  ought  to  be  regarded  as  an  example  of  a  partial  fracture.  A  lad,  set.  nine, 
was  kicked  by  a  horse  on  the  right  side  of  the  jaw.  I  could  not  detect  any  frac- 
^re,  but  the  body  of  the  jaw  seemed  to  be  bent  in.  On  the  third  day,  however^ 
while  endeavoring  to  straighten  the  jaw  by  violent  pressure  from  within  outward, 
^  <ietected  a  feeble  crepitus,  which  on  more  careful  examination  proved  to  be 
^^Pposite  the  second  incisor  of  the  right  side.  I  was  also  able  to  detect  a  slight 
"lotion  at  the  same  point.  It  was  found  impossible  to  rectify  the  bending,  and 
^o  further  efforts  were  made.  After  the  lapse  of  nearly  a  year,  the  natural  curve 
*^a»  found  to  be  partially,  but  not  completely,  restored.  Ledran  and  other  sur- 
^^ons  have  afso  seen  examples  where  neither  the  periosteum  nor  mucous  mem- 
wane  was  torn. 

In  fractures  of  the  body,  the  anterior  fragment  is  generally  depressed. 

t 
^algaigne  affirms  that  where  an  overlapping  occurs,  the  anterior  fragment  lies, 
^J^uerally,  within  the  posterior;  a  fact  which  he  explains  by  the  direction  which 
^*^«  line  of  fracture  usually  takes,  namely,  from  without  inward  and  backward,  as 
^«  have  already  mentioned.    In  one  instance,  where  the  jaw  was  broken  at  the 
^ymphysis  and  also  on  both  sides  through  the  body,  the  central  fragments  were 
^^nd,  after  about  four  weeks,  lifted  two  lines  above  the  lateral  fragments,  and 
^Uo  slightly  carried  backward.'    I  have  twice  also  met  with  examples  in  which 
^«€  posterior  fragments  were  inclined  to  fall  inward  toward  the  mouth,  a  circum- 
stance which  seemed  to  indicate  that  the  course  of  the  obliquity  was  in  a  direc- 
^^n  opposite  to  that  which  Malgaigne  has  observed  to  be  most  frequent.     In 
^ch  of  these  examples  the  jaw  was  broken  upon  both  sides,  by  blows  inflicted 

'  New  York  Journ.  of  Med.,  Oct.  1840,     Hospital  Reports.  *  Malgaigne. 

*  Trans.  Araer.  Med.  Assoc.,  vol.  viii.  p.  380,  1855,  Case  6. 
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with  a  club,  and  the  fractures  were  situated  well  back.^  It  is  possible,  however, 
that  the  position  of  the  fragments  was  due  rather  to  the  direction  and  force  of 
the  impression  than  to  the  direction  of  the  line  of  fracture. 

The  digastricus,  the  genio-hyoglossus,  and  the  mylo-hyoideus,  with 
several  other  muscles  which  act  less  directly,  all  tend  to  depress  the  an- 
terior fragment,  and  in  some  slight  degree  to  carry  it  backward ;  a  direc- 
tion which,  indeed,  it  usually  takes,  and  which  it  would  probably  always 
take  if  left  alone  to  the  action  of  the  muscles.  If  the  fracture  has 
occurred  through  the  angle,  or  at  any  point  within  the  attachments  of 
the  masseter  muscle,  the  action  of  those  fibres  of  this  muscle  which 
remain  connected  with  the  anterior  fragment  will  sufficiently  explain  the 
fact  that  it  is  not  now  so  easily  depressed  below  the  level  of  the  posterior 
fragment ;  whilst  the  separation  of  the  fragments  along  the  line  of  the 
base,  when  an  attempt  is  made  to  close  the  jaw  forcibly,  is  probably  due 
to  the  loosening  and  partial  dislodgment  of  some  of  the  molars,  which, 
being  pressed  upward,  act  as  a  pivot  upon  which  the  fragments  are  made 
to  bend. 

An  overlapping  of  the  fragments  in  the  direction  of  the  axis  is,  in 
simple  fractures,  no  doubt,  exceptional,  and  in  such  examples  as  I  have 
seen  it  was  very  trivial. 

It  occurred  in  case  "three'*  of  my  "Report,"  the  fracture  being  near  the 
mental  foramen ;  in  case  *'  two/'  the  fracture  being  just  anterior  to  the  last 
molar ;  and  also  in  case  "  six,''  where  the  bone  had  been  broken  through  the 
centre  of  the  body  on  both  sides  and  through  the  symphysis ;  but  in  neither  case 
did  the  overlapping  exceed  two  or  three  lines,  and  it  was  always  easily  over- 
come. 

The  mobility  of  the  fragments  is  not  so  striking  in  these  accidents  as 
in  fractures  of  the  long  bones,  yet  it  is  generally  sufficiently  marked,  and 
especially  where  the  bone  is  broken  upon  both  sides  at  the  same  time. 
If  only  one  side  is  broken,  both  motion  and  crepitus  will  be  most  easily 
detected  by  lateral  pressure  upon  the  posterior  fragment,  which,  being 
the  smallest  and  the  lea«t  supported  by  antagonizing  muscles,  will  be 
found  to  be  the  most  movable.  If  the  fracture  is  upon  both  sides, 
mobility  and  crepitus  will  be  most  readily  developed  by  seizing  upon  the 
anterior  fragment  and  moving  it  gently  up  and  down,  while  the  finger 
rests  upon  the  alveolus  within  the  mouth.  Sometimes  a  slight  swelling 
or  tenderness  at  some  point  of  the  dental  arcade,  or  the  loosening  or 
complete  dislodgement  of  a  tooth,  will  indicate  the  point  of  fmcture. 
Pain,  especially  when  the  fragments  are  moved,  is  here  more  constant 
than  in  most  other  fractures,  owing  perhaps,  in  part,  to  the  superficial 
position  of  the  bone,  which  renders  the  soft  parts  lying  over  it  more  liable 
to  injury  from  the  causes  of  fracture ;  but  also,  in  part,  to  the  lesion 
which  the  inferior  dental  nerve  may  have  suffered. 

It  is,  indeed,  a  matter  of  surprise  that  injury  to  this  nerve  does  not  oftener 
seriously  complicate  these  accidents,  coursing,  as  it  does,  through  so  large  a 
portion  of  the  angle  and  body  of  the  bone.  One  might  naturally  suppose  that 
its  complete  disruption  would  often  occasion  paralysis  of  those  portions  of  the 
face  to  which  it  is  finally  distributed,  and  that  its  partial  lesions  and  contusions 

>  Ibid.,  Cases  1  and  10. 
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would  create,  in  many  cases,  the  most  acute  and  constant  suffering.    It  is  rare, 

iiowever,  that  we  have  present  an  amount  of  pain  which  might  not  be  attributed 

to  a  severe  shock,  or  a  slight  strain  upon  its  fibres.     I  have  myself  never  seen 

My  extraordinary  suffering  directly  attributable  to  an  injury  of  the  dental  nerve 

After  fracture ;  nor  any  degree  of  facial  paralysis,  except  in  the  case  to  be  here- 

After  described.     Rossi  relates  a  case  in  which  convulsions  followed  this  acci- 

dent^  and  in  which,  as  a  final  remedy,  he  proposed  to  expose  and  bisect  the 

nerve;  and  Flajani  saw  a  patient, "whose  jaw  had  been  broken,  die  in  convul- 

M0118  on  the  tenth  day,  the  muscular  contractions  having  commenced  as  early  as 

the  fourth  day  after  the  accident.     The  autopsy  disclosed  a  rupture  of  the  dental 

nerve,  but  no  injury  to  the  brain. 

If  the  displacement  is  suflScient  to  occasion  a  complete  disruption  of 
the  nerve,  some  degree  of  temporary  paralysis  in  the  portions  of  the  face 
siapplied  by  it  must  be  inevitable;  and,  perhaps  this  occurs  oftener  than 
it  kas  been  noticed,  since,  during  the  confinement  of  the  jaw  by  dressings, 
it  is  not  likely  to  be  observed,  and  after  the  lapse  of  a  few  weeks  it  will 
px"obably  cease  altogether.  A  single  case  in  which  the  paralysis  was 
r^pwrted  by  Desirabode.^ 

^B6rard  mentions  a  case  of  vertical  fracture  occurring  between  the  second  and 
tlilrd  molars,  without  displacement,  which  was  accompanied  with  complete 
insensibility  of  the  lip  on  the  same  side  throughout  the  space  comprised  between 
th^  commissure  and  the  median  line,  and  between  the  free  border  of  the  lip  and 
tb«  chin.    The  paralysis  disappeared  after  a  few  days.* 

ll>r.  F.  S.  Dennis  remarks  that  hemorrhage  into  the  dental  canal,  or  a  slight 
l^-ceraiion  of  the  inferior  dental  nerve,  with  little  displacement  of  the  fragments, 
n^&y  cause  a  paralysis,  which,  in  the  former  case  afler  absorption,  and  in  the 
l&tter  case  after  repair  of  nerve-tissues,  eventually  terminates  in  complete 
recovery. 

[Spencer,  of  London,  reports  a  case  of  fracture  between  the  first  and  second 
™olar  teeth  followed  by  anaesthesia  over  an  area  bounded  by  a  line  drawn  verti- 
cally from  the  angle  of  the  mouth  and  the  middle  line,  and  from  the  border  of 
l^e  lip  to  the  lower  margin  of  the  jaw.  The  nerve  in  this  case  seems  to  have 
^n  torn.'] 

To  these  signs  now  enumerated,  we  may  add,  as  occasional  complica- 
tions rather  than  as  diagnostic  symptoms,  salivation,  swelling  of  the 
submaxillary  and  sublingual  glands,  abscesses,  necrosis,  etc.  If  the  blow 
lias  been  vertical  upon  the  chin,  and  the  direction  of  its  force  has  been 
toward  the  articulations,  the  bony  structure  of  the  ear,  and  even  the 
^i^in,  may  have  suffered  serious  lesions,  which  may  be  indicated  by  a 
deafness  or  a  roaring  in  the  ears,  by  bleeding  from  the  external  meatus, 
^nd  by  fatal  coma. 

Tessier  saw  a  man  who  had  received  the  kick  of  a  horse  exactly  upon  the 
^nire  of  the  chin,  breaking  the  bone  on  both  sides,  and  who,  in  consequence, 
bled  freely  from  his  ears;*  and  Alix  relates  the  case  of  a  young  man  who,  falling 
from  a  height  and  striking  upon  his  chin,  had  broken  his  law.  Insensibility 
immediately  followed;  convulsions  also  ensued  upon  the  fourth  day,  and  he 
<»ied  upon  the  sixth.* 

If  the  fracture  is  at  the  symphysis,  it  is  generally  vertical,  and  either 
fragment  may  be  found  slightly  displaced  upward  or  downward. 

*  Journ.  des  Counaiseances,  1857,  Xo.  20,  p  538. 
'  Malgaigne,  from  Gazette  des  HApitaux,  10  AoOt,  1841. 
'  Tr.  Lond.  Path.  Soc.,  1888,  vol.  xxxix. 

*  Malgaigne,  pp.  383  and  380,  from  Journ.  de  M^d.,  1789,  torn.  Ixxix.  p.  246. 
'  Ibid.,  p.  386,  from  Alix.  Obsen-ata  Cbir.,  fasoic.  1,  obs.  10. 
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In  one  of  the  examples  seen  by  myself,  the  left  fragment  fell  three  lines  below 
the  right,  and  in  another  the  right  side  had  fallen  about  one  line.  In  a  case 
mentioned  by  Syme  there  was  scarcely  any  displacement.^  Liston  remarks  that 
it  is  usually  slight. 

The  signs  which  indicate  a  fracture  through  the  angle  have  already 
been  sufficiently  considered  when  speaking  of  fractures  of  the  body ;  from 
which  it  only  differs  in  the  less  degree  of  displacement,  and  in  the  fact 
that  the  posterior  fragments  are  a  little  more  prone  to  fall  inward 
toward  the  mouth.  Owing  probably  to  the  loosening  and  partial  dis- 
lodgment  of  the  last  molar,  it  is  sometimes  difficult  to  close  the  mouth, 
the  same  as  in  fractures  a  little  further  forward. 

In  two  examples  of  fracture  of  the  ascending  ramus,  the  bone  being 
broken  also  through  its  body,  the  fracture  of  the  ramus  was  recognized 
by  both  crepitus  and  mobility. 

The  signs  which  indicate  a  fracture  of  the  coronoid  process  are  inferred 
from  its  anatomical  relations.  There  must  be  some  embarrassment  in 
the  motions  of  the  jaw,  occasioned  by  the  detachment  of  a  portion  of  the 
fibres  of  the  temporal  muscle ;  and  it  is  probable  that  an  examination 
by  the  finger  within  the  mouth  would  readily  detect  mobility  and  dis- 
placement. 

A  fracture  through  the  neck  of  the  condyle  is  characterized  by  pain 
at  the  seat  of  fracture,  especially  recognized  when  an  attempt  is  made  to 
open  or  shut  the  mouth,  by  embarrassment  in  the  motions  of  the  jaw,  by 
crepitus,  which  may  usually  be  felt  or  heard  by  the  patient  himself,  by 
mobility  and  displacement.  The  upper  fragment,  if  disengaged  from  the 
lower,  is  drawn  forward,  toward,  and  inward,  by  the  action  of  the  ptery- 
goideus  extemus ;  and  is  felt  not  to  accompany  the  movements  of  the 
lower  fragment. 

The  lower  fragment  is  at  the  same  time  drawn  upward,  in  consequence 
of  which  the  lower  part  of  the  face  is  distorted ;  a  circumstance  first 
noticed  by  Ribes,  and  which  supplies  an  important  diagnostic  mark 
between  a  fracture  of  one  condyle  and  a  dislocation.  In  dislocation  the 
chin  is  commonly  thrown  to  one  side,  but  it  is  to  the  side  opposite  that 
on  which  the  dislocation  has  occurred,  while  in  fracture  the  chin  is  drawn 
to  the  same  side. 

Prognosis. — In  no  instance  of  a  simple  fracture  which  has  come  under 
my  personal  care  from  the  first,  has  the  bone  refused  kindly  to  unite, 
although  I  have  seen  the  union  delayed  six,  seven,  ten,  and  even  eleven 
weeks  or  more.^  In  three  of  these  cases  the  fractures  were  either  com- 
pound or  comminuted ;  but  in  one  case  the  fracture  was  simple,  the  delay 
in  union  being  due  to  a  feeble  condition  of  the  system,  and  in  part, 
perhaps,  to  neglect  of  proper  treatment.  Since  the  commencement  of 
the  late  war  I  have  met  with  several  examples  of  non-union,  and  of 
fibrous  union,  after  gunshot  fractures ;  but,  so  far  as  I  can  remember,  in 
all  of  these  cases  necrosis  existed,  or  some  portions  of  the  bone  had  been 
carried  away. 

The  infrequency  of  non-union  after  this  fracture  is  a  fact  worthy  of 
especial  attention,  because  of  the  extreme  difficulty,  if  not  actual  inipos- 

*  Amer.  Journ.  Me<l.  Sci.,  vol.  xviii.  p.  243. 

2  My  Report  on  Deformities  after  Frneturee.  Cases  2,  14,  15.  18. 
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I  siVility,  in  many  cases,  of  wholly  preventing  motion  between  the  frag- 

i  ments,  by  any  mode  of  dressing  yet  devised.     Anyone  who  has  observed 

attentively,  must  have  seen,  not  only  that  his  dressings  are  more  often 
found  disturbed  and  loosened  than  in  the  ease  of  almost  any  other  frac- 
ture, unless  it  be  the  clavicle,  and  thus  the  fragments  have  been  through 
ail  the  treatment  subjected  to  frequent  changes  of  position  ;  but,  also, 
that  even  wEile  the  dressings  remain  snugly  in  place,  the  patient  seldom 
is    able  to  perform  the  necessary  acts  of  deglutition,  so  to  speak,  even 
w^ithout  inflicting,  some  slight  motion  upon  the  fragments. 

Indeed,  the  rapidity  as  well  as  certainty  with  which  this  bones  unites, 
hsLSj  I  think,  been  observed  by  other  surgeons,  and  I  have  myself  noticed 
ori«  instance,  in  an  adult  person,  in  which  the  bone  was  immovable  at 
th  e  seat  of  fracture  on  the  seventeenth  day,  and  perhaps  earlier.  In  other 
ick^tances  the  union  has  been  speedily  effected  after  the  removal  of  all 
dar^ssings. 

rhysick,  of  Philadelphia,  saw  a  case  of  non-union  of  the  body  of  this  bone 

w"l=i.1ch  had  existed  nine  months.^    Dupuvtren  mentions  a  case  which  had  existed 

tl^:K"€e  years.'    Stephen  Smith,  of  New  York,  reports  a  case  of  fracture  of  both 

tt»^  body  and  the  ramus,  in  a  man  forty-five  years  old.     The  severity  of  the 

i™j  ury,  with  the  supervention  of  delirium  tremens,  prevented  the  application  of 

dx-^sasings  until  the  thirteenth  day.     On  the  twentieth  day  about  a  pint  of  blood 

w'.si.a  lost  by  hemorrhage  from  the  seat  of  fracture.    He  remained  in  the  hospital 

on^  hundred  and  thirty-seven  days,  and  was  finally  discharged,  the  fragments 

noti  having  yet  united*    I  have  seen  four  examples  of  fibrous  union.     In  Dr. 

^I^*ihlenberg*8  tables  16  examples  are  enumerated  out  of  a  total  of  656  cases  of 

non-union  and  delayed  union.* 

The  amount  of  deformity  resulting,  also,  from  these  fractures  is  usually 

ver-y  trifling,  whatever  treatment  has  been  adopted.     Only  nine  of  the 

^xiited  fractures,  seen  and  recorded  by  me,  are  imperfect,  and  in  none  of 

tbe^  is  the  imperfection  such  as  to  be  noticed  in  a  casual  examination  of 

^He  face.     The  deformity  which  is  usually  found,  is  a  slight  irregularity 

of   the  teeth,  produced,  in  most  cases,  by  a  falling  of  the  anterior  frag- 

n^ont,  but  in  one  case  by  a  slight  elevation  of  the  anterior  fragment.    But 

^v-en  this  does  not  always  interfere  with  mastication,  and  would  often 

P^«s  unnoticed  by  the  patient  himself.     It  is  probable,  too,  that  time, 

^nd  the  constant  use  of  the  lower  jaw  in  mastication,  will  gradually  eff'ect 

^  marked  improvement  in  the  ability  to  bring  the  opposing  teeth  into 

<^ontact. 

.  Packard,  of  Philadelphia,  informs  me  that  in  a  case  of  fracture  of  the  lower 
'^w,  occurring  near  the  left  anterior  mental  foramen,  the  right  fragment  was  so 
forcibly  displaced  downward,  by  the  action  of  the  muscles,  that  he  was  obliged 
^  ftever  their  attachments  at  the  symphysis,  in  order  to  retain  the  fragments  in 
place.  In  the  second  example  of  fracture  through  the  symphysis  mentioned  by 
^e,  the  left  fragment  remained  slightly  elevated,  an d*the  patient  could  not  close 
"i*  teeth  perfectly,  yet  he  could  close  them  sufficiently  for  the  purposes  of  masti- 
^tion.  It  is  probable,  however,  that  ordinarily  no  difficulty  will  be  experienced 
^^  accomplishing  a  perfect  cure  when  the  separation  has  taken  place  only  at  the 
symphysis. 

*  Phila.  Med.  and  Surg.  Joum.,  vol.  v.  '  Lemons  Oniles. 
'  Smith.  New  YorkJourn.  of  Med.  an<i  Surg.,. Jan.  18.')7. 

•  Agnew'8  Surg.,  op.  cit.,  vol.  i.  p.  804. 
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In  fractures  of  the  condyles  more  care  is  requisite  to  retain  the  frag- 
ments in  apposition,  and  sometimes  it  may  be  found  to  be  impossible. 

Richerand  mentions  the  case  of  a  man,  who,  having  been  three  months  in  the 
H6pital  de  la  Charity  for  a  double  fracture  of  the  lower  jaw,  the  fracture  being 
near  the  middle,  and  the  other  near  the  right  condyle,  left  before  the  cure  was 
complete.  Seven  or  eight  months  after,  he  called  upon  Boyer,  who  extracted, 
from  a  fistula  in  the  meatus  auditorius  externus,  a  Dony  mass  which  had  evi- 
dently the  form  of  the  condyle.^  Bichat  mentions  a  similar  case  as  having  come 
under  the  observation  of  Desault.^  Ribes  says  that  a  Parisian  surgeon  treated 
a  double  fracture  of  the  jaw  in  a  gentleman,  one  fracture  being  through  the  body 
and  the  other  through  the  neck  of  the  condyle ;  and.  in  spite  of  the  most  assid- 
uous and  skilful  attention,  the  patient  recovered  with  a  lateral  distortion  of  the 
jaw,  occasioned  by  the  displacement  of  the  fragments.'  Ribes  himself  had  to 
treat  an  accident  of  a  similar  character,  and,  notwithstanding  all  his  care,  the 
result  was  the  same  as  in  the  other  example  just  cited.* 

The  proximity  of  this  fracture  to  the  articulating  surface  may  occasion 
contraction  of  the  ligaments  about  the  joint ;  and  a  degree  of  embarrass- 
ment to  the  motions  of  the  jaw  has  followed  in  the  experience  of  Desault 
and  others,  even  when  the  cure  has  been  most  complete ;  but  this  has 
usually  remained  only  for  a  short  period. 

Sanson  asserts  that  when  the  coronoid  process  is  broken,  the  fracture  never 
unites;  but  that  mastication  is  performed  very  well,  the  masseter  and  pterygoid 
muscles  then  fulfilling  the  oflSce  of  the  temporal.* 

Treatment. — The  few  attempts  which  I  have  made  to  restore  a  com- 
pletely dislocated  tooth  to  its  socket,  or  to  retain  it  in  place  when  very 
much  loosened,  have  generally  resulted  in  its  removal  at  some  later  day, 
and  especially  where  the  fracture  has  been  near  the  angle  and  a  molar 
has  been  disturbed.  I  believe  it  would  be  better  practice  always  to 
remove  the  molars  under  these  circumstances,  unless  they  remain  attached 
to  the  alveoli,  and  cannot  be  removed  without  bringing  them  away  also ; 
and  this,  whether  the  loosened  teeth  are  situated  in  the  line  of  fracture 
or  not.  It  is  seldom  that  they  can  be  made  again  to  occupy  their  sockets 
perfectly,  and  where  the  teeth  are  in  the  line  of  the  fracture,  the  attempt 
to  restore  them  to  place  will  sometimes  prevent  the  proper  adjustment  of 
the  fragments.  In  cases,  also,  in  which  the  teeth  further  forward  are 
completely  dislodged  at  the  seat  of  fracture,  it  is  scarcely  worth  while  to 
replace  them.  As  to  those  teeth  whose  loosened  condition  is  due  only  to 
a  splitting  of  the  alveoli  in  a  longitudinal  direction,  the  same  rule  will 
not  always  apply.  Sometimes,  after  a  careful  readjustment,  the  frag- 
ments will  reunite,  and  the  teeth  remain  firm. 

If  the  bone  is  chipped  off  upon  the  outside,  through  or  near  the  line 
of  the  sockets,  the  teeth  may  be  not  always  much  disturbed,  and  the  loss 
of  the  fragments  may  be  of  less  consequence,  nor  have  I  generally  suc- 
ceeded in  saving  them  ;  yet,  if  they  remain  adherent  to  the  soft  parts,  it 
is  proper  to  make  the  attempt.  The  expedients  to  which  surgeons  have 
resorted  for  the  purpose  of  retaining  in  place  the  fragments,  when  the 

*  Boyer,  Lectures  on  Dis.  of  Bones,  p.  5.*>,  Phila.  ed.,  1805. 

^  Desault,  Treatise  on  Fractures  and  Luxations,  Phila.  ed.,  1805,  p.  3. 

^  Malgaigne,  op.  cit..  p.  402.  <  Ibid.,  p.  402. 

5  S.  Cooper's  First  Lines,  Amer.  ed.,  1844.  vol.  ii.  p.  .311. 
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bone  is  broken  through  its  body,  may  be  arranged  under  the  names  of 
ligatures,  splints,  bandages,  and  slings. 
The  ligature  has  been  applied  both  to  the  teeth  and  to  the  bone  itself. 

Thus,  in  an  oblique  fracture  near  the  angle,  where  the  fragments  could  not 
otherwise  be  prevented  from  falling;  inward.  Baudens  passed  a  strong  ligature, 
ftanaed  of  thread,  around  the  fragments  and  in  immediate  contact  with  them, 
tying  the  ligature  over  the  teeth  within  the  mouth.  No  accident  followed,  and 
OD  the  twenty-third  day,  when  he  removed  the  ligature,  the  bone  had  united 
firmly  and  smoothly.^ 

Picharel  and  B^renger-F6raud  have  successively  practised  the  same  method 
in  certain  very  oblique  fractures  of  this  bune,  where  it  seemed  impracticable  to 
employ  other  means.' 

In  most  cases,  however,  the  ligature,  when  applied  directly  to  the  bone, 
has  been  employed  as  a  suture,  in  the  form  of  metallic  wire. 

In  Dr.  Buck's  case  the  bone  was  broken  between  the  two  incisor  teeth  of  the 
left  side;  the  part  of  the  bone  on  the  left  of  the  fracture  was  driven  in,  and 
interlocked  behind  the  end  of  the  right  portion,  so  as  to  be  separated  by  a  finger's 
breadth.  Finding  it  impossible  otherwise  to  reduce  the  fracture,  he  dissected 
off  the  under  lip,  so  as  to  expose  the  fracture ;  the  right  anterior  portion  of  the 
fractored  bone  terminated  in  an  angular  projection  as  far  as  on  a  line  below  the 
left  angle  of  the  mouth  ;  the  lip  was  then  divided  to  the  chin,  and  the  soft  parts 
holding  the  fragments  together  incised ;  a  chisel  was  then  insinuated  behind  the 
projectmg  angle  of  the  bone,  while  it  was  being  excised  by  the  metacarpal  saw. 
when  the  bone  was  restored  to  its  natural  position,  it  was  found  so  apt  to  become 
displaced  that  holes  were  drilled  at  the  lower  angle  of  the  fracture,  and  adjustment 
maintained  by  wiring  them  together,  the  wire  passing  out  through  the  lower 
angle  of  the  wound.  .  Sutures  and  adhesive  straps,  with  a  bandage,  were  em- 
ployed to  maintain  the  adjustment  of  the  parts.'  Dr.  R.  A.  Kinloch,  of  Charles- 
ton, S.  C,  has  reported  a  similar  case,  in  which  he  employed  successfully  the 
irire.* 

While  trephining  at  the  angle  of  the  jaw  for  the  purpose  of  cutting  out  a  por- 
tion of  the  dental  nerve  I  accidentally  broke  the  jaw  at  the  ptf)int  at  which  the 
u^phine  was  applied.  I  immediately  bored  a  hole  in  the  opposite  extremities 
of  the  two  fragments,  and  fastened  them  together  with  a  silver  wire,  by  which  I 
was  able  to  maintain  complete  apposition,  and  in  three  weeks  the  union  was 
accomplished,  the  wire  separating  and  falling  out  of  itself.  No  splints  were 
ever  used.^ 

A  fracture  of  the  inferior  maxilla  between  the  second  bicuspid  and  second 
molar  united  with  a  fibrous  band,  and  with  a  good  deal  of  displacement.  I 
operated,  by  making  an  external  incision  to  the  point  of  fracture,  exposing  the 
bone  thoroughly,  and,  having  freshened  the  broken  surfaces,  the  fragments  were 
perforated  and  secured  in  apposition  with  a  silver  wire,  and  a  bony  union  was 
effected  wiUi  but  little  displacement. 

The  perforations  must  be  made  perpendicularly,  not  obliquely  through 
the  fragments,  and  some  distance  from  their  margins.  To  withdraw  the 
wire  or  to  return  it  from  within  outward,  an  instrument  with  a  straight 
shaft,  rather  smaller  than  the  perforation,  and  furnished  with  an  abruptly 
curved,  blunt  extremity,  is  required.  The  wire  should  be  large,  strong, 
and  flexible,  and  the  perforation  should  be  twice  as  large  as  the  wire. 

*  Malgaigne,  op.  cit.,  p.  398. 

'  Wreneer-Feraud,  Traits  de  Immobilization  direct.     Paris,  1870.     (Poinsot.) 
»  New  York  Joum.  of  Med.,  etc.,  March,  1847,  p.  211. 

*  Kinloch.  Amer-  Joum  Med.  Sci.,  July,  1859,  p.  67. 

*  Huflfalo  Med.  Joum.,  xiv.  p.  148. 
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[In  compound  fractures  of  the  lower  jaw,  Thomas,  of  Liverpool,  dril 
bones  on  each  side  of  the  fracture,  and  Hxes  the  fragments  by  means  of 
pliant  silver  wire.  He  coils  the  wire  on  each  side  with  a  key.  (Figs.  '* 
38,  and  39.)] 

Ordinarily  the  ligature  has  been  employed  only  as  a  means  of 
tion,  by  fastening  it  upon  the  te^th,  either  upon  those  which  are  sil 


Fig.  36. 


Fig.  37. 


\iA   , ^V  \ 


Thomas's  first  method  of  uniting  fracture  of  the  lower  jaw;  A,  B,  wires  passe* 
through  drill-holes  and  coiled  by  the  key. 


Fig.  38. 


Fio.  39. 


Thomas's  second  method  of  unitiiii^  fracture  of  th»^  lower  jaw  by  twisted 
and  ooIKmI  wire. 


on  the  opposite  sides  of  the  fracture,  or  upon  others  a  little  more  re 
or  upon  the  corresponding  teeth  of  the  upper  jaw,  or  upon  the  tee 
the  opposite  side  of  the  same  jaw.  In  most  cases  the  ligature,  com 
of  either  fine  gold,  platinum,  or  silver  wire,  or  firm  silk  or  linen  thi 
has  been  applied  to  the  two  teeth  on  the  opposite  sides  of  the  fra 
or,  if  these  have  not  been  sufficiently  firm,  to  the  next  teeth. 

Dr.  Ellis,  of  New  York,  treated  a  fracture,  occurring  through  the  sym| 
by  placing  the  mainspring  of  a  watch  within  the  dental  arcade,  and  secu 
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in  place  with  silver  wire.  The  mouth  was  kept  closed  by  bandages  carried 
under  the  chin.  The  fragments  united  with  only  a  slight  vertical  displacement.^ 
Dr.  Ilayward,  of  Boston,  says:  When  the  bone  is  not  comminuted  and  there  are 
teeth  on  each  side  of  the  fracture,  the  ends  of  the  bone  can  be  kept  in  exact  appo- 
sition by  passing  a  silver  wire  or  strong  thread  around  these  teeth,  and  tying  it 
tightly.  I  have  myself  in  two  or  three  instances  used  a  linen  thread  with 
excellent  results. 

[Dr.  Brown,*  of  Minneapolis,  has  employed  what  is  styled  the  anchor  splint, 
originally  used  by  Dr.  Angle,  a  dentist  of  that  city,  to  correct  deformities  of  the 
teeth.  Two  or  more  firm  teeth  are  selected  on  either  side  of  the  fracture  and 
carefully  banded  with  German  silver  made  into  a  loop  and  slipped  over  the 
teeth ;  the  band  is  caught  by  pliers  and  drawn  tightly  about  the  teeth ;  the 
bands  are  now  removed,  the  ends  clipped  off  and  soldered,  and  again  applied  to 
the  teeth,  and  hollow  tubing  or  joint  wire  is  placed  against  the  bands,  one  on 
each  side  of  the  line  of  fracture,  and  marked  at  the  point  of  contact.  The 
bands  are  again  removed,  and  the  pipes  are  soldered  to  them.  A  traction  screw t 
made  of  hard-drawn  German  silver,  is  passed  through  the  tubes  and  the  nu, 
started.  A  rubber  drain  is  next  applied  to  the  teeth  to  keep  them  thoroughly 
<iry,  and  the  appliance  slipped  over  the  teeth  and  cemented  in  place  by  oxy- 
phosphate  of  zinc.  After  this  thoroughly  sets  the  nut  is  tightened  until  the 
^nds  of  bone  are  in  place.  This  apparatus  must  be  .useful  where  the  teeth  are 
^ellset.] 

^'one  of  these  various  methods,  however,  will  in  general  be  found  to 

possess  much  value ;  for  besides  that  they  are  all  of  them,  in  a  large 

Majority  of  eases,  wholly  unnecessary,  and  in  other  cases,  owing  to  the 

absence  of  the  teeth,  or  to  their  loosened  or  decayed  condition,  or  to  the 

closeness  with  which  they  are  set  against  each  other,  absolutely  imprae- 

fieable,  it  must  be  seen,  also,  that  they  will  generally  prove  feeble  and 

^^efficient.     The  wires  act  only  upon  the  upper  extremity  of  the  line  of 

ft^cture,  leaving  its  lower  portion  liable  to  be  disturbed  by  trivial  causes ; 

^hey  tend  gradually  to  loosen  even  the  firm  teeth  which  they  embrace, 

^n<l  not  unfrequently,  after  having  been  made  fast  with  much  labor,  they 

^oon  become  disarranged  or  break.     They  recjuire,   therefore,   almost 

always  the  additional  protection  afforded  by  bandages,  interdental  splints, 

^^e.    Alone  they  are  usually  insufficient,  and  if  properly  constructed 

bandages,  slings,  interdental  splints,  etc.,  are  employed,  they  are  not 

^^eded.     Sometimes,  moreover,  they  are  actually  mischievous,  as  when 

^hey  loosen  a  sound  tooth  or  press  upon  and  inflame  the  gums. 

Splints  have  been  employed  in  various  ways.     First,  simply  inter- 

^^tital  splints,  laid  along  the  crowns  of  the  teeth,  and  only  sufficiently 

^^•ooved  to  be  easily  retained  in  place ;  second,  clasps,  which  are  applied 

^'^^er  the  crowns  and  sides  of  the  teeth,  operating  chiefly  by  their  lateral 

P^'essure,  or  made  fast  by  screws;  third,  splints  applied  to  the  outer  and 

^^ferior  margin  of  the  jaw ;  fourth,  interdental  splints  combined  with 

^^tside  splints.     Interdental  splints  have  been  recommended  by  many 

^^rgeons  from  an  early  day,  and  they  continue  to  be  employed  occasion- 

'^^ly  up  to  this  moment. 

The  objections  which  have  been  stated  to  their  use  are :  that  they  are 
Unsteady  and  become  easily  loosened  and  disarranged ;  that  they  occa- 
sionally press  painfiilly  upon  the  inside  of  the  cheeks ;  that  they  accu- 

'  Trans.  Amer.  Med.  Assoc.,  rol.  viii.  p.  383.    My  Report  on  '•  Dofor.,"  etc..  Case  14. 
'  Med.  Record,  Oct.  6,  1888. 
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mulate  about  themselves  an  offensive  sordes ;  and  finally  that  they  are 
unnecessary.  Their  great  purpose  is  to  act  as  splints  whenever  the 
absence  of  teeth,  either  in  the  upper  or  lower  jaw,  renders  the  two  cor- 
responding arcades  unequal  and  irregular,  and  prevents  our  making  use 
of  the  upper  as  a  kind  of  internal  splint  for  the  lower  jaw.  Many  of 
the  inconveniences  which  have  been  found  to  attend  the  use  of  cork  or 
wood,  are  obviated  by  the  substitution  of  gutta-percha. 

The  mode  of  preparing  gutta-percha,  and  of  adapting  it  between  the  teeth,  is 
as  follows  :  Dip  a  couple  of  pieces  of  the  gum,  of  a  proper  size,  into  hot  water ; 
and  when  they  are  softened,  mould  them  into  wedge-shaped  blocks,  and  carry 
them  to  their  appropriate  places  between  the  back  teeth  on  each  side  of  the 
mouth ;  taking  care,  of  course,  that  on  the  fractured  side  the  splint  extends 
sufficiently  far  forward  to  traverse  thoroughly  the  line  of  fracture.  Now  press 
up  each  horizontal  ramus  of  the  jaw  until  the  mouth  is  sufficientlv  closed,  and 
the  line  of  the  inferior  margin  is  straight;  in  this  position  retain  the  fragments 
a  few  minutes,  until  the  gum  has  well  hardened.  Meantime  it  will  be  prac- 
ticable, generally,  to  introduce  the  finders  into  the  mouth,  and  to  press  the  gutta- 
percha laterally  on  each  side  toward  the  teeth,  and  thus  to  make  ita  position 
more  secure.  When  it  is  hardened  remove  the  splints,  tor  the  purpose  of  deter- 
mining more  precisely  thatr  the^  are  properly  shaped  and  fitted.  In  carrying 
the  long  wedge-shaped  bfock  into  the  mouth,  the  apex  of  the  wedge  is  to  he 
introduced  first.  If  properly  made,  it  is  smooth  upon  its  surface,  and  not,  there- 
fore, so  liable  to  irritate  the  mouth  as  wood  or  cork,  and  it  is  so  moulded  to  the 
teeth  that  it  will  never  become  displaced.  It  possesses  this  advantage,  also,  that 
in  case  more  or  less  of  the  teeth  are  gone  in  either  the  upper  or  lower  jaw,  it 
fills  up  the  vacancies,  and  renders  the  support  uniform  and  steady. 

The  *'  clasp,"  applied  over  the  crowns  and  sides  of  teeth,  is  not  in- 
tended to  act  as  an  interdental  splint ;  but  by  its  lateral  pressure  it  is 
expected  to  hold  the  fragments  in  apposition  upon  nearly  the  same  prin- 
ciple with  the  ligature. 

Mutter,  of  Philadelphia,  and  N.  R.  Smith,  of  Baltimore,  employed  for  this 
purpose  a  plate  of  silver,  folded  snugly  over  the  tops  and  sides  of  two  or  more 
teeth  adjacent  to  the  fracture.  Nicole,  of  Neubourg,  employed  for  the  same 
purpose  a  couple  of  steel  plates  fitted  accurately  along  the  anterior  and  posterioi 
dental  curvatures,  secured  in  place  by  a  steel  clasp,  furnished  with  a  thumb- 
screw, in  order  the  more  effectually  to  accomplish  the  lateral  pressure. 

Malgaigne  substituted  a  single  plate  composed  of  flexible  and  ductile  iron, 
which  is  fitted  accurately  to  all  the  irregularities  of  the  posterior  dental  arch. 
From  the  two  extremities  of  this  plate,  and  from  two  other  intermediate  points. 
four  small  steel  shafts  arise  perpendicularly,  cross  the  crowns  of  the  teeth  a1 
right  angles,  and  then  fall  down  again  perpendicularly  upon  the  anterior  dental 
arcade.  Each  steel  shaft  being  furnishea  with  a  thumb-screw,  the  iron  plat< 
can  now  be  made  to  bear  against  the  teeth  so  as  to  form  a  posterior  dental  splint 
The  teeth  are  also  protected  in  front  against  the  direct  action  of  the  thumb- 
screw by  the  interposition  of  a  leaden  plate.  J.  B.  Gunning,  dentist,  of  Neii 
York,  substituted  vulcanized  India-rubber,  which  he  employs  both  as  a  clasp  anc 
an  interdental  splint.  Dr.  Covey^  states  that  the  same  material  has  been  use<i 
with  excellent  results  by  J.  B.  Bean,  dentist,  of  Atlanta,  Ga.,  as  follows :  At 
impression  is  taken  in  wax  of  the  crowns  of  the  teeth  of  the  uninjured  jaw,  anc 
of  each  fragment  separately  of  the  broken  jaw.  "  From  these  impressions  an 
made  casts  of  plaster-of-Paris,  very  carefully  prepared,  so  as  to  produce  a  smooth 
hard  surface,  and  giving  as  perfect  a  representation  of  the  teeth  as  possible 
These  plaster  models  are  then  adjusted,  properly  antagonized  in  their  normal  poei 
lion,  and  placed  in  the'  maxillary  articulator.'  (Fig.  40.)  The  fragments  of  th< 
model  representing  the  broken  jaw  are  held  in  their  proper  position  by  wax,  beinj 

1  Bean,  Richmond  Med.  Jouru.,  Feb.  1866. 
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bus  one  to  tlie  other,  and  to  the  remaining  plate  of  the  articulator," 
The  mode]  jaws  are  now  opened  from  thrte  tn  (he  lines,  and  a  wax 
•rKiel  of  a  splint  is  built  up  hetween  the  molars,  coverinj-r  alwo  the  inner  and 


Fic.  40. 


Vui.  41 


1.1.  rpjier  ttnd  lowt»r  plates. 

2.  2.  Adjtiatwble  rtnls, 

3,  U,  Adjustable  hinge. 


Bean's  appnnitUB  fc»r  broken  jaw,  applied. 


nt^lLcr  surfaces  of  the  teeth.     A  connecting  band  of  wiix  18  laid  from  one  side  to 

other  behind  the  upper  front  teeth,  leaving  thus  an  opening  in  front  for  the 

option  of  food,     Thi?5  wax  and  plaster  model,  now  composing  one  piece^  is 

1^13  removed  from  the  articitlator,  and  placed  in  a  dentist's  "  flaak/"  and  a  com- 

i^te  mould  of  the  model  i»  again  formed  from  plaster  laid  on  in  seetiouB,  in  a 

Ki^HDer  which  tho«e  ace ujh torn ed  to  make  plaster  moulds  will  readily  understand, 

Jbe  pl&ater  having  fairly  set,  the  flask  and   mould  are  opened,  the  wax  care- 

''illy  rein oved,  and  the  spaces  thus  left  in   the  mould  at  once  filled  with  the 

iV»ber  rendered  soft  by  heat.     The  mijuld  is  ajijain  cl'»sed.  replaced  in  the  flaak, 

^*l  by  heat  the  rubber  is  thormij^hiy  vulcanized.     The  flask  m  a^ain  *ipened, 

?  plaster  removed,  and  an  interdental  splint  of  rubber  remains,  which  i^  htted 

turately  to  all  the  surfaces  of  the  teeth  both  above  and  below.     The  «plint  is 

>w  placed  in  the  mouthy  adjusted  u>  the  teeth,  and  the  lower  jaw  secured  in 

^•♦ition  by  the  apparatus  represented  in  Fig.  4L 

[An  interdental  «plint»  invented  by  Mr.  G.  K,  Hjirnmond,  has,  according  to 

^•<;obsc»n.  replaced  wiring  the  fragmenti*  at  Guy's  Hospital.     Pick  also  regards 

•*  the  mos*t  natit^factory  interdental 

>Unt  of  the  various  forms  in  use.  "'  The  f  lo.  42. 

>Hnt  consists  of  a  framework  i»r  collar 

Iron,  which  is  adapted  to  the  frac- 

^**e<l  jaw,  encircling  the  neckn  of  the 

^•ih,  and  lo  it  they  are  fastened  with 

^p^  of  iron  wire.     The  eMwential  point 

Jt»  the  apptlication  of  the  sfilint  i«  that 

Wi^  collar  of  iron  wire  should  accurately 

«t  the  outline  of  the  jaw,  so  that  it  shall 

fcoiain  in  the  position  in  which  it  is 

py«i;  otherwise  it  will  probably  de- 

ipKltiie  object  for  which  it  is  intended, 

in  order,  therefore,  to  frame  it,  it  is 

n^easiry  to  take  a  cast  of  the  teeth,  on 

^•ufh  to  model  the  collar,  .   ,  .  When 

w^'Ulded  it  will  present  somewhat  the  Hammond's  iplint. 

""{jini?  represented   in   Fig.  42.      The 

w  i«  to  be  applied  to  the  teeth  of  the  patient,  and  fixed,  in    the  manner 
^n  in  the  diagram,  by  several  pieces  of  floe,  soft  wire,  the  wire  being  never 
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Ciirried  mare  ihan  oue  Utuih.  The  wiren  mi  earli  mie  <>f  Uie  innuth  are  twisted 
alternatelv,  iind  the  twiiited  ends  are  cut  short  and  turned  i1(*wq  under  the  iron 
frainewdric,  »o  Sis  to  prevent  their  sticking  inta  or  injtiriiig  the  nuicous  meto- 
brane/'  The  figure  nhnws  the  collar  of  iiietid  moulded  to  (it  the  teeth  of  the 
lower  jrtw,  and  the  nismner  of  tying  the  teeth  t«i  the  inetfi!  cnlljir.^ 

Xewland'Fedlev.  dentul  aurgeon  to  St.  Thoina.H*s  lloapital,  London,  has 
recen  i  ly  e n i  p  1  oy  e d  G u  n  n  i  n gA  d  re^a  i  n  g  w  i t  h  m  u e h  s u e ceas .  I  ti  m  u  1  ti  p  t e  f rac tu  re* 
of  the  body  of  the  jaw  it  furnislieB  a  uniform  support  scarcely  secured  by  any 
other  drea^inj^J 

Dr.  J.  8.  Prout»  of  Brooklyn,  has  suggested  a  mode  of  employing  the  inter- 
dental splint  atid  wire  ligature  conjointly.  A  plute  of  gutta-percha  was  placed 
upon  the  top  of  the  teeth  arroi^H  the  line  at  fracture^  ami  thi^  wan  secured  in 
position  by  silver  wire,  which  hnd  been  made  to  ^rtwp  lirmly  the  crowns  of  the 
adjacent  tecUi,  and  wa*  then  brought  nvfr  the  honjfiiojtal  guttapercha  plate.  It 
accompli?ihed  all  that  waa  de^nired* 

External  splints^  applied  nlouj^r  the  base  or  out^irle  of  the  jaw,  were 
fi  r  3  i  re  co  m  m  en  ded  by  Pa  re ,  w  h  o  i  ts  e<  1  ff  >r  this  p  u  r  pos  e  1  e  a  t  li  e  r ;  a  n  d  t  h  ey 
have  be:n  employed  in  some  form,  occa^sioniilly,  by  most  surgeons. 
Generally  they  have  been  composed  of  ilexible  materiak,  such  as  wette<l 
pastcboafd,  fii'st  ra.*ommeiuied  by  lieiater,  felt,  linen  saturated  with  tlie 
whites  of  e;^'gM,  paste,  dextrine,  or  starch :  plaster-ot- Paris  has  also  been 
used  :  and  ttiey  have  beeu  ix^tslitied  in  plaee  by  eitlier  bandages  or  the 
.nling.  Undoubtedly  ur^eful,  and  even  necessary  in  some  cases,  especially 
where  there  exists  a  ^^reat  tendency  to  a  vertical  displacement,  they  will 
be  found,  also»  in  many  cases,  to  render  no  essential  service,  and  may 
properly  enough  be  dispensed  with. 

[J.  W.  CouHinH,  surgeon  to  the  Portsmouth  HoHt)itab  applies  an  upparatuii 
which  conaiatii  of  a  steel  splint  i^ncircling  (he  neck,  beiag  horseshoe  Khapc^,  and 
the  ends  on  either  side  terminate  in  a  loop  which  i?iut>porb5  a  aiovable  jiad,  the 
pressure  of  which  is  regulated  by  a  screw;  a  webbing  extends  from  loop  to  loop 
under  the  chin,  and  another  passes  from  !*ide  to  side  over  the  forehead  and  is 
autiported  by  a  central  strap  attached  behind  to  the  splint.  This  splint  ia 
recomu (ended  in  severe  caaes^  as  in  multiple  fracture/*] 

Whatever  ohjections  hold  to  the  use  of  metallic  clasps,  must  apply  in  some 
degree  to  the  u«e  of  tliose  forms  of  apparatus  in  which  it  is  altemf>ted  to  secure 
the  fragmeDi&  by  means  of  a  corabination  of  these  clasps  with  outside  splints, 

and  in  which  it  is  proposed  to  di»t>ense 
with  idl  bandages  or  slings,  the  mouth 
being  permitted  to  open  and  close 
freely  during  the  whole  treatment. 
Motion  of  the  jaw  cannot  be  permitted 
in  any  case  where  the  fracture  is  far 
back,  since  it  is  then  impossible  to 
grasp  the  piistenor  fragment  between 
the  two  parallel  splints.  Nothing  but 
complete  immobility  of  the  jaw  will 
now  insure  innnobility  to  the  fracture. 
If  I  were  to  recommend  any  form 
of  apparatus  constructed  with  a  view 
of  peraiittiiig  mobility  of  the  jaws  dur- 
ing the  process*  of  union,  it  would  be 
that  invented  by  Kingaley,  dentist,  of 


Fffi.  4H. 


AA-» 


Pliwtcr  model  of  jaws* 


New  York.  Impressions  in  plaster  are  first  taken  of  both  upper  and  lower  jawa. 
Models  made  from  the^e  impressioni*  will  reprei^ent  the  lower  jaw  broken  and 
the  fragments  displaced.  The  model  of  the  lower  jaw  is  then  separated  at  the 
point  repre»entiag  the  fracture,  and  the  fragments  adjusted  to  the  model  of  the 


Pick,  Fract.  a  ad  Dbloc, 


*  lAtadoa  Lani^t,  Sept.  29, 1B88. 


■tft  csrrc  upward  a  little  m  they  emerge  from  the  mouth,  to  avoid  preeaore 
wpm  lii€  Up*,  and  then  curve  Imckwara,  terminating  near  the  angles  of  the 
jiW*    Wlien  the  apparatus  h  applied,  the  teeth  must  be  pushed  into  the  aocket^^ 
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of  the  splint  with  i^ome  force.     The  dreH^inj^  is  now  coniplete<l  l>y  ii  ^ling  made 
of  strong  musiia,  exteniling  beneath  the  chin  from  mie  arm  to  the  other. 

The  treatment  of  fractures  of  the  inferior  maxilla  by  a  single^headeij 
biindsige  or  roller,  uiinibers  aiuoii^  its  distinguished  a<hocatea  the  names 
of  Williaiu  Gibson  and  J.  llbea  Barton,  of  Philadelpbia, 

Gibson  gives  the  following  directions  for  applying  his  roller :  *' A  cotton  or 
linen  compre«i*,  of  moderate  thick  neHH,  reaehinj^  trom  the  anj:^le  of  the  jaw  nearly 
to  the  chin,  is  placed  beneath,  and  held  by  an  assistant*  while  the  surgeon  take« 
a  roller,  fc*nr  or  five  yards  long;  an  inch  and  a  half  wide,  and  pitssi*8  it  by  several 
succesiiive  tuniH  under  the  jaw,  up  along  the  sides  of  the  face,  and  over  the 
head  ;  now  changing  the  course  of  the  bandiige,  he  causes  it  to  pa»s  olfiit  a  right 
angle  from  the  [perpendicular  cast,  and  to  encircle  the  temple,  occiput,  and 
forelicad,  horizontally,  by  several  turns;  finally,  to  render  the  whole  more 
aecnre,  several  additional  horizontal  turns  are  made  around  the  back  of  the 
neck,  under  the  ear,  along  the  ha«e  of  the  jaw,  under  the  point  of  the  chin.  To 
prevtfnt  the  roller  frotn  slipping  or  changing  ita  poijition,  a  short  piece  may  be 
secured  by  a  pin  to  the  horizontal  turn  that  encircles  the  forehead,  and  paased 
backward  along  the  centre  of  the  head  as  far  a.H  the  neck,  where  it  muat  be 
tacked  to  the  lower  horizontal  turn — taking  care  to  fix  one  or  more  pins  at  every 
point  at  which  the  roller  has  crossed  " 


Fto.  47. 


Ficj.  48. 


\ 


Barton's  biimiage  tor  a  (ractiireii  j»w. 


Garret^a's  biwidiig©* 


Barton  emidoyed^  also,  a  compresa,  and  a  roller  five  yards  long,  the  apnlication 
of  which  is  tliu»  dei^eribed  by  J^argent:  Place  the  initial  extremity  ol"  the  roller 
upon  the  occiput,  juat  below  it8  protuberance,  and  conduct  the  cylinder  obliquely 
over  the  centre  ol"  the  left  parietal  bone  to  the  top  of  the  head;  thence 
descend  across  the  right  tcnij^le  and  the  zygomatic  arch,  and  piisa  beneath 
the  chin  lu  the  left  side  of  the  face;  mount  over  the  left  zygoma  and  temple  to 
the  summit  of  the  cranium,  and  regain  the  Htarting-ooint  at  the  occiput  by 
traversing  obliquely  the  right  parietal  bone;  next  wind  around  the  base  of  the 
lower  jaw  on  the  left  side  to  the  chin,  and  thence  return  to  the  occiput  along  the 
right  side  of  the  maxilla;  repeat  the  same  course,  step  by  step,  until  the  roller 
ia  spent,  and  then  confine  tts  terminal  end* 

These  bandages  possess  the  advantages  of  being  easily  obtained,  of 
simplicity  and  facility  of  application,  and,  we  tnay  add,  if  considered  in 
relation  to  tfie  majority  of  simple  fractures,  of  tolonible  adaptation  to 
the  ends  proposed.  Tbo  only  objections  to  their  use  wliicli  I  have  ever 
noticed  are  occasional  disarrangetnents^  and  the  tendency,  as  in  all  other 
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IS  n»llers,  U*  Jraw  the  fragments  to  oul*  side  or  tlie  other,  acconl- 
mi;  jl-*  the  smcces'sive  turns  of  the  l^andtige  nve  carried  to  the  ri^ht  or  left. 
llMJtOi^e  other  ubjectiori,  h living  referenee  to  the  occa^iraial  inade- 
f0f  this  dressing  to  prevent  an  overhip]>ing  of  the  fragments ;  to 
■tilcK  abjection  mIso  tlie  sling,  as  usually  constructed,  is  equally  obnoxious, 
\iy{  wbieb  I  shall  i^peak  presently. 


F»«.  49. 


Fto.  An. 


f\i^:^ 


i% 


w^i 


K<^ir4ftikMi  liAtidttge  or  sling  for  the  lower  jaw.      Gutta'perc4u\  or  puitcboiird  #plmt  applied. 

Finally,  it  is  to  the  sling,  in  some  of  its  various  forms,  with  or  without 
tbe  interdental  splint,  that  surgeons  liave  generally  given  the  preferenee. 
The  sling  h  known,  also,  by  the  name  of  the  four-headed  or  the  four- 
tiilf«d  roller  or  bandage.  The  favorite  mode  h  to  use  for  this  ptirpose  a 
piece  of  mu-^lin  rloth  about  one  yard  long  and  four  inches  wide,  torn 
^iloiru  from  its  extremities  to  within  about  three  or  four  inibes  «f  the 
jorotre,     Othem  have  used  leather,  gutta-percha,  adhesive  straps,  gtim- 


Fio.  :>i 


Fig.  52. 


iWllfe'pvrcdiii  etit  into  pro|)«r  shupe  for  spltnl, 


Gutta-])erchQ  foMecI  furiplii 


If' fa  and  Diii/ftmfionit)  very  correctly  advises  to  avoid  the  splint,  if 
iH  uncotnfortiible  t*>  the  patient  from  retain inst  jierspi ration^  and 
lirty  aad  woddeii  from  the  dribbling  of  the  saliva,  and  if  there  is 
imury  of  the  soft  part*  may,  by  the  pre.ss*ure  which  it  causee^ 
■ration.  The  gutta-percha  and  pasteboard  are  cut  and  folded  as 
1  and  52,] 
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Where  the  muslin  is  used,  it  h  quite  eustouuiry  to  kj  against  the  skin 
a  piece  of  pusteboard,  wetted  and  mouMed  to  the  chin,  or  simply  a  soft 
compress;  and  some  choose  to  open  the  centre  of  the  blindage  sufhciently 
to  receive  the  chin.  The  middle  of  tliis  bandage  being  laid  upon  the 
cliin-^  the  two  ends  cor  respond  in<3r  to  the  upper  murgin  of  the  roller  are 
now  carried  across  the  front  of  the  chin,  behind  the  nape  of  the  neck, 
and  made  fast ;  whilst  the  two  lower  heads  are  brought  directly  upward 
from  under  the  sides  of  the  chin,  along  the  sides  of  the  face*  in  front  of 
the  ears,  and  made  fast  upon  the  top  of  the  head.  The  dressing  is  com- 
pleted by  a  short  counter-ban<l  extending  across  the  top  of  the  head  from 
one  bandage  to  the  other ;  or  the  several  bands  may  be  made  fast  to  a 
night-eap,  in  which  case  the  counter-band  will  be  unnecessary. 

Having  frequently  noticed  the  tendency  of  the  sling,  us  ordinarily  COQ- 
ructed,  and  of  Gibson's  roller,  to  carry  the  anterior  fragment  biK'kward, 
BBpecially  in  double  fracture  where  the  body  of  the  bone  is  broken  upon 
both  sides,  1  dinised  an  apparatus  intended  to  obviate  this  objection,  and 
which  I  have  used  now  many  limes  with  entire  satisfaction, 

[Pick  {Frnrfurt'M  ami  Dinhcfttinns)  states  that  tbe  reason  this  backward  disloca- 
tion octtirs  i?>  beruu-ie  aurgeons  are  wont  to  recommend  that  the  upper  Htnmd  of 

the  bandage  should  be  tied  around  the  nape 
Fio.  5S.  o*  the  neck.     Thia   has  a  tendemy  to  pull 

the  anterior  fragment  directly  backward,  but 
if  the  bandage  it*  applied  hh  is  shown  Ui  Fig. 
-'«'{  tliiis  ditjplacement  will  not  occur.] 

It  is  composed  of  a  firm  leather  strap, 
called  maxillary,  which,  passing  perpen- 
dicularly ujiward  from  under  the  chin,  is 
niuile  to  buckle  uj>on  the  top  of  the  head, 
at  a  point  near  the  situation  of  the  an- 
t  er i  0 r  fo  n  t  a  ne  1  i  e.  T  h  i  s  s  tra  p  i  8  a  u  p  |  )o r ted 
by  two  counter- straps,  made  of  strong 
linen  webbing,  called,  respectively,  the 
occi  pi  to- frontal  and  the  vertical.  The 
oecipito-frontal  is  looped  upon  the  max il- 
iiny  at  a  point  a  little  above  the  ear^, 
and  miij  be  elevated  or  depressed  at 
pletisure.  The  occipital  portion  of  the 
strap  is  then  carried  backward!,  and 
buckled  under  the  occiput*  while  the 
frontal  portion  is  buckled  across  the  fore- 
head. The  vertical  strap  unites  the 
occipital  to  the  maxillary  across  the  top  of  the  head,  and  prevents  tbe 
upper  part  of  the  latter  from  becoming  displaced  forward.  At  each 
fioint  where  a  buckle  is  used,  a  pad  must  be  placed  between  the  strap 
and  the  head.  The  maxillary  strap  is  narrow  under  the  chin,  to  avoid 
pressure  upon  the  front  of  the  neck,  but  immediately  becomes  wider,  so 
as  to  cover  the  sides  of  the  inferior  maxilla  and  face,  after  which  it 
gradually  diminishes,  to  accommodate  tbe  buckle  upon  the  top  of  the 
head,  the  anterior  margin  of  this  band,  at  the  point  corresponding  to 
tlie  symphysis  menti,  and  for  about  two  inches  on  each  side,  ia  supplied 


Mftniier  of  apply  in  u;  the  four- tailed 
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fea^l-[if»les,  fur  die  jHirpose  of  attacliiu^  .1  piece  of  linen,  wliieb, 
I  nlwii  tlie  ttjiparatus  rs  in  place,  sliall  cross  in  front  uf  the  chin,  anil  pre- 
tlic  maxllkry  strap  from  sliding  backward  against  tlic  front  of  the 


Ifftntuge  of  tilts  dressing  <»ver  any  which  I  have  yet  geen,  consists  in  its 

WHtT  to  lift  the  anterior  frttgraent  nhiifirit  v'ertieidly,  wliilst  at  the  same  tini6 

)  in  no  djinger  of  fulling  forwarcl,  and  t]o\vnwar<l  npon  the  forehead.     If,  aa 

te  tile  ot^e  of  tiKJSt  other  drenaing^^,  the  occipital  stay  haJ  it*!  iittachment  op|jo* 

5  toUi<*  chill*  its  eftect  would  be  to  draw  the  central  fragment  backward.     By 

J  *  firm  piece  of  leather  as  a  inuxillary  band,  and  attaching  the  occipital 

Imbore  the  ears,  this  difficulty  h  eonipletely  obviated. 

Uaving  removed  such  teeth  as  are  much  loosened  at  the  point  of  fmc- 
atid  replaced  those  Avhich  are  loosened  at  otfter  points,  wnless  it  he 
ck  in  the  mouth,  and  adjusted  the  fraguient.s  accuratelv,  the  lower 
Jaiw  is  to  he  closed  completely  upon  the  upper,  and  the  apparatus  snugly 
applied.  It  h  not  necessary  in  most  cases  to  buckle  the  straps  with 
^f^eoi  firmne?.s,  since  experience  has  shown  that  a  sufficient  degree  of 
miDobility  is  usually  obtained   wlicn   the  apparatus  is  only  moderately 

^H^  If  the  tutegumentd  are  bruised  and  tender,  n  coaiprci^^  made  of  two  or  more 

^HhJckBeMes  of  sheet  lint  should  be  placed  niideriieath  the  chin^  between  it  and 

^Hpie  Icalber.     If  the  inability  to  introduce 

^^EMimbment  between  the  teeth  when  the  Fir,.  04< 

^^■MMitli  is  closed,  or  the  irregttbirity  of  the 

^^^oIaI  arcade  renden*  the  u^t  of  inter- 
dental flpUois  necessary,  gutta-percha 
iMMJif,  in  general »  to  be  preferred  to  any 
Miirr  material. 

The  patient  must  be  forbidden  to  talk 
or   laSffb,  and    when   he   lies  down,  his  l^^^^^^pr^      -^^  \  .^^ml 

hmmd  toon  Id  ret^t  upon  its  back,  for  what-  l^^lP^M^tf^'  1     r?V^ 

ewr  KiCMie  of  dressing  11^  employed,  and  ^^^K^M^H    I      t  ^7^ 

homers  carefully  it  is  applied,  it  will  be 
tetnd  lliat  a  slight  motion  find  displace- 
aciit  wili  oceur  whenever  the  weight  of 
ik^  bead  rcata  upon  the  side  of  the  face. 

Oocaaiemally.   indeed   as    often    as 

Jewry  two  or  three  days,   the  appa- 

[trntus   may  be  loosened  or  removed, 

Iting  care  generally  not  to  dis- 

le    intenlental    splints,    when 

'are  used,  and  to  support  the  ja^v 

the  hand,  during  its  removal ; 

Ifed,  at  the  same  time,  the  face  may 

be  ifioiiged  off  with  warm  water  and  castile  soap.  It  should  not  be  left 
off  enttrelT,  however,  in  less  than  three  or  four  weeks,  even  where  the 
(richut?  is  most  simple,  nor  ought  the  patient  be  allowed  to  eat  meat  In 
hm  than  fotir  or  five  weeks. 


Tht!  aulhi>r*s  appuiiLtut«. 


leliaiiaethe  mouth  aad  prevent  offensive  accumulations,  it  should  be  washed 
^  Vliijd  time*  a  day  with  a  solution  of  tincture  of  myrrh,  prepared  by  adding 
"    Mlnu:hm  to  about  four  ounces  of  water. 

9 


130  FRACTURES    OF    THE    LOWER    JAW. 

The  same  apparatus,  and  without  any  essential  modification,  is  applic- 
able to  fractures  of  the  symphysis  and  of  the  angle  of  the  inferior  max- 
illa, as  well  as  to  fractures  of  the  body  of  the  bone. 

Instead  of  the  leather,  I  have  in  a  few  inatances,  especially  of  compound  frac- 
tures where  it  became  necessary  to  allow  the  pus  to  discharge  externally,  used 
a  sling  or  a  splint  composed  of  gutta-percha,  suspended  by  bands  carried  over 
the  top  of  the  head.  The  piece  from  which  this  splint  is  made  should  be  three 
or  four  lines  in  thickness,  covered  with  cloth,  and  padded  under  the  chin.  It 
will  be  found  convenient  to  cover  it  with  cloth  before  immersing  it  in  the  hot 
water.  The  water  should  be  nearly  at  a  boiling  temperature,  so  that  the  splint 
may  become  perfectly  pliable ;  and  it  should  be  laid  upon  the  face  and  allowed 
to  mould  itself  while  the  patient  lies  upon  his  back.  Having  thus  fitted  it 
accurately  to  the  face,  it  may  be  removed  and  openings  made  at  points  corre- 
sponding with  the  wounds  upon  the  skin,  before  it  is  reapplied. 

As  has  been  already  explained,  the  gutta-percha,  if  sufficiently  thick, 
and  if  the  lateral  wings  are  allowed  to  project  a  little  on  either  side,  will 
serve  effectually  to  protect  the  sides  of  the  face  against  pressure  from 
the  bandage ;  and  being  more  easily  moulded  to  the  base  and  front  of 
the  chin  than  any  other  material  which  has  yet  been  employed,  must 
have  the  preference.  The  necessity  for  its  use,  however,  is  only  occa- 
sional. 

Dr.  S.  O.  Vander  Poel^  has  employed  successfully  a  modification  of  my  appa- 
ratus, made  of  plaster-of-Paris  bandage.  The  apparatus  having  been  applied 
over  a  linen  nightcap,  and  having  been  permitted  to  harden,  the  maxillary 
straps  are  cut  on  a  line  with  the  ears,  or  portions  removed  and  pieces  of  web- 
bing with  buckles  substituted.  The  pieces  of  webbing  may  be  fastened  with 
stitches  or  with  plaster.  Perhaps  it  would  be  quite  as  well  to  leave  the  bandage 
as  at  first  applied  until  a  change  becomes  necessary — possibly  a  week  or  two— 
and  then  cut  and  insert  the  webbing. 

In  fractures  of  either  condyle,  unaccompanied  with  displacement,  the 
simple  leather  or  muslin  sling  will  sometimes  accomplish  a  perfect  and 
speedy  cure,  as  the  two  cases  reported  by  Desault  will  sufficiently  demon- 
strate. But  if  the  fragments  have  become  separated,  the  replacement  is 
difficult,  and  the  retention  uncertain. 

Ribes  was  the  first  to  suggest  and  to  practise  a  very  ingenious  method  of  re- 
duction in  these  cases.  Malgaigne  thus  describes  his  procedure:  "With  th< 
left  hand  seize  the  anterior  portion  of  the  jaw,  for  the  purpose  of  drawing  it 
horizontally  forward,  while  you  carry  the  index  finger  of  the  right  hand  to  the 
lateral  and  superior  part  of  the  pharynx.  You  will  meet  at  first  the  proiection 
formed  by  the  styloid  process,  but,  moving  your  finger  forward,  you  will  find 
soon  the  posterior  border  of  the  ramus  of  the  jaw ;  and  following  this  bordei 
from  below  upward,  you  will  arrive  at  the  inner  side  of  the  condyle,  which  you 
will  push  outward  in  such  a  manner  as  to  engage  it  upon  the  other  fragment 
This  manoeuvre  cannot  be  made  without  causing  nausea,  as  the  finger  always 
does  when  carried  into  the  posterior  part  of  the  pharynx ;  but  this  is  a  slighl 
inconvenience.  The  reduction  obtained,  bear  the  law  upward  and  backward  in 
order  to  press  and  fix  the  condyle  between  it  and  the  glenoid  cavity,  then  fastei 
it  in  place  with  a  sling.  In  addition  to  these  means,  the  angle  of  the  jaw  ought 
to  be  pressed  permanently  forward  by  means  of  a  compress  placed  between  ii 
and  the  mastoid  process,  and  held  in  place  by  a  suitable  bandage ;  or  we  ma} 

*  Vander  Poel,  Archives  of  Clinical  Surgery,  Jan.  1, 1878. 
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ftdopt  the  method  which  proved  so  successful  with  Fountain,  namely,  wire  the 
front  teeth  of  the  lower  jaw  to  the  front  teeth  of  the  upper  in  such  a  manner  as 
to  draw  the  chin  forward,  and  thus  maintain  apposition. 

If  the  coronoid  process  be  alone  broken,  it  is  sufficient  to  close  the 
mouth  with  any  form  of  sling  or  bandage  which  may  be  most  convenient. 

In  cases  of  delayed  or  non-union  of  the  fragments,  we  may  resort  to 
the  wire  ligature,  or  to  any  other  of  those  expedients  described. 

In  Dr.  Muhlenberg's  tables.  14  cases  are  recorded.  Of  7  treated  by  mecchanical 
appliances,  5  were  cured,  1  was  relieved,  and  1  died ;  and  of  7  treated  by 
drilling,  with  its  modification,  all  were  reported  cured. 


CHAPTER   XIY. 

FRACTURES  OF  THE  HYOID  BONE. 

PoiNSOT  collected  eleven  cases.  An  analysis  of  these,  with  the  eleven 
cases  recorded  by  me,  shows  that  the  fracture  was  caused  by  hanging, 
fire  times ;  by  grasping  the  throat  between  the  thumb  and  fingers,  six 
times;  by  direct  blows,  eight  times;  and  by  muscular  action,  three 
times.^ 

The  observation  of  Mr.  South,  that  fracture  of  this  bone  "is  almost  invariably 
foand"'  in  persons  executed  by  hanging,  is  probably  incorrect,  since  although  a 
Lar^e  proportion  of  these  subjects  are  submitted  to  dissection  in  this  and  other 
coantries,  yet  I  know  of  but  these  three  examples  which  have  been  published. 

The  body  of  the  bone  seems  to  be  broken  in  all  of  those  cases  in  which 
fracture  resulted  from  hanging;  while  in  all  of  the  other  examples  the 
fracture  has  occurred  in  one  of  the  great  horns,  or  at  the  junction  of  the 
horns  with  the  body.  Generally  the  displacement  inward  of  one  of  the 
fragments  has  been  so  complete  that  crepitus  could  not  be  detected.  In 
two  instances  the  mucous  membrane  had  been  penetrated,  and  in  one  the 
fragment  was  projected  between  the  epiglottis  and  rima  glottidis. 

The  following  cases  illustrate  some  of  the  peculiarities  of  this  fracture :  M. 
Orfila  has  reported  the  case  of  a  man,  aged  sixty-two  years,  who  had  been 
baz^zed,  and  whose  os  hyoides  was  broken  through  its  body  on  its  ri^ht  side. 
M.  Oazauvieilh  has  also  seen  a  fracture  of  this  bone  in  two  persons  who  had  been 
hanged,  in  one  of  whom  the  fracture  was  probably  in  the  body  of  the  bone,  and 
in  the  other  through  one  of  its  cornua.^  Lalesque  relates  (Journal  Hebdomadaire^ 
March,  1833)  the  case  of  a  marine  "  who,  in  a  quarrel,  had  his  throat  violently 
clinched  by  the  hand  of  a  vigorous  adversarv.  At  the  moment  there  was  very 
ieote  pain,  and  the  sensation  of  a  solid  body  breaking.  The  pain  was  aggra- 
vated Dv  every  effort  to  speak,  to  swallow,  or  to  move  the  t<mgue,  and  when  this 
organ  was  pushed  backward,  deglutition  was  impossible.    The  patient  could  not 

1  Poinsot,  Note  to  French  edition  of  this  treatise,  p.  149. 

*  Note  to  Chelius's  Surgery,  Araer.  ed.,  vol.  i.  p.  581. 
»  TraitC*  de  M6d.  legale,  troisi^me  6d.,  torn.  ii.  p.  423. 

*  Cazauvieilh,  du  Suicide,  etc.,  p.  221. 
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articulate  diitliiictly ;  and  he  was  unable  tn  open  liis  mouth  without  exciting  a 
great  deal  of  pain.  He  plaeed  his  liand  up(ni  the  anterior  and  superior  part  of 
his  neck  to  point  out  the  seat  of  the  injury.  This  part  was  slightly  swollen,  and 
presented  on  each  s^ide  ainall  eechynioses ;  one  above,  more  decided,  immediately 
under  the  left  angie  of  the  lower  jaw\  The  large  cornu  of  the  os  hyoides  was 
very  distinctly  t-fi  the  right  side/'  and  it  could  ht^  felt  on  the  lell  deeply  seated 
by  pressing  with  the  fingers;  in  following  it  in  front  toward  the  body  of  the 
bone,  a  very  nenf^ible  inequality  near  the  point  of  junction  of  these  two  parts 
could  be  perceived.  By  putting  the  finger  within  the  mouth,  the  eame  prtgcc- 
tions  and  cavities  inverted  could  he  felt,  and  evi»ii  the  paints  of  the  bone  which 
had  pierced  the  mucous  membrane,  etc.,  were  evident.  Having  placed  a  plug 
between  his  teeth  to  keep  the  mouth  open,  the  brokefi  branch  was  brought  by 
the  finger  hack  to  the  surface  of  the  body  of  the  bone,  and  easily  reduced.  The 
position  of  the  head,  iiicliue<l  a  little  back,  rest,  absolute  silence,  composed  the 
after-treatment.  To  avoid  a  new  ilislocatioii  by  the  eflbrts  of  ^jwallowiog,  the 
a^ophagus-ttibe  of  Desault  was  introduced,  to  conduct  the  drinks  and  liquid 
aJiments  into  the  atomach  ;  this  sound  was  allowed  to  remain  until  the  twenty- 
fifth  day  ;  at  this  time  the  patient  could  swallow  without  pain,  and  began  to 
take  a  little  more  t^olid  nouri«hment,  and  at  the  end  of  twn  months  the  cure  waa 
complete.  By  phicing  a  finger  within  his  mouth,  a  slight  nodosity  could  be  felt 
in  the  place  where,  in  the  recent  fracture,  the  splintered  points  were  perceptible.' 

DieHenbacli  recurdcd  a  fracture  of  the  great  right  horn,  produced  in  the  same 
manner,  by  gra^^ping  the  throat  between  the  thumb  anil  tiiiger;*,  which  occurred 
in  a  girl  only  nineteen  years  old.  Very  alight  pressure  upon  the  side  of  the 
bone  was  suflicieni  to  move  the  fragmejJt  inward,  and  to  produce  a  crepitus;  but 
it  immediately  resumed  its  |dace  when  the  pressure  wjts  removed.  There  being 
no  displacemeut,  the  cure  was  etfected  in  a  short  time  without  resort  to  any 
remedies.  8he  was  not  even  forbidden  to  speak. ^  Auberge  saw  a  similar  ease 
in  aper-^on  fifty-five  years  old,  occasioned  by  graspiug  the  throat.  The  fracture 
was  in  the  great  horn  of  the  right  side,  and  the  displacement  w&b  bo  complete 
that  crepitus  could  not  be  (elt,  und  the  mucous  membrane  of  the  pharynx  waa 
penetrated  by  the  broken  bone.' 

Dr.  Wood,  of  Cincinnati,  examined  a  fracture  of  the  os  hyoides  that  b^ 
occurred  abont  one  week  before.  The  patient,  a  female,  had  faillen  dow*n  the 
cellar-steps,  striking  the  prominent  parts  of  the  larynx  and  hyoid  bone  against 
a  projecting  brick,  severely  injuring  the  larynx  as  well  as  fracturing  the  bone. 
The  fracture  was  on  the  left  side,  and  near  the  junction  of  the  great  fiorn  with 
the  body  of  the  hone.  Crepitus  was  distinctly  felt  on  pressing  the  bone  between 
the  thumb  and  linger;  or  when  the  patient  would  swallow;  though,  at  this 
time,  the  severe  symptoms  that  followed  the  accident,  and  con  tinned  for  several 
days,  had  aomewhat  subsided.  Immediately  after  the  accident  there  was  pro- 
fuse bleeding  from  the  fauces*  and  she  experienced  great  difficulty  and  pain  in 
the  act  of  swallowing,  and  the  power  of  speech  was  almost  entirely  b>*it.  On 
attempting  to  depress  or  protrude  the  tongue,  she  felt  distressing  symptoms  of 
sulfocatioru  Coosiderable  indanimation  and  swelling  ut  the  throat  and  larynx 
ensueil.  In  about  four  weeks  the  patient  had  so  far  recovered  iia  to  be  able  to 
converse,  tliough  the  voice  was  somewhat  impaired,  ^he  was  yet  unable  to 
gwallow  solid  fond,  and  was  wholly  sustained  by  fluids.*  Marcinkovsky  saw 
a  woman  in  whom  both  the  hiwer  jaw  and  the  left  horn  of  the  os  hyoides 
were  broken  by  a  fall  from  her  carriage  against  a  wall.  Bhe  died  in  about 
twenty-four  hours,  from  Hufibcation.*  Dr.  U Hinder  reports  the  following:  *' A 
laborer,  a?t.  sixty-three,  fell  from  a  wagon  on  his  face,  and  discharged  a  large 
quantity  of  blood  by  the  mouth.  He  tVmnd  he  could  not  swalhjw,  and  when 
seen  twelve  hours  afterward,  complained  of  severe  pain  in  the  neck  and  nape^ 
with  inability  to  turn  his  head,  though  n(»  injury  of  the  vertebrae  c*mld  be  de- 
tected.    His  voice  wae  hoarse  and  difficult,     'in  attempting  to  drink^  the  fluid 


'  Amer  Jourru  Med.  8<!i.,  vol.  xiii.  p.  25tL 

*  Medio,  Vereia*zeitung  fdr  Proussen,  lb33,  No.  a;  Onxelt*!  M^cL,  \^M,  p,  1ST. 
'  Revue  MAH„  July.  18^^5 

*  Western  Lancet  ;*alBfi  N.  Y.  .Tourn.  Mesl  ,  vol.  xv,  p,  l.'»2, 
^  Medic.  Vereinfzeitung  llir  Pretisaeu,  183,3,  No.  15:  Gtti-.ette  M^dic^lt*.  1833.  p.  354. 
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t  rr-  rh  violent  cough mg,  ihe  patieot  dfclari ng  he  felt  it  as  if  entering 

Ujc  li  i  _->..     An  exannriutioii  of  the  fauces  led  to  no  explanation  of  tbi» 

uaditioa.      The  epiglotti;*  did  not,  however,  appear  to   close  completely  the 

iyu%,  or  to  be  in  its  exact  pomtion.    The  tongue  \\m  movable  in  all  diree- 

^and  pressing  it  down  with  a^f»atula  caused  no  inconvenience.      The  hyoid 

bil  to  {«**«*©»*  iu  continuity.     No  crepitation  or  abnortnal  mobility  could  he 

Ire4i,  and  no  pain  at  the   root  of  the  tongue  occurred  on  attempting  to 

ifiSillow.      After  repeated  esamiiiatioiiM,  the   ctuse  waa  concluded  to  he  one  in 

wliicK  the  functioui*  of  the  iiervus  va^us  had  undergone  great  dtHtiirbance,  or 

the  muscles  of  the  larynx  had  1  become  torn  or  paratyz<'d.     Me4lieine  and  food 

w«f«  adminifttered  by  means  of  an  ehiiitic  tube.    Tlie  patient  had  a  good  apfietite 

aadd^ptweU;  the  pain  of  the  neck  vva-M  lor*t,  and  its  motion  reeovered ;  a  hectic 

_<0t3gii,  ffom  which  he  had  king  suffered,  alone  remaining.     After  continuing, 

■^werrr,  t4»  go  on  thus  well  for  six  days,  the  cough  increased  ;  the  appetite 

lied ;  Hlreugth  was  lost ;  the  voice  was  scarcely  audible ;  and  in  tive  more  days 

lient  died  exhausted.     At  the  autopsy  a  fracture  of  the  os  byoides  was 

One  of  the  large  cornua  was  broken,  and  had  become  tirmly  itn bedded 

fw«en  tht*  epiglotti.-i  and  riuia  glottidi^,  inducing  the  raisted  position  of  the 

«pigtutlis«  k»«§  of  voice,  aufl  difficulty  in  swallowing."^      A  wonjsm,  fifty *six 

▼cinold,  made  a  misstep  and  felt  backward,  and  at  the  same  moment  that  her 

tifid  was  thrown  violently  back,  she  lelt  distinctly  a  Hensation  as  if  a  solid  body 

hid  broken,  in  the  upper  part  of  her  neck  and  upou  its  lef\  aide*     An  examina- 

tioii  flhimed  that  she  bad   fractnred   the    great  left  horn   of  the  os  byoides* 

T.  i«.^--rT-fT<,.^  t!ni1  -suppuration  followed,  and  finally,  after  about  tbree  months, 

!>ent   ma<le   iU  way  out   in  a  condition  of  necrosis,  and  the 

.  i..  alcd,  but  there  remained  fivr  many  year^i  a  sense  of  unea^inesH 

itHMi  rts  when  she  s^wailowed.  sometimes  amounting  to  [>ain.' 

1  i  La  l{oe»  of  Greenpoint,  N.  Y.,  ha**  re|>orted  the  ca.se  of  a  man  ast. 

en,  in  whom  the  right  eornu   was  bn»ken  at  its  junction  with  the 

he  act  of  gaping.     During  tifleeri  or  twenty  day«  he  wm  nnable  to 

ther  liquids  or  solids,  exce[»t  in  very  small  qiiantitie^^     Complete  rest 

lied,  and  he  wm  i»ejmitted  to  h«dd  his  bead  in  that  po.Hition  which  he 

- 1  comfortable,  incliDing  to  the  right  and  forward.    He  made  a  complete 

Sftnptoms. — Tbe  accident  has  been  characterized  by  a  sudden  aensa- 
\m  4*  if  a  Imjdc  had  broken  :  in  it  few  instiinccs,  by  profuse  bleeding 
ftm  the  fauces;  by  dithculty  in  opcnini^  the  mouth  ;  by  iinpossibilitj  of 
<hglatitian,  and  by  loss  of  voice  in  others;  witb  great  |iaiM  in  moving 
ttve  toiigUiN  tbe  |min  being  especially  at  its* root;  in  one  instance  the 
tongncwas  perceptibly  ilrawn  to  one  side.  Tbere  is  usually  more  or  less 
swelling  and  soreness  about  tlie  neck,  with  erehyinosis  ;  and  at  a  later 
pmi)A,  cotigh,  expectoration,  hoarseness,  etc.     The  eireumstances  which, 

"ver,  indicate  certainly  the  nature  of  the  accident,  are  preternatural 

ility  of  tbe   fra^tnent^,  with   or  without  crepitus,  and   the  angular 

rnward  projection,  which  tnay  in  most  cases  be  distinctl}^  felt  in  a  careful 

«*uminatioD  of  tbe  pharynx.     In  tlie  ease  relatnl  by  (iru rider,  tbe  only 

«fiiiptom<i  were  a  loss  of  voice,  difficulty  of  degbilitiou,  and  a  sensation, 

•ken  the  attempt  was  made  to  swallow,  as  if  the  fluids  pii^ssed  into  tbe 

*m'l^iyH«:  with  also  an  imperfect  closure  of  the  epiglottis  uponjhe  rirna 

No  preternatural   mobility  or   irregularity  in  the  fragments 

.  detected,  nor  was  there  crepitus,  and  it  was  conchided  that  the 

booif  was  not   broken,  yet   the  autopsy  showed  tijat   the  fragment  was 

tmbetldcd  deeply  between  the  epiglottis  and  tbe  rim  a  glottidis. 

1  .^stldri   Jmhftjuch,,    vol.  Ixviii.:    also  Amer,  Jouru.  Metl.  Sci,.  vol    xlix.  p.  2W* 
s  Mir,-^i*„.   „,,  ,  ,T  .  u  n)\  »  La  Roe.  Med.  Reetmi,  April  15.  ia«2. 
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PrognoBiB. — It  is  only  in  view  of  its  complications  that  this  accident 
can  be  regarded  as  serious ;  where  the  severity  of  the  injury  has  been 
such  as  to  fracture  the  lower  jaw  at  the  same  time,  as  in  the  case  related 
by  Marcinkovsky,  or  such  as  to  bury  the  fragment  deep  in  the  tissues 
about  the  rima  glottidis,  as  in  the  case  mentioned  by  Griinder,  a  favor- 
able termination  could  scarcely  have  been  expected.  Five  of  the  eleven 
recorded  by  me  have  died ;  but  of  these,  three  have  died  by  hanging,  and 
the  remaining  two  from  the  causes  named.  Of  the  three  in  which  the 
accident  resulted  from  a  direct  blow,  only  the  patient  of  Dr.  Wood,  of 
Cincinnati,  has  survived;  while  of  the  three  whose  fractures  resulted 
from  lateral  pressure  upon  the  cornua,  all  recovered ;  so,  also,  did  the 
two  patients  in  whom  the  fracture  was  produced  by  muscular  action. 

[Union  by  callus  has  been  demonstrated  in  several  cases,  as  in  the  example 
given  by  Gurlt,  where  the  fracture  was  through  the  right  greater  cornu.] 

Fig.  55. 


Unite<l  fnicture  of  the  hyoid  bone. 

Treatment. — No  doubt  when  the  fragments  are  displaced  an  attempt 
ought  to  be  made  to  replace  them  by  introducing  one  finger  into  the 
mouth,  while  with  the  opposite  hand  the  fragments  are  supported  from 
without.  Lalesque  found  this  a  matter  of  some  difiiculty,  but  Auberge 
experienced  no  difficulty  at  all.  The  degree  of  diflliculty  will  very  much 
depend  upon  the  degree  of  displacement,  and  the  consequent  lacerations 
of  the  soft  tissues  about  the  bone.  But  however  this  may  be,  it  must  be 
altogether  another  thing  to  be  able  to  keep  in  exact  apposition  the  broken 
ends  of  a  bone  whose  diameter  is  so  inconsiderable,  and  upon  which  it  is 
quite  impossible  to  apply  any  apparatus  or  dressings  to  retain  the  frag- 
ments in  place.  Lalesque  threw  the  head  of  his  patient  slightly  back, 
with  the  view  of  making  "permanent  extension"  upon  the  fragments 
through  the  action  of  the  muscles  and  ligaments  attached  to  the  bone, 
and  he  recommends  this  position  as  that  which  is  best  calculated  to  pre- 
serve the  coaptation.  Malgaigne,  on  the  contrary,  without  having  him- 
self seen  any  example  of  this  fracture,  believes  that  the  position  of  flexion 
of  the  neck,  with  entire  relaxation  of  the  muscles,  would  be  most  suitable  ; 
and  this  was  the  position  in  which  La  Roe's  patient  found  himself  most 
comfortable. 
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[Pick'  directs  the  patient  to  be  placed  in  a  "  bed-chair,"  with  the  head  thrown 
slightly  back,  and  fixed  in  this  position  by  a  coronal  bandage  and  two  braces 
Mssing  to  the  shoulder  on  either  side,  as  is  employed  in  cases  of  cut-throat. 
The  neck  should  be  encircled  by  a  collar  made  of  soft  chamois-leather  spread 
with  adhesive  plaster  and  evenly  applied.] 

In  all  cases  it  will  be  proper  to  enjoin  silence,  and  to  adopt  suitable 

measures  to  combat  inflammation,  such  as  topical  bleeding,  fomentations, 

moistening  the  mouth  with  cool  water,  or  permitting  small  pieces  of  ice 

to  rest  in  the  mouth  until  dissolved,  without  in  general  allowing  the  fluid 

to  be  swallowed ;  but  in  some  examples,  no  doubt,  the  patient  may  be 

permitted  to  swallow.     In  case  the  life  of  the  patient  is  in  danger  from 

starvation,  the  surgeon  may  be  compelled  to  resort  to  nutritious  enemata, 

or  possibly  to  the  use  of  the  stomach-tube.     The  latter  method  is  liable 

to  the  serious  objection  that  the  tube  is  apt  to  cause  irritation.     When 

asphyxia  is  threatened,  laryngotomy  or  tracheotomy  may  be  demanded. 


CHAPTER    XV. 

FRACTURES  OF  THE  CARTILAGES  OF  THE  LARYNX. 

The  following  summary  of  62  cases  of  fracture  of  the  laryngeal 
cairtilages  is  compiled  from  the  52  cases  collected  by  Henocque,  and  10 
additional  cases  collected  by  Durham  :^ 

CVtrtllfigM  fractured. 


Thyroid  only 
Cricoid  only 
Thyroid  and  os  hyoides 
Thyroid  and  cricoid 


Thyroid,  cricoid,  and  os  hyoides  . 
Thyroid,  cricoid,  and  trachea 
Cricoid  and  trachea 
Cricoid,  trachea,  and  oe  hyoides 
'*  Fractures  of  larynx  ** 


No.  of 
Cawn. 

Deaths. 

RecoYerie*. 

24 

18 

6 

11 

11 

4 

2 

2 

9 

» 

2 

2 

o 

o 

2 

2 

I 

I 

7 

;i 

4 

i\2  .'»0  12 

Gteneral  Etiology  of  Fractures  of  the  Laryngeal  Cartilages. — As  a 
V^edisposing  cause,  advanced  age,  with  its  usual  concomitant,  partial  or 
coniplete  ossification  of  the  cartilages,  has  been  thought  to  occupy  a 
ptominent  place. 

In  the  case  reported  by  Plenck,  the  cartilages  were  already  very  much  ossified, 
although  the  suoject  was  only  thirty-seven  years  old.  Morgagni  observed  that 
in hig  experience  it  had  occurred  always  in  advanced  life.  In  my  own  case, 
however,  the  cartilages  were  only  slightly  ossified,  the  patient  being  forty-one 
years  old;  nor  did  the  lines  of  the  several  fractures  indicate  a  preference  for  the 
Donv  plates ;  but  it  seems  to  me  that  they  rather  avoided  them,  and  in  the  case 
of  the  incomplete  fracture  the  bone  appeared  to  have  arrested  the  fracture.    In 

*  Fract.  and  Disloc.  ^  Malgaigne,  op.  cit.,  p.  408. 
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fact,  a  few  experiments  have  satisfied  me  that  the  adult  laryngeal  cartilages  are 
quite  as  brittle  as  bone,  and,  consequently,  that  ossification  in  no  way  increases 
tneir  liability  to  fracture.  Hunt  ascertained  the  age  in  fifteen  cases,  and  but 
one  of  the  whole  number  was  over  forty-five  years;  five  occurred  in  children, 
one  of  whom  was  only  four  years  old. 

The  immediate  causes  have  been  direct  blows,  as  falling  upon  the  e<lge 
of  a  pail,  a  kick  from  a  horse,  or  pressure,  as  in  hanging,  or  in  grasping 
the  larynx  strongly  between  the  thumb  and  fingers,  and  in  gunshot 
injuries. 

General  Symptomatology,  etc. — The  signs  of  this  accident  are  such 
as  may  attend  any  severe  injury  of  this  organ,  whether  accompanied 
with  a  fracture  or  not,  such  as  pain,  swelling,  diflScult  deglutition,  em- 
barrassed respiration,  loss  of  voice,  cough,  and  perhaps  bloody  expecto- 
ration, with  emphysema,  etc.  But  none  of  those  can  be  regarded  as 
diagnostic ;  although,  when  taken  in  connection  with  the  history  of  the 
accident,  especially  if  a  very  severe  and  direct  blow  has  been  received, 
or  more  certainly  still  when  symptoms  so  grave  and  complicated  have 
followed  an  attempt  at  strangulation  by  grasping  the  throat,  they  may 
be  regarded  as  probable  or  presumptive  evidences.  A  positive  diagnosis 
must  depend  upon  the  presence  of  a  sensible  displacement,  or  motion  of 
the  fragments,  with  crepitus. 

In  the  case  related  by  Plenck,  death  followed  almost  immediately,  with  con- 
vulsions, and  without  any  outcry ;  indicating,  probably,  some  severe  lesion  of 
the  spinal  marrow ;  whilst  in  M.  Ollivier's  patient  suffocation  ensued,  at  first 
intermittent,  and  finally  permanent.  Gurlt  reports  12  examples  of  sudden 
death  following  these  lesions,  of  which  he  thinks  at  least  3  were  unaccomoanied 
by  lesion  of  the  spinal  cord.  In  my  own  case,  suffocation  was  througnout  a 
prominent  symptom,  with  only  such  slight  intervals  of  amelioration  as  might 
have  been  occasioned  by  the  extrication  of  the  blood  or  mucus  from  the  larynx. 

General  Prognosis. — The  prognosis  ought  to  depend  rather  upon  the 
seat,  complications,  and  gravity  of  the  injury,  than  upon  the  simple 
decision  of  the  question  of  fracture.  A  fracture  produced  by  grasping 
the  wings  of  the  thyroid  cartilage,  and  without  any  great  contusion  or 
laceration  of  the  soft  parts,  might  reasonably  be  expected  to  terminate 
favorably  under  judicious  management ;  but  when,  on  the  contrary,  the 
fracture  is  the  result  of  great  violence  inflicted  directly  upon  the  front  of 
the  cartilages,  producing  severe  contusion  and  laceration,  and  is  followed 
by  great  swelling,  emphysema,  very  difficult  respiration,  complete 
aphonia,  impossibility  of  deglutition,  etc.,  the  prognosis  cannot  but  be 
unfavorable. 

By  reference  to  the  table  at  the  beginning  of  this  chapter  it  will  be  seen  that 
all  of  the  cases— 27  in  number — in  which  the  cricoid  was  involved,  terminated 
fatally.  The  only  cases  involving  the  cricoid  in  which  recovery  has  taken 
place  have  been  certain  examples  of  gunshot  injuries. 

General  Treatment. — In  examples  of  simple,  uncomplicated  fracture, 
"  silence,  regimen,  and  a  small  bleeding  "  may  suflSce  :  but  in  other  cjises 
it  may  become  necessary  to  introduce  a  tube  into  the  stomach,  to  supply 
the  patient  with  food  and  drink,  since  deglutition  may  be  impossible. 
If,  also,  suffocation  is  imminent,  there  may  remain  no  alternative  but  a 
resort  to  tracheotomy.     Indeed  this  operation  ought,  we  think,  to  be 
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resorted  to  in  all  cases  in  which  emphysema  is  prominent,  or  in  which 
respiration  is  interfered  with  seriously. 

Hunt,  of  the  Pennsylvania  Hospital,  who  has  arranged  a  tabular  synopsis  of 
twenty-nine  cases,  says  that  of  seventy-seven  cases  ten  recovered  and  seventeen 
died.  Of  eight  cases  in  which  tracheotomy  was  performed,  but  two  died.  In 
the  four  cases  in  which  recovery  took  place  without  an  operation,  no  mention  is 
made  of  bloody  expectoration  or  of  emphysema.^ 

[Hunt's  opinion  of  the  necessity  of  an  operation  is  not  too  emphatic.  He 
says  :  '*  I  think  that  our  list  shows  that  active  and  prompt  treatment  by  laryn- 
gotomy  or  tracheotomy  gives  the  only  hope  of  success,  where  the  emphysema 
and  bloody  expectorations  show  that  the  mucous  membrane  has  been  lacerated 
by  the  broken  fragments.*'] 

As  to  a  "  reduction  *'  of  the  fragments  by  manipulation,  I  believe  it 
will  be  found  generally,  if  not  always,  impracticable.  Whatever  dis- 
placement exists  must  be  mostly  inward,  and  we  can  have  no  means  of 
forcing  them  again  outward.  Nor,  if  once  replaced,  do  I  see  any  reason 
to  suppose  that  they  would  not  become  immediately  displaced. 

[Pick  (Fractures  and  Dlslocatiotis)  suggests  that  if  there  is  any  difficulty  in 
maintaining  the  cartilages  in  position  after  restoration,  an  instrument  con- 
structed on  the  principle  of  Tredelenberg's  tampon  canula  may  be  devised  for 
this  purpose.  He  also  advises,  if  there  is  any  difficulty  in  deglutition,  to  feed 
the  patient  with  fluid  food,  introduced  into  the  stomach  by  means  of  a  large- 
seized  gum-elastic  catheter  passed  down  the  oesophagus  and  connected  with  a 
stomach-pump  in  preference  to  using  a  stomach-pump  tube,  which  has  a  ten- 
•iency  toaisplace  the  fractured  cartilages.] 

Chelius  has  suggested  the  propriety,  in  such  cases,  of  cutting  open  the  cover- 
ings of  the  larynx  freely  in  the  median  line,  and,  after  stanching  the  bleeding, 
proceeding  at  once  to  divide  the  larynx  itself  in  its  whole  length,  and  then  re- 
placing the  broken  cartilages.^  The  procedure  has  an  aspect  of  severity,  but  I 
can  well  conceive  of  circumstances  which  would  justify  its  adoption ;  not,  how- 
®^er,  so  much  for  the  purpose  of  replacing  the  cartilages,  as  for  the  purpose  of 
*5''^ting  a  fatal  internal  hemorrhage,  and  of  Jjiving  a  free  admission  of  air  to 
^he  lungs.  If  this  operation  were  to  be  practised,  the  wound  ought  to  be  left 
*^.pen  for  a  sufficient  length  of  time  to  allow  of  the  subsidence  of  the  inflamma- 
tion, and  then  permitted  to  close  with  such  precautions  as  experience  teaches 
*^  usually  necessary  after  the  windpipe  has  been  opened. 

Antiphlogistic  measures,  combined  with  fomentations  to  the  neck,  so 
fai'as  these  latter  are  found  to  be  agreeable  and  practicable,  are  im- 
portant measures  and  not  to  be  overlooked  in  the  general  plan  of  treat- 
meat. 

.  ^y  own  patient,  also,  found  small  pieces  of  ice,  permitted  slowly  to  dissolve 
in  the  mouth,  very  grateful;  but  he  preferred  very  much,  as  an  external  appli- 
cation, the  warm  fomentations  to  the  cold  lotions. 

^**fR— Additional  references:  Fractures  of  the  Larvnx.  Gurlt,  der  Knochen,  vol.  ii. 
H<^'»'»«.  Cdsper's  Viertelj..  ISfil.  p.  :U2.  Witte,  Archiv.'fdr  kiln.  Oliir.  Langenbeck,  Bd. 
2l,S.  494-7.  W,\.  Fischer.  Krioo-Brf.,  1  Theil  Het?..  S.  113.  Xeudorfer,  Handb.  der 
Kmeg?.  2  Haffce,  2  Heft,  S.  410.  Il^nocque,  Gaz.  Hebdom..  Sept.  25  and  Oct.  2,1868. 
Fre-iet,  Sur.  Frac.  du  Larvnx,  ISRH.  Gaz.  dea  H^p..  ISIJS,  Nos  9i>  and  «t.  Chailloux, 
Th^sede  Paris,  1873.  Wales.  Amer.  Journ.  Med  Sci  .  Jan.  1801.  Hamilton,  Ibid..  April. 
IW7.  O'Brian.  El.  Med.  and  Surg  Journ..  v.  18.  Bui  Sic.  Anat..  Dec  1866.  Keiller, 
Elm.  Mel.  Journ.,  lvS58,  pp.  527.  824.     Dublin  Quart.,  May,  1860.     Lancet,  1869,  p   707. 

*  Hunt,  Amer.  Journ.  Med.  Sci..  April,  1866. 

'^  System  of  Surgery.  Philadelphia  ed  ,  vol.  i.  j).  581,  1847. 
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§  1,  Thyroid  Cartilage* 


lo  twenty- four  of  the  fifty4wo  case«  collected  by  H6noc(]ue,  the  thyroid 
alone  was  broken;  and  in  seven  of  I'oinsot's  ^nahot  cases  the  same  fact  was 
obaerved.  Poinsot  remarks  :  '*  In  all  the  cai*es  of  fracture  of  the  thyroid  alone 
noted  by  Hi^^nocqne,  the  fracture  waa  produced  by  lateral  presssure,  the  larynx 
having  been  violetjtl y  ?>imicezed  between  the  tbiinib  and  fingers.  In  the  cases  of 
Piedagorel  and  Martin-I>amoiirette.  the  same  cause  exiftted»  Sometimes,  how- 
ever, the  fracture  seems  to  have  been  produced  by  a  direct  pressure  from  before 
backward.  Such  was  a  ca^e  reported  by  Mr.  Langlet.  where  an  insane  man 
suftered  with  this  fracture,  which  had  been  caused  by  the  pressure  of  ibe  edge 
of  a  straight-jacket.  Heaocnue,  and  after  him  ChaiUxjux,  insists  tiptm  the  fact 
that  fracture  of  the  thyroid  cartilage,  whether  isolated  (»r  not,  has  uevtr  been 
observed  to  follow  hanging.  Contrary  to  what  occurs  in  the  case  of  the  hyoid 
bone,  fractures  of  the  thyroid  cartilage,  whether  produced  by  pressure  either 
lateral  or  from  before  backward,  are  of  a  ^rave  character.  Out  of  28  caaea, 
Ut'^nocfjue  counts  no  less  than  18  deaths.  As  a  singular  contrast,  in  gunshot 
fractures  the  reault.s  are  less  disastroun;  our  seven  cases  only  count  two  deaths, 
and  in  these  two  the  fatal  termination  is  explained  by  the  extent  of  the  accom- 
panying lesions.  In  one  of  the  wounded,  the  ball,  after  entering  near  the 
symphysis  mentis,  had  broken  the  jaw,  had  passed  under  the  hyoid  heme,  and 
lodged  itself  in  the  thyroid  cartilage.  In  the  other,  beside  the  loss  of  a  portion 
of  the  anterior  part  of  the  thvroid  cartilage,  the  autopsy  showed  a  fracture  of 
the  humerus,  of  the  left  clavicle  and  shoulder-blade,  and  of  the  right  side  of  the 
lower  jaw.  Of  the  four  wounded  who  recovered,  two  were  operated  upon  by 
tracheotomy-  In  the  one  operated  upon  by  Maas,  a  f*hassepot  ball  having  frac- 
tured the  left  alaof  the  thyroid  cartilage,  considerable  emphysema  of  the  neck 
and  chest  supervened  within  a  few  inoment*^,  the  blood  flowing  into  the  trachea. 
Maas  performed  superior  tracheotomy  during  a  severe  (mroxysm  of  asphyxia, 
and  the  patient  recovered  without  any  accident.  MuUer  only  operated  on  his 
na dent  on  the  second  day,  when  there  existed  some  cyanosis,  resulting  from 
dyspnoea,  and  a  well-marked  infiltration  of  the  neighboring  tissues  ;  the  cure 
was  accomplished  also  with«mt  any  untoward  event. 

**Goetting*ft  patient,  who  had  both  lamellte  of  the  thyroid  cartilage  traversed 
through  their  middle  and  t>om  right  to  left  by  a  Chassepot  ball,  exhibited,  as 
soon  as  wounded,  symptoms  of  suffocation  which  he  thought  would  prove  fatal  j 
but  these  phenomena  Hubsidcd  entirely  before  he  was  placed  in  the  ambulance, 
and  he  recovered  without  operative  interference.  In  the  case  of  Fischer's 
patient,  no  accident  occurred;  indeed,  there  was  only  an  incomplete  tracture, 
the  projectile  having  only  taken  idT  the  most  superficial  lamelhcof  the  pomum 
Adami.  But  in  our  last  case  the  cure  was  no  le*s  exempt  from  complicationa, 
although,  as  in  Goetting*:^  patient,  the  ball  had  traversed  the  thyroid  cartilage 
and  had  wounded  the  vocal  cordt?.  The  patit;nt  breathed  Ireely  through  the 
wound,  and  at  tio  lime  were  there  any  symptoms  of  suffocation.  The  edge*  of 
the  wound  were  approximated  by  means  of  a  silver  suture,  and  it  was  healed  in 
two  months."' 

The  tollowing  additional  cases  illustrate  the  peculiarities  of  the  fractures  of 
the  thyn)id  cartilage.  M.  Ladoz  examined  the  larynx  of  a  man  who  had 
been  assattsinated,  and  upon  whose  neck  he  found  a  handkerchief  bound  so 
tightly  as  to  leave,  after  iis  removal,  a  deep  tnrrow  :  but  the  neck  showed  also 
dietinct  marks  produced  by  the  lingers  and  thumb.  There  was  a  fracture  of  the 
thyroid  cartilage  which  extended  obliquely  downward  and  outward  through  its 
right  wing*  The  whole  of  the  larynx  was  very  mut-h  ossitied,  although  the  sub* 
ject  was  only  thirty-seven  years  old/  In  182H,  M.  Ollivier  communicated  to  the 
Academy  of  ^ledicine  a  case  in  which,  this  c;*rtilage  beinj^  broken,  the  patient 
died  of  suttbcation.*  M.  Marjolin  says  :  "Two  women  at  the  hospital  being  en- 
gaged in  a  quarrel,  one  of  them  seized  her  antagonist  by  the  throat,  and  gripped 

^   PoiM*:>l.  Frericli  e*littoQ  of  tliia  treatise,  p.  152. 
^  Gazette  Mtdieftle,  iwrts,  n.iitjg. 
^  Archives  Gdn^rale?  <le  M^difciae,  tnme  ii.  p.  SOT- 
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f  00  strongly  that  she  broke  the  thyroid  cartilage  from  its  tipper  to  lu  lower 
KID.     Hi  knee,  regimen,  a  biiijiU  bleeding,  unci  the  cure  was  accompliabed,''* 
[iicott  operated  successful lj%  in  1620,  by  introducing  a  leaden  tube  into  the 
tmcfaea  in  a  case  in  which  the  thyroid  wa«  "damaged. 


§  2  Thyraid  and  Cricoid  Cartilages. 

Pleuck  saw  a  fracture  of  both  the  thyroid  and  cricoid  cartilages  produced  by 
filHtig  u{>c>n  the  rim  nf  a  paiL*  Reiner  mentions  &  fracture  of  the  larynx  fount! 
in  a  person  who  had  been  handed.'  Dr.  O' Brian,  of  Edinburgh,*  report*  a  case 
of  fracture  ol  both  cartilaees,  involving  the  trachea  also,  in  a  woman  who  had 
received  a  kick  under  the  jaw»  and  who  died  on  the  following  day.  I  am  able 
tofuTni«h  one  example  of  fracture  of  both  tlie  thyroid  and  cricoid  cartilages, 

J.  C,  let,  forty-one.  igaupposed  to  have  been  kicked  by  a  horse  on  the  10th  of 
Kovember,  iJ^StJ.  When  found,  he  was  tsittitig  upright,  but  unable  to  articulate 
•xcept  in  a  whisper.  His  countenance  wa»  anxious,  his  pulse  feeble,  extremi- 
tifsfs  cold,  and  he  was  breathing  with  great  difficulty.  A  small  quantity  of  blood 
was  issuing  from  his  fauces.  His  tipper  lip  was  cut,  and  a  few  of  hia  teeth  dia- 
l<xrMed ;  the  wound  appeiiring  as  if  inflicted  by  one  of  the  corks  of  the  horse's 
sboea.  There  was  no  other  wound  ;  but  over  the  left  wing  of  the  thyroid  carti- 
lige  there  was  a  slight  discoloration,  preshure  upon  which  produced  intense  pain 
Md  suffocation,  and  disclosed  the  lact  that  the  thyroid  nroniiitence  was  de- 
pressed very  much  and  broken.  Cold  lotions  were  directed  to  be  applied,  and 
to  the  thirst  was  excessive,  but  deglutition  impossible,  he  was  permitted  to  bold 

•  pieces  of  ice  in  his  moulh.  This  plan,  with  but  slight  modifications,  such  as 
tbe  aubetitution  of  warm  fomentations  to  the  neck  tor  the  cold  lotions,  was  coii- 
tinued  until  the  following  evenings  when,  at  the  request  of  the  attending 
physician,  Dr.  Barber»  I  was  called  to  see  him.  The  symptoms  remained  nearly 
the  aame  at»  at  first.  He  was  unable  to  speak  audibly,  or  perform  the  act  of 
•deglutition;  his  breathing  was  difficult,  and  at  times  threatened  nnttbcation, 
TLe  lateness  of  the  hour,  with  other  circumstances,  determined  me  to  defer 
*«r^cal  interference  until  morning.  At  daybreak  of  the  12th,  I  made  the  oper- 
ition  of  laryngotomy,  and  introduced  a  large  double  canula  into  the  crico- 
thyroid ean  space.  This  operation  wiis  rendered  di  til  cult  by  the  great  amount  of 
swelling  about  the  neck,  due  botfi  to  emphyjsema  and  serous  infiltratiouij.  The 
breathing  immediately  became  easy,  ancf  gradually  the  appearance  of  asphyxia 
fliiappeared  troni  his  face ;  but,  after  about  six  or  seven  hour>i,  he  began  per- 
*-'eptibly  to  fail  in  strength,  and  died  at  1\  o'clock  P.  M.  of  the  following  day. 
apparently  fn»m  exhaustion  rather  than  from  suffocation,  having  survived  the 
accident  about  seventy-two  hours,  and  the  operation  about  thirty- four  hours. 
The  autopsy  disclo^^ed  a  comminuted  fracture  of  the  thyroid  cartilage,  with  a 
^Jttiple  fracuire  of  the  cricoid.  The  thyroid  was  broken  almost  perpendicularly 
through  the  centre,  the  line  of  fracture  being  irregular  and  inclining  slightly  to 
^belettside.  The  left  inferior  horn  was  broken  olf  about  three  lincH  Irom  ita 
Articulation  with  the  cricoid  cartilage.  The  right  nla  was  broken  also  in  a  line 
!J)^ly  vertical,  but  irregular,  at  a  puint  about  six  lines  from  its  posterior  margin. 
J^*^  pomum  Adami  was  depressed  to  the  level  of  the  cricoid  cartilage,  and  the 
l^ft  B^h,  being  completely  detjicbccl,  was  thrown  inward  and  upward  several  lines, 
l-odemeath  the  perichondrium,  especially  upon  tbe  inner  side,  there  was  pretty 
**tensive  bloody  infiltration.  Osnification  of  the  cartilages  had  commenced  at 
*^eriil  points,  but  it  had  made  little  progress.  The  central  fracture  of  the 
*«Jroj<j  ^as  through  cartilage  alone.  The  fracture  of  the  right  ala  was  through 
'*niliige  until  it  reached  a  bony  belt  com  prising  the  two  inferior  lincH  of  its 
f^'^fse.  The  left  lower  horn  wa.s  ossified,  and  the  fracture  was  through  thia 
^^y  ttmcture.    The  fracture  through  the  cricoid  cartilage  commenced  close 

•  J'*!^**?^^.  ^P'  *-it'^  P  '*"^> 
-.    Morgsigni.  lie  Bedibuj?,  ett%.  Eprs.  19,  num.  13,  14.  *»l  Us  Reiner,  Autiale**  d'Hygi^ne, 
J**  Hr.  p.  ITl ;  frijrn  Mrtlgnij^ne, 
*^*Briiij,  Etitoburgh  MeU  nnd  Surg>  J<mm,,  vol.  xviii. 
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upon  the  margin  of  a  bony  plate,  but  in  its  whole  course  it  traversed  only  carti- 
lage. It  was  on  the  left  side.  There  was  also  an  incomplete  fracture  on  the 
right  ala  of  the  thyroid  cartilage,  commencing  in  the  line  of  the  principal  frac- 
ture and  extending  obliquely  downward  about  three  lines,  until  it  was  arrested 
by  the  bony  plate  which  constituted  the  lower  margin  of  this  wing.  A  ragged, 
lacerated  wound  in  the  back  of  the  larynx,  above  the  cricoid  cartilages,  com- 
municated directly  with  the  oesophagus. 

§  3.  Cricoid  Cartilage. 

Both  Valsalva  and  Cazauvieilh  have  each  met  with  a  single  example  of  this 
fracture,  without  fracture  of  the  thyroid  cartilage ;  and  Weiss  has  found  the 
cricoid  cartilage  broken  into  numerous  fragments,  and  at  the  same  time  separated 
from  the  trachea.  In  the  table  at  the  beginning  of  this  chapter,  eleven  similar 
cases  are  recorded. 

[§  4.  Fracture  of  the  Condyle  of  the  Occiput. 

Dr.  Morgan,  of  Leavenworth,  Kansas,  reports  the  following  case  as  a  frac- 
ture of  the  condyle  of  the  occipital  bone:  A  coal-miner,  aet.  about  thirty-five 
years,  colored,  was  injured  by  the  fall  of  a  mass  of  slate  upon  him,  after  which 
for  a  lon^  time  he  was  unable  to  turn  his  head  to  the  right.  Jle  partially  re- 
covered, but  again  received  a  similar  injury  about  three  years  after.  He  was 
never  again  able  to  move  his  head  in  any  direction,  nor  to  work.  Hemiplegia 
soon  afler  supervened,  when  he  took  to  his  bed.  His  head  became  rigidly  fixed 
and  turned  to  the  left,  instead  of  right,  as  after  the  first  injury.  There  was 
paralysis  of  motion  and  sensation  of  the  upper  and  lower  extremities  of  the  right 
side ;  the  prick  of  a  pin  was  felt  on  the  left  side,  and  the  fingers  could  be  slightly 
fiexed  after  massage.  There  was  little  pain,  except  when  clonic  spasms  occurred. 
When  his  head  moved,  the  whole  body  had  to  be  moved.  His  wife,  who  always 
moved  his  head,  thought  she  often  detected  a  crepitus.  Death  occurred  sud- 
denly. The  autopsy  showed  a  detached  piece  of  bone  which  had  been  part  of 
the  right  occipital  condyle.  The  axis  was  intact,  exeept  the  odontoid  process, 
which  was  denuded  of  cartilage  and  roughened  on  one  side ;  the  cheek  ligaments 
seemed  to  have  been  disorganized  ;  the  right  transverse  process  of  the  atlas  was 
found  destroyed  by  caries,  and  the  articular  surface  of  its  lateral  mass  about  half 
absorbed,  due  to  the  chronic  inflammatory  process  to  which  the  region  had 
evidently  been  subjected.'] 


CHAPTER    XYI. 

FRACTURES  OF  THE  VERTEBRAE. 

It  will  be  convenient  to  divide  fractures  of  the  vertebrae  into  fractures 
of  the  spinous  processes,  transverse  processes,  vertebral  arches,  and  bodies. 

§  1.  Fractures  of  the  Spinous  Processes. 

Fractures  of  the  spinous  apophyses,  independent  of  a  fracture  of  the 
arches,  may  occur  at  any  point  of  the  vertebral  column ;  and  they  may 
be  occasioned  by  a  blow  received  upon  either  side  of  the  spinal  column  ; 
or  by  a  force  directed  from  above  or  from  below. 

»  Me«l.  Rpoord,  April  VK  ls«H>. 
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Symptoms  and  Pathology. — Tliese  aceidentB  may  be  reco^'Jiized  by 
i\ir  piuh  at  tlu*  point  of  fVartuve,  jjroiiiiced  espoeiaUy  wlieu  the  juitient 
'  ff](U  ft^rwanJ,  which  position  reuderiei  tlio  skin  iniil  iiHi8cU>s  tonse  and 
dnvi»  the  fragments  into  the  tle-sh  ;  by  the  swelling,  tenderness,  and 
(iiatcoloratioD ;  but  chiefly  by  the  hiteral  displacement  of  the  broken 
pr«v«My  and  the  mobility. 

Dmrerncj  met  with  a  fracture  of  two  of  the  Fm.  56. 

|ifiniairt  in  the  Banie  person,  utuI  which  coutd 

floljr  ht  Mcognif^d  by  the  rnobiiity,  t*ince,  na 

Ike  atttfins»y    proved,  there   was    no   displnee- 

OMOt      Nor   would   it    he  surprising   if    the 

dMplaoeitiiMit  wtts  iibsent  in  a  uiHJority  of  the<^e 

aeriileQl».  inasmuch  as  the  attachment  rif  the 

ypwtfili    from    above   aod    below   with    the 

fOOfl^  antl  abort   muscles   n\Hm   cither   Mt<lc, 

must   prevent   a   deviation    in    any   direction 

polil  llitHtt  tissues  are  more  or  less  torn.  !;^ir 
AstlfJ  Cooper  mentions  a  case  in  which,  hi»w- 
€wwr,  9mh  lacerations  did  occur,  und  the 
Ittterml  drformity  wat*  quite  contipicuous.  A 
how  ha<l  been  endeavoring  to  ^up|jort  a  heavy 
vasht  UiM>n  bin  *<houlders,  when  he  fell,  bent 
doaole.  iinmedifttely  he  had  the  nppeanioce 
uft^r*^  •iitTprln!/  under  a  dis^tortitm  ot  the  spine 
«fi  I  Three  or  tour  of  the  i>ro- 

iaeaf»'  ti  off,  and  the  corrcj^ponJing 

mvmcitm  were  ileUched  so  hs  to  allow  the  procc^se^  to  full   oH  to  the  opposite 
aide.     Thfre  was  no  paralysis  iiud  lie  was  mun  discharged  with  the  free  use  of 
b  lunbs*  but  the  deformity  reaiained.' 


FraHnre  of  the  spinoui  proceu* 


If  the  fra^rmenl  is  thrown  directly  downward,  as  it  possibly  may  be, 
tapecially  in  the  cervical  or  houbar  region,  yet  not  without  a  rupture  of 
the  sopmspinous  ligaments,  or  of  the  ligatiientum  nueba\  then  the  dis- 
placeoieiit  ^ill  be  mure  ditticult  to  detect,  and  it  may  require  some  more 
rmfm  not  to  confound  it  with  a  fracture  of  the  vertebral  arch  or  of  the 
plsl«*#  frotii  which  the  h[ vinous  processes  arise.  The  proce.^8  not  being 
felt  in  iiA  natural  position,  nor  upon  either  side,  it  may  seem  to  have 
been  forced  directly  forward,  when,  in  fact,  it  is  only  thrown  downward 
lowArd  it*  feHow.  The  danger  of  error  in  the  diagnosis  will  be  increased 
vbrn  to  these  conditions  is  added  paralysis  of  those  portions  of  the  body 
;irhieli  mre  below  the  seat  of  the  fracture,  and  which,  in  this  case,  may 
thi*  result  of  an  extravasation  of  hlood  or  of  simply  a  concussion  of 
marrow,  Nor  do  I  think  it  woubl  be  possible  now  to  deter- 
■  ely  whether  it  was  sim|dy  a  fracture  of  a  spinous  process,  of 
ike  MTth,  or  of  the  body  itself  of  the  vertebra.  In  case,  however,  the 
lajmlysiB  reftults  from  concussion,  the  fact  will  in  most  cases  soon  become 
Tent  by  a  return  of  sensation  and  of  the  power  of  motion. 
ignosis. — ^Ilippocrates  alErmed  tliat  here,  as  in  fractures  uf  other 
ouff  bone^,  the  union  took  place  speedily,  It  is  quite  probable  that 
^  s>  fttated  the  fact  correctly,  and  yet  in  the  only  exjimple  known  to 
%liere  the  condition  of  this  process,  as  proved  by  dissection,  has  been 
rrfully  staled,  the  fragment  bad  not  united  by  bone  at  all. 


tfifwirei 
I    Frog 


<  Sir  A  alley  Cooper,  pp.  cit,^  p.  459, 
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This  is  the  case  related  by  Sir  Astley  Cooper  as  having  been  examined  by 
Mr.  Key.  A  subject  was  brought  into  the  dissecting-room  in  which  one  of  the 
processes  had  been  broken,  and,  on  dissection,  a  complete  articulation  was 
found  between  the  broken  surfaces,  which  surfaces  had  become  covered  with  a 
thin  layer  of  cartilage.  The  false  articulation  was  surrounded  with  synovial 
membrane  and  capsular  ligaments,  and  contained  a  fluid  like  synovia.^ 

Ordinarily  the  displacement  continues,  whatever  treatment  may  be 
adopted. 

Malgaigne  says  he  has  seen  one  instance  in  which  the  twelfth  dorsal  spine, 
beine  broken  and  displaced  laterally,  resumed  its  place  spontaneously  after  a 
few  days.    Aurran  mentions  a  similar  example.^ 

Treatment. — If  in  any  case  it  should  be  found  possible  to  act  upon 
the  fragment,  an  attempt  might  be  made  to  press  it  into  place,  and  to 
retain  it  there  by  means  of  a  compress  and  bandage ;  but  even  this  would 
not  be  admissible  so  long  as  any  doubt  remained  whether  it  was  not  a 
fracture  of  the  vertebral  arch,  since,  if  it  were,  any  attempt  to  restore 
the  bone  to  place  by  pressure  would  be  likely  to  drive  it  more  deeply 
upon  the  spinal  marrow.  Yet  what  need  is  there  of  surgical  interference 
of  any  kind  ?  If  the  apophysis  remains  displaced,  it  cannot  result  in 
any  serious,  perhaps  we  may  say  in  any  appreciable  deformity.  The 
surgeon  has  therefore  only  to  lay  the  patient  quietly  in  bed,  and  in  such 
a  position  as  he  finds  most  comfortable,  enjoining  upon  him  perfect  rest, 
and  employing  such  other  means  as  may  be  proper  to  combat  inflamma- 
tion. 


§  2.  Fracture  of  the  Transverse  ProcesB. 

A  fracture  of  a  transverse  process  can  scarcely  occur  except  as  a  con- 
sequence of  a  gunshot  wound. 

Dupuytren  relates  a  case  of  this  kind  in  which  the  ball  had  penetrated  the 
transverse  process  of  the  second  cervical  vertebra. 

C.  H.  was  shot  with  a  pistol ;  saw  him  on  the  following  day ;  ball  had  entered 
the  chin,  a  little  to  the  left  side  and  below  the  inferior  maxilla,  but  its  place  of 
lodgement  could  not  be  discovered  ;  lay  with  his  face  constantly  turnea  to  the 
right ;  left  side  of  his  neck  was  swollen  and  crepitant ;  the  lert  arm  and  leg 
were  paralyzed  ;  slept  most  of  the  time,  but  could  be  easily  aroused,  and  when 
aroused  he  seemed  to  be  conscious,  but  was  unable  to  speak ;  by  signs  indicated 
that  he  was  suffering  no  pain.  He  gradually  sank,  without  hemorrhage,  and 
died  in  thirty-six  hours  from  the  time  of  the  receipt  of  the  injury. 

The  autopsy  enabled  us  to  trace  the  wound  from  the  chin  through  the  roots 
of  the  transverse  process  of  the  fourth  cervical  vertebra ;  immediately  behind 
which,  lying  imbedded  in  the  muscles,  was  the  bullet.  The  cavity  of  the  tunica 
arachnoides  contained  considerable  serous  effusion. 

[Dr.  Armstrong,  of  Tayloraville,  111.,  reports  a  case  of  fracture  of  the  right 
transverse  process  of  the  atlas,  caused  by  a  blow  on  the  back  of  the  neck  by 
a  baseball-bat  or  a  wagon-spoke.  The  man,  set.  thirty-two,  lived  only  one 
minute  and  fifteen  seconds.  The  autopsy  showed  a  complete  separation  of  the 
right  transverse  process  of  the  atlas.] 

*  Sir  Astley  Cooper,  op.  eit.,  |u  459. 
3  Malgaigne,  op.  cit.,  p.  412. 
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aptoms. — The  sjmptoms  arising  from  this  accident  can  only  refer 
to  the  coniplicutions,  since  a  mere  fracture  of  the  process  is  not  likely 
to  present  any  peculiar  signs  which  could  be  recognized.  Concussion  or 
bloody  effusion  may  take  place  so  as  to  occasion  more  or  less  paralysis  ; 
or,  at  a  later  period,  inliammation  and  it«  consequent  effusions  may  give 
rise  to  the  same  phenomenon.  In  itself  considered,  and  independent  of 
these  complications,  it  is  suihcientlj  trivial ;  but  inasmuch  as  it  has  not 
hieen  known  to  occur  except  from  gunshot  wounds,  nor  is  it  likely  to 
occur  except  from  penetrating  wuundy  of  some  kind^  the  accident  must 
always  he  regarded  as  excecrlingly  grave,  if  not  actually  fatal. 

Treatment. — As  to  the  treatment,  nothing  but  strict  rest  and  anti- 
phlogistic remedies  can  prove  of  any  service. 

§  3,  Fracture  of  tke  Vertebral  Arch. 


Fig.  57 


The  vertebral  arches,  upon  which  both  tJie  spinous  and  transverse 
proces-ses  have  their  principal  support,  may  be  broken  at  any  point  of 
Ftheir  circumference,  by  a  blow  receiveJ  upon  the  spinous  process  ;  Imt 
jgeaeniUy  it  is  the  lamellar  portion,  or  the  ^'vertebral  plate,"  which  gives 
I  »ay  rather  than  the  neck  or  pedicle  of  the  arch  ;  and  in  nearly  all  of 
[the  cases  recorded  the  plates  huve  been  broken  upon  both  sides.  The 
[•Only  exception  to  this  rule,  of  which  tlie  author  is  informed,  is  the  speci- 
[ttien  siiid  to  be  in  the  museum  of  Vul^de-Uracej  and  mentioned  by  M, 
[LefjuestJ 

A  l>alustrHde  fell  from  the  top  of  a  high  building.  stHking  a  man  td>out  forty 

Ffeftra  of  age  upju  the  bai-k  of  hi*   head  and  neck.     He   teW    to  the   ground 

lltetantlv  and  did  nt»t  again  move  hi«  feet  or 

I  leg*,  altnough  he  never  lost  his  consciousneaa 

unul    he  died.     The  hladder  was  panilyzed, 

tud  bit  left  arm,  but  he  coulJ  move  hh  ri§^ht 

*rTu.     He  converged  freely  up  U>  the  last  mo- 

mtDt,  and  said  that  he  was  suffering  a  good 

defcl  of  pain,  w^hich  was  always  greatly  aggra- 

v»t*d  l»y  moving.    His  death  took  place  thirty - 

•it  U<mr?  u  lie  r  th e  reeei  pt  o  f  the  i  n j  u  ry .     D h 

•ci'tioti  diiclo*ed   the   fact  that  the  platen  of 

^hs  sixth  cervical  vertebra  were  broken  upon 

*»cb  *ide^  rtud  that  the  spin  out*  j>roce«s,  with  ft 

^ni&ll  fKtrtion  of  the  arch  attiiched,  was  forced 

"j  ttpon  the  spinal   marrow.    There  was   no 

blood  I'tfused  or  serum  at  this  point,  but  about 

o«e  ounce  of  serum  was  found  in  the  cavity  of 

[^''«  tiniiea  arachnoidea   at   the   base   of   the 

Jftin.   The  bodies  of  the  vertebrie  were  not 

"fokeu.    The  immediate  cause  of  death  was 

^direct  pressure  of  the  apinous  process. 

I^Vftlker,  of  Detroit,  repcjrtn  a  coi^e  of  frac- 
jureof  the  fifth  cervical  vertebra  in  which  the  arch  separated  on  both  sides  at 
™jUDciioo  with  the  body.     It  was  caused  by  a  fall  upon  the  head.^] 

Symptoms. — We  can  imagine  a  case  of  fracture  of  the  vertebral  rtrch, 
^'th  a  lateral  ilisplacement  only,  in  which  thesyraptoras  might  not  differ 

*  M,  l^qu4S9tr  Die,  Encyc,  Zd  8«riei,  vol.  i.  p.  44fi. 
»  Mc'L  AgP,  TUiiroti,  188n. 
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essentially  from  a  simple  fracture  of  the  spinous  process ;  and  it  is  quite 
possible  that  some  of  the  cases  which  have  been  supposed  to  be  examples 
of  this  latter  accident,  and  in  which  a  speedy  recovery  has  taken  place, 
were  really  examples  of  fractures  of  the  arches ;  yet  it  must  be  admitted 
that  such  a  fortunate  result  is  only  possible,  since  the  arches  can  hardly 
be  broken  without  communicating  a  severe  concussion  to  the  marrow, 
nor  without  lacerations,  inflammation,  and  efi*usions,  which  will  be  most 
certain  to  produce  compression  and  paralysis,  and  probably  death. 

If,  however,  it  is  possible  for  us  to  confound  a  fracture  of  the  process  witli  a 
fracture  of  the  arches,  it  is  still  more  possible  to  confound  a  fracture  of  the 
arches  with  a  fracture  of  the  body  of  the  vertebrae.  If,  as  is  usually  the  fact, 
the  process,  in  case  of  a  fracture  of  the  arch,  is  less  prominent  than  natural, 
and  that  portion  of  the  body  receiving  its  nervous  supply  from  below  this  point 
is  paralyzed,  we  may  have  reasons  to  believe  that  the  arch  is  broken  and  the 
process  is  driven  in  upon  thesnine;  but  dissections  have  shown  that  in  many 
of  these  cases,  or  in  most  of  tnem,  indeed,  the  bodies  of  one  or  more  of  the 
vertebrae  are  broken  also,  and  in  still  other  cases  the  bodies  alone  were  broken. 
If  we  can  feel  the  plates  move  separately,  the  diagnosis  might  be  made  out,  so 
far  at  least  as  to  determine  that  the  plates  were  broken  ;  but  we  would  be  still 
unable  to  say  that  the  bodies  of  the  vertebrae  were  not  broken  also.  Something, 
perhaps,  may  be  inferred  from  the  direction  and  manner  of  the  blow  which  has 
produced  the  fracture.  Thus,  a  fall  upon  the  top  of  the  head,  the  feet,  or  the 
nates,  would  most  often  produce  a  comminution  of  the  bodies  by  crushing  them 
together,  whilst  a  blow  upon  the  back  could  scarcely  break  one  of  the  vertebrae 
without  breaking  the  corresponding  arch  also.  We  might  thus  be  led  to  infer, 
in  the  first  instance,  that  the  arches  were  not  broken;  and,  in  the  second  instance, 
if  we  could  convince  ourselves  that  the  arches  were  not  broken,  we  might  rest 
pretty  well  assured  that  the  bodies  were  not. 

Treatment. — If  the  fragments  are  not  displaced,  nothing  but  rest  and 
a  cooling  regimen  are  indicated ;  but  if  they  are  forced  in  upon  the 
marrow,  an  important  question  is  presented,  and  which  has  received 
from  difierent  surgeons  different  solutions.  Shall  an  effort  be  made  to 
reduce  the  fragments  ?  and,  if  so,  by  what  means  shall  the  indication  be 
attempted  ?  It  will  be  remembered  that  in  nearly  all  of  these  cases  we 
must  remain  in  doubt,  even  after  the  most  careful  examination,  as  to  the 
actual  condition  of  the  fracture.  It  may  be  that  what  we  suppose  to  be 
a  fracture  of  the  arch  is  only  a  fracture  of  the  apophysis,  or  that,  on  the 
other  hand,  it  is  a  fracture  of  the  body  of  the  bone  itself;  and  if  we  are 
expert  enough  to  make  out  clearly  a  fracture  of  the  arch,  it  is  not 
possible  for  us  to  say  that  the  body  is  not  broken  also,  indeed,  it  is  quite 
probable  that  it  is  broken.  With  a  diagnosis  so  uncertain,  can  we  ever 
find  a  justification  for  surgical  interference?  Death  is  inevitable,  sooner 
or  later,  if  the  fragment  is  not  lifted,  and  we  can  scarcely  make  the 
matter  any  worse  by  interference.  If  it  proves  to  be  a  fracture  of  the 
apophysis  our  interference  was  unnecessary,  but  it  has  done  no  harm. 
If  the  body  of  the  bone  is  broken,  the  operation  affords  no  resources,  but 
the  patient  is  probably  beyond  suffering  damage  at  our  hands.  If  the 
diagnosis  is  correctly  made  out  and  the  arch  only  is  broken,  and  if  there 
is  no  bloody  effusion,  or  laceration  of  the  membranes  or  of  the  marrow, 
and  if  the  concussion  was  not  sufiicient  to  determine  much  inflammation 
of  the  cord,  then  it  would  seem  possible  that  an  operation  might  save  the 
patient. 
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PaqluB  .'EgiDctfi  first  sug^gested  ihat  tlie  compressing  fragment!  ought  to  be 
removed  by  excision ;  iind  in  17<;»2  Lfmis  remuvefl  from  a  man  who  had  received 
a  gunshot  wound  in  his  back,  after  the  hipse  of  five  days,  tieveral  loose  pieces  of 
boae  belonging  to  the  arch  of  the  vertebra,  and  the  patient  recovered,  but  not 
without  a  partial  paralysis  of  hi^  kiwer  extremities.  Df  course,  uotliing  could 
Umore  rational  or  simple  than  this  procedure,  adopted  by  Louis,  in  any  cat*c  of 
in  open  wound,  where  the  fragmcnU  could  be  ea^iily  reached;  but  the  younger 
Gine  was  the  first,  in  the  year  1814.  to  put  into  practice  the  more  aucieut  t*ug- 
gwtion  of  Paulua  .E*riiiela,  namely,  to  attempt  the  removal  of  the  fra^rments  in 
a  cjwe  of  simple  fracture,  fie  made  an  iiicii^itm  ii[>ou  the  depressed  bones  as 
the  patient  was  lying  upon  hi»  face,  raised  the  muscles  covering  the  spinal  arch, 
reiDimng,  by  means  of  a  circular  saw,  cliiaeb  mallet,  trephine,  etc.,  the  s[}inous 
proeesaes  of  the  eleventh  and  twelfth  dorsal  vertebra?^  and  the  arrh  of  one  id' 
the  vertebrie.  The  patient  was  in  no  manner  relieved,  and  died  on  the  fotirth 
day  after  the  receipt  of  the  injury  and  the  third  atler  the  operation.'  Mr.  i>ld- 
know  repeated  this  <iperation  in  IWUI  in  a  caj^e  of  fractttre  of  the  arch  of  the 
eeyenth  vertebra.  The  patient  died  on  the  sixtli  day.'  In  1822,  Mr/Tyrrell 
o|>eratetl  on  a  man  who  had  been  injured  four  days  previously,  removing  the 
»pijjous  proceiwes  of  the  twelfth  dorsal  and  fir^t  lumbar  vertebrae  The  operation 
^ns  accomplished  with  considerable  ditficulty,  and  resulted  in  only  a  partial 
ivturn  of  sensibility.  He  died  nn  the  thirteenth  day  utter  the  operation ^^  In 
l'*^?, Tyrrell  operated  a  Heeond  time,  and  death  resulted  on  the  eighth  day.*  On 
SOth  of  August,  1824,  Dr.  J.  Rhea  Bartou,  of  F*hiladelphia,  operated  upon 
Iftn  who  had  received,  twelve  days  before,  a  Iracture  of  the  arch  of  the 
'^JlTpnth  ilorsal  vertebra,  f  Jn  the  third  day  he  was  attacked  with  a  violent  chill, 
and  death  took  place  twelve  hours  after.  The  diHscctioD  showed  about  half  a 
pJI'Mi  of  blood  in  the  |K»»terior  media.Htiuum,  and  bloody  effuHinn  existed  along 
t^e  wb(»le  length  of  the  spinal  canal:'  The  patient  whom  Laugier  trephined  at 
the  hase  of  the  spinous  process  of  the  ninth  dorsal  vertebra,  died  on  the  fourth 
^y*  The  operation  has  been  repeated  unaticcessfully  by  Wickham,  Atten- 
l»«rrow.  Holcher,  Heine,  and  Roux.^  February  5.  ISU,  Dr.  David  L.  Rogers, 
"f  New  York,  operated  upon  a  man  who  had  fallen  two  days  before,  breaking 
«i«  arch  of  the  first  lumbar  vertebra,  and  forcing  the  s|jinous  process  tipon  the 
^^nL  This  man  died  on  the  eighth  ilay.*  In  1854  Dr.  Black  man,  of  Cincin- 
,  'iiti,  operated,  his  patient  dying  on  the  fourth  day.  Ihiring  the  same  year, 
^*lir»,  Dr.  B.  removed  a  portion  of  the  sacrum  for  an  injury  of  four  years'  .stand- 


^ 
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rith  no  benefit."     In  18,38  Dr,  Stephen  Smith,  of  New  York,  removed  the 
J  of  the  tenth  dorsal  vertebra,  death  occurring  soon  atlerJ'^     December  29, 
^'^,  ten  days  after  the  recei|>t  of  the  irrjury.  Dr,  J.  C  Hutchison,  of  Brooklyn, 
J*[*erAted  upon  a  man.  removing  the  spinous  processes  of  the  eighth,  ninth,  and 
*t»th  doreal  vertebra,  with  the  posterior  arch  of  the  latter.     The  patient  sur- 
-  JJ^M  the  operation  ten  days."     l>r.  H.  A.  Potter,  of  Geneva,  N.  Y.,  informs  ns 
[^*t  he  hB»  operated  three  times.     In  the  first  case  he  removed  the  prwterior 
^*^*1ion  of  the  three  lower  cervical  vertebrre.     The  patient  died  on  the  fourth 
^y*     Id  the  second  case  he  removed  the  spinous  processes  of  the  fifth  and  sixth 
^f^ieal  vertebrce,  and  the  entire  posterior  arch  of  the  fifth.     The  sheath  was 
l!I*^*  broken^**but  the  cord  was  much  injured."     There  was  almost  complete 
"''^Hlyftifj  of  the  extremities,  and  this  condition  was  not  remedied  by  the  opera- 
Three  years   later,  the  patient  being  still  alive,  but  only  a  very  slight 
"^provement  having  taken  place,  Dr.  Potter  "  removed  the  fourth,  sixth,  and 

I  ^\\np.  rh*i!fTi?v  Rnrijpry,  Amer.  ed.,  vol.  i,  p.  ^9i\. 

*^*i  *  on  DisliH.'.  and  Frac.,  Amer.  ed.  1851,  p.  -179. 

\^  ^  by  Tyrrell,  M  Arner,  e<l  ,  is:il,  vol.  ii,  p.  17. 

T  ,  -,  J.,,,  i^„v..  vol.  X.  t».  imi. 

^  i  raun>  ed.  of  Sir  A.  Cooper  on  Disloc.f  etc<«  p.  421. 

*  ^1  Amer,  €d„  p.  34h 

J  Clushy*  s  Suripory,  Amer.   ed.,  vol.  i,  p.  {>90.    Also,  Velpeau's  Op.  Surgery*  1st  Amor. 
**  Vol.  ii.  p.  737. 
'  ^  ;^     :        -    '   MTO,  Med.  Set.,  May,  ISS.-i. 

.  Blackman's  ed..  Vol.  ii.  p.  3i>2, 
sew  York  Journ.  Med.»  1H6»,  p.  8t 
•'  ^iiWiumtu,  Traaa.  N.  Y.  Med.  8oo.,  I8fll,  p.  fl3. 
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seventh  cervical  vertebne/'  (We  presume  he  intends  to  say  the  "poBterior 
arches.")  At  the  time  of  the  report,  Jiinuary,  1863,  there  was  no  further  improve- 
ment. Finally  he  reports  a  coiopletely  suecesHl'ul  cane.  The  injury  was  of 
'*  five  months"  standing."'  Luc  be  operated  r>n  the  eleventh  dorsal  vertebra,  and 
the  patient  died  three  months  later.  In  18t>7  M.  Denuce,  of  Bordeaux,  operated, 
the  day  following  the  accident,  upon  a  man  aged  twenty* f^uir  years,  wh^  had  a 
fracture  of  the  htnt  dorsal  arch.  The  archeji  of  the  hkst  dorsal  and  fir«t  lumbar 
were  elevated.  The  spinal  marrow  did  not  appear  to  be  contused,  although  he 
had  complete  paralysis  of  the  lower  extremities.  The  umu  died  two  days  later.* 
These  are  all  <if  the  cases  of  which  the  author  has  any  information  in  which 
this  operation  had  been  made,  and  they  have  all,  excepting:  theca.se  reported  by 
Potter  (which  is  doubtful),  terminated  fatally  in  a  very  shi^rt  time. 

Experience  seems  to  have  shown  that  we  Inive  little  or  nothing  to 
expect  froui  operative  nieasurea;  and,  notwithstanding  the  strong  hope 
expreiiSeti  by  Sir  Astley  Cooper  that  Mr.  Cline's  operation  miglit  here- 
after prove  a  valuable  resource,  and  contmry  to  tlie  conclusions  which  I 
in  coiumon  with  many  otber  surgeons  had  drawn  from  the  anatotnical 
relations  of  these  putts,  I  am  compelletl  reluctantly  to  declare  tliat  the 
expedient  is  scarcely  worthy  of  a  trial 

To  the  same  conclusion,  also,  many  of  the  most  distinguished  surgeons  have 
i^rrived,  among'  wh(on  we  may  mention,  aa  especially  entitled  to  confidence, 
Brodje,  Liston,  Alexander  Bhaw,  Mal^:aigne^  and  Gibson,  '*  Chcdevcrgne,  after 
analyzing  the  previo^is  pa[>crs  of  MacDonnel  and  of  iYdizet,  hiis  collected  25 
caHCH  of  trephining  of  the  spine,  which  give  tbc  following  resiulti* :  12  operations 
performed  in  the  dorsodumbar  region  show  10  deaths,  1  cure,  and  1  unknown 
result;  out  of  13  operations  performed  in  the  cervical  region  there  were  9 
deaths  and  4  recoveries;  makinj^  a  total  of  "Ifi  operations,  with  II*  deaths  and  5 
recoveriej*.  Tbis  ratio  uf  succcj^sful  easja**,  as  Ckcdevergne  says,  might  po»^ibly 
be  smaller  than  that  furnished  when  tbe  cases  are  left  to  themselves.' 

What  more  can  be  said  of  the  attempt  to  raise  the  depressed  bone  by 
seizing  tbe  spinous  process  with  tlie  fingers,  or  with  a  pair  of  strong 
booked  forceps  passed  through  the  skin,  or  finally,  if  this  cannot  be  done, 
by  laying  bare  both  side^  of  the  process  and  seizing  upon  it  with  a  pair 
of  firm  tenaeula  ? 

This  ia  the  alternative  presented  to  Malgaigne,  and  which  he  ventures  to 
recommend  as  deserving  a  triaL  In  the  absence,  however,  of  any  teatimtmy  in 
ita  favor,  beyond  the  mere  rational  argument  adduced  by  this  distinguished 
writer,  we  must  waive  any  furl  her  consideration  of  the  subject;  only  expre^isiDg^ 
our  conviction  that  it  will  be  found,  after  a  fair  triab  as  useles^s  and  as  inexpedient 
as  the  more  severe  operations  of  Cline. 

[Macewen  operated  upon  a  fracture  of  the  spine  five  weeks  after  the  accident 
and  removed  tue  arches  of  tbe  twelfth  dorasil  and  tirst  lumbar  vertebric,  with 
most  satisfactory  results.  Homk-y  removeti  tlie  eleventh  and  twelfth  dorsal  with 
benefit  to  his  patient.  Gordon  operated  on  tbe  twelfth  dorsal  and  tirst  lumbar 
vertehrie  sixty-seven  days  after  the  accident  and  relieved  the  cystitis,  inconti- 
nence, and  partially  the  paralysis  of  motion.  Dandridge,  of  Cincinnati^  re- 
moved the  arches  of  the  eleventh  and  twelfth  dorsid  and  lirst  lumbar  six  montha 
after  the  injury,  bnt  the  rejsults  were  negative. 

Unsatisfact<jry  as  operations  have  thus  far  proved  to  be,  there  are  exceptional 
cases  in  which  operations  will  prove  useful,  Macewen  has  thus  expr^sed  the 
opinion  that  is   entertained  by  the  most  advanced  surgeons  on  this  subject; 

I  Amer.  Med.  Times,  Jan,  in,  tsrtli. 

3  Lut'ke,  Denut!^%  French  ad.  of  Una  treatiniar  p.  1^7,     Poinsot* 

'  Chcdevcrgnci  Poineot,  op.  <?it.,  p.  Uil. 
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'i^siona  are,  as  a  rule,  »o  gross^  and  the  degtruction  so  complete,  tbat 
ve  treaiment  can  be  of  little  service,     Still  there  are  case's  in  which 
produced  localized  prej^siure,  primary  or  aecoridary,  which  can  be 


iea  Wyman,  of  Boston,  has  met  with  eleven  specimens  of  old  united  frac- 

j«f  the  vertebral  archer*  occurring  it)  the  fotirth  or  fifth  ttimhiir  vertebrae 

fn  the  lower  articulating  and  the  tranaver^^e  proceasea.     He  hiia  alao  met 

"he  same  fracture  once  in  the  third  lumbar  vert-ebra.     The  Irequency  of 

culiar  form  of  fracture  in  thit*  region.  Dr.  Wynitm  fisc^ribea  to  the  fact  that 

pper  and  lower  articulating  proceswe;*  are  widely  separated  from  each  other, 

^pQQD^ted  only  by  a  narrow  neck,  in    which   respect  they  contraH.t  very 

itranftj  with  the  dorsal  vertebne;  and  ho  ?*U(>po3eH  that  the  fractures  may  be 
by  either  a  forcible  bending  of  the  body  backward,  or  by  the  shock 
[jg  from  a  fali  from  a  height  in  wliich  the  force  of  the  concussion  is  con- 
l  downward  through  the  |>elvis.     In  no  case  has  the  existence  of  this  frac* 
en  rec'ifirnfxrd  during  life,  nor  is  it  probable  that  its  occurrence  would 
I  any  marted  aymptoins  unleaa  it  had  been  ciiuned  by  a  blow  directly  from 


Aj  to  the  theraptnitical   treatment  of  the  various  syunptoais  belonging 
I  tkeae  accidents,  and  in  reklion  to  the  progDo,sis»  the   remarks  which 
AM  make  will  be  found  ei|ually  applicable  to  fractures  of  the  bodies 
ibe  vertcbnv,  and  we  shall  reiser  ve  the  considerutiQn  of  these  topics 
far  tfce  following  section. 


§  4,  Fractures  of  the  Bodies  of  the  Vertebr®, 

The  «ime  causes  which  produce  fractures  of  the  arches  nuiy  produce 
ilso  fractures  of  the  bodies  of  the  vertebrae — that  is,  blows  received 
dtTBdljr  upon  the  ejctremities  of  the  spinous  processes;  but  in  tlie^e  cases 


Fui.  l^K 


Fm.  59. 


V 


Ai 


Fracttiretof  llio  bo*be«  with  iMinproasion,  ^ 

tke  ardicaf  mre  generally  broken  at  the  same  time.  In  other  cases  the 
of  the  vertehnc  are  broken  by  falls  upon  the  top  of  the  head,  by 
the  vertebne  are  not  only  driven  forcibly  togetlier  (Figs.  58,  59), 

*  Wymaii,  Boston  Med.  ftnil  Btirt;.  Jtuirn..  An;^.  12^  18f(<i. 
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but  often  douliled  forwaril  upon  each  other;  or  the  patient  may  have 
alighted  upoii  his  feet  or  upon  his  sacrum, 

Malgaigne  sayi*  the  »pine  bends  at  three  principal  points ;  comprised,  the  fir»t 
between  the  third  and  seventh  cerviciil  vertebne.  the  second  between  the  eleventh 
dorsal  and  necond  lumbar,  the  third  between  the  fourth  lumharand  the  sacrum  ; 
and  that  a  majority  of  the  iVa€ture8  of  the  verlebne  occur  at  thc^e  pMiiintfi  of 
dexion.  Me  make?*  an  argument  from  this  also  that  these  fractures  "  are  gen- 
erally the  reBult  of  counteratrukes,  as  the  elTect  of  forcible  flexion  of  the  column 
either  forward  or  backward/^  Malgaigne  observes,  moreover,  that  disloeation^^ 
follow  the  t^me  rule.  >I.  ChMevergne  thinks  that  iudirect  fractures  are  much 
more  frequent  than  direct,  and  he  makes  of  these  two  varietiejj,  namely,  thofte 
caused  by  teunng  and  thrwe  caused  by  crashing,  the  former  being  the  result  of 
forced  flexion  forwiird  or  backward,  the  lesion  being  usually  at  the  twelfth  dorsal 
or  first  lumbar.  By  experinient  on  the  cadaver,  I^f.  ChC'dever<^ne  has  determined 
that  in  flexion  forward  the  apophysis  of  the  twelflh  dorsal  vertebra  is  liroken 
oif,  the  great  stiperspinous  ligament  torn,  and  finally  the  body  of  the  vertebra  J8 
separated  into  two  parts,  of  which  the  superior  is  the  smallest.  In  flexion 
backward  the  primary  lesion  takes  place  in  front  J 

The  direction  of  the  line  of  fracture  varies  greatly  in   the   different 
examples  which  we  have  seen  j  some  are  crushed  nr  more   or  less  com 
minuted.     In  ^uuie  cases  a  narrow  piece  is  fractured  from  the   margin 
others  ure  broken  transversely  (Fig.  tJO),  and  others  obliquely.     In  oblique 


Fui,  ffO. 


Fuu  6L 


'Wm<- 


TriinsverA*?  fratHurc  of  ibt- 1 x»<ly  Dt'  a  vorf«.bm.  Oblique  fracture  of  the  b<Kly  of  w  verLi^br*, 


fi-acturcs  the  line  of  the  fracture  is  generally  from  behind  forward,  and 
from  above  downward.  The  upj^er  fragtuent  is  almost  always  tfuit  which 
suffers  displacement ;  sometimes  being  simply  driven  downward,  and  thus 
made  to  j>eiietrate  more  or  less  the  lower  fra foment :  iit  other  times,  as  in 
certain  transverse  fractures,  it  is  only  displaced  forward,  and  in  still  other 
examples^  where  the  fructure  is  oblique,  the  upper  fragment  is  displaced 
b ot h  d o w n  w n r d  a n d  fo r w a rd  ( F ig.  t >  1 ) .  I ii  t i i e  fi  rst  an d  las t  o f  th e.se  e xa m  p  1  es 
the  spine  becomes  bent  f^irward  at  the  point  of  fracture,  fU'oducing  an  angle 
of  which  the  most  salient  point  posteriorly  is  repre.sented  by  the  extremity 
of  the  spinous  process  belonging  to  the  broken  vertebra;  in  the  second 

I  Ch^d«&vc»rgiie»  UCHx^.  de  TAca-l   <i^  Mik\.,  Paris,  IS69-7<i,  touK  2tl,  p.  H. 


FRACTURES    OF    THE    BODIKS    OF    THE    VKRTEBRiE.      149 

Example  the  iipinous  proi-ess  of  the  brokon  vertebra  is  dc^prenseil,  ami  the 

iroceea  of  the  vt^rtebra  next  be!ow  is  reliitively  prominent.     In  a  pretty 

pn.>portion  of  cjises'  also  the  fracture  of  the  body  of  the  vertebra  is 

iplicatetl,  as  we  luive  already  stated,  with  a  fracture  of  the  arches,  in 

:)iue  instances  with  a  fracttire  of  the  oblique  proce^ijes,  and  with  a  dis- 

ition.     ( Fig.  62.) 

Fig.  «2. 


'^^!i9^^ 


^J^ 


r</ 


t»UpJ«»-eni»'iit  i>j  ij|t|*tir  vtTtebm  ilowhwjini  uiid  forwanl  with  c«jinpre-Huui  of  pord. 

Symptoms  *— The  usual  signs  of  the  iiccident  are  severe  pain  at  the 
l^at  of  fnicUtre,  felt  ei^peeially  when  the  pnYt  is  touched  or  the  body  is 
"  J, tenderness,  swelling,   ecchyniosis,  occasionally  crepitus,  a  slight 
distortion  of  the  spine,  or  simply  a  trilling  irregularity  in   the 
position  of  the  precedes,  and  paralysis  of  all  the  parts  whose  nerves  take 
(^  their  origin  below  the  fracture. 

..    The  paralysis  may  be  due  to  the  mere  i<ressure  of  the  displaced  frajujitienta, 

I  yui  it  is  tnucb  more  often  due  to  a  severe  and  irreparable  leHion  of  the  cord 

jlt^lf,     I  have,  in  one  irist« nee.  seen  the  iianl  almost  conifdetely  separated  at  tiie 

J  l^*int  of  fraelure.  although  tbe  displacement  of  the  fmgmentH  wa»  iucoiiBider' 

lAble.    Accompanying  the  paralysis  of  the  bladder,  there  has  been  generally 

|^l*sen'ed  an  alkaline  state  of  the  urine^  and  auhacute  inflanjmatttm  of  the  coats 

IP^  the  bladder.     Priapism  ia  present  hi  a  certain  proportion  of  cases.     Those 

^^ti  die  immediately  seem  to  be  asphyxiated;  while  those  who  die  later  wear 

*J'tfrom  general  irritation^  this  condition  lieing  frequently  accompanied  with  an 

J^^tiriiite  diarrhcea  and  vomiting.     A   few  become  comatose  betbre  death.     A 

X*^itain  proportion  finally  recover,  biit  scarcely  ever  are  all  the  functionii  of  the 

^*»ihi  aad  of  the  body  completely  restored. 

J  *  FractureB  of  the  Bodies  of  the  Lumbar  Vrrtehnv. 

The  'Spinal  cord  terminates,  in  the  adult,  at  the  lower  border  of  the 
*t>t  lumbar  vertebra,  but  in  the  child  at  birth  it  extends  as  low  as  the 
[*hifil  lumbar  vertebra.  The  remainder  ^>f  the  vertebral  canal  is  occupied 
I  ^'  the  leash  of  tenninal  nerves  called  collectively  the  caudn  crjuina. 
'-ne  nerves  which  emerge  from   the  intervertebral  foramina  below  the 
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fourth  mid  fiftli  luuihar  vertcbn^,  unite  with  the  sacral  nerves  to  form  a 
plexus  which  supplien  the  spliiueter  and  levator  ani,  the  |)eririeal  niUHcles, 
the  detrusor  and  aceelemtor  uriii;^,  the  urethra,  tlie  ghins  penis,  and  a 
great  projiortioii  of  the  lower  exireiiiities.  It  will  be  apparent,  there- 
fore^ that  a  fracture,  with  displacement^  of  even  tlie  last  vertebra  of  the 
column,  involves  the  jiossibility  of  more  or  less  paralysis  of  all  those 
part^  supplied  by  this  plexus,  and  that  in  proportion  as  the  fracture  i» 
higher  in  the  vertebral  column,  will  tlie  probability  of  additional  compli- 
cations he  increased.  In  other  words^  in  addition  to  the  more  or  le§8 
complete  h>!?s  of  function  hi  llie  orgurjs  supplied  by  llie  ilio-sacral  i)lexu8, 
there  will  probably  be  associated  loss  of  function  in  other  organs,  sup- 
plied from  sources  above  this  point  of  the  vertebral  canaU  A  fracture, 
however,  of  the  bodies  of  the  fourth  or  fifth  lumbar  vertebra,  produced 
by  a  direct  blow,  is  exceedingly  rare,  owing  to  the  protection  which  it 
receives  from  the  ahe  of  the  peh^is. 

Dr.  Alexander  Shaw  has  reported  four  case-s  of  fracture  below  the  second 
lumbar  vertebra,  which  were  unaccompanied  with  any  degree  of  paralysis,  and 
which  were  followed  by  speedy  recovery,^  a  circum- 
stance which  he  a3crit)ea  to  the  fact  that  the  cauda 
e*juiaa  is  composed  of  nerves  posaeasin^  considerable 
firmuvsji.  aad  suHfiended  loosely  together  j  for  this 
reason  they  eacapc  pressure  l»y  slipping  aaiong  them- 
selves, aad  suffer  lei^s  injury  from  the  same  amount  of 
corapreBsion  than  the  medulla  wpinaliw. 

In  the  two  following  cases  the  re!?u!ti*  were  less  for- 
tunate, yet  recoveries  seem  to  have  taken  place.  A 
boy  was  admitted  into  St.  George's  Mt>»pital  with  a  frac- 
ture and  considerable  diaplacenient  of  the  third  and 
fourth  lumbar  vertebm%  willi  a  niuuife«t  alteration  in 
the  figure  of  hia  spine.  His  lower  limbu  were  para* 
lyzed.  An  attempt  was  made  to  rest^tre  the  displaced 
vertebrae^  but  it  wan  attended  witb  only  partial  s^uccesi. 
At  the  end  f*f  a  month  he  had  slight  involuiitary 
motions  of  the  lowi  r  extremilieH,  and  at  the  same  time 
he  l>egan  t«i  recover  the  power  of  u^ing  them  volun- 
tarily. Three  or  four  months  after  the  receitil  of  tbi* 
injury  he  left  the  ho^jotrd,  and  the  history  of  his  ciise 
waj*  interrupted  •at  this  date.*  Dr.  ThompRon,  of 
fJoshen,  N,  Y.,  report.^  also  a  fracture  of  either  the 
third  or  fourth  lumbar  vertebra,  followed  by  recovery. 
The  patient  fell  from  the  roof  of  a  hounCt  j^trikiug  first  uporj  his  feet  and  then 
upon  his  buttocks.  The  usual  «iigns  of  a  fraetnre  were  present,  such  as  paralysis, 
etc.  A  bedsore  formed  above  the  tf»p  of  the  suertiui,  and  a  piece  of  bone  exfoli- 
ated, which  seemed  to  belong  to  the  last  lumbar  vertebra.  He  was  confined  to 
his  bed  seven  raontlis.  After  eighteen  months  he  began  to  use  crutches.  At  the 
end  of  about  three  years  all  improvement  ceased,  at  which  time  he  could  not 
quite  stand  alone;  yet,  with  tlie  aid  of  apparatus,  he  was  able  to  get  about  the 
country  and  vend  books,  prints,  etc.  This  was  also  hia  condition  one  year 
later;' 

[Chisholm,  of  New  Concord,  O.,  reports  a  case  of  fracture  and  displacement 
of  the  tiiir^l  lumbar  vertebra.  There  seems  to  have  been  a  noirked  prominence 
of  the  spinous  process,  with  paralysis  of  motion.  Gradual  recovery  took  place 
without  active  Ireatment,*] 


Key 'a  cajje  of  fractuffjof  the 
first  lumbar  verlehra. 


*  fihuw,  London  Me«h  Gai.,  voL  xvii. 

*  Bmditj,  Sir  Ast,  Cooper  on  Disloc.^  op,  dl,,  p.  4?1. 

*  Thompson,  Amer.  Jouni.  Mod.  Sci..  Get.  1857.    Lent«'s  pap«>r. 

*  Med.  Brief,  St,  Louig,  Man;h>  188V. 
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2,   FraiJtures  of  the  Bodies  <yf  the  Dorsal  Vertebrw, 

In  these  examples  the  same  organs  are  paralyzed  a,^  in  the  fractures 
tower  down^  in  addition  to  whicli  there  is  gt^nerally  considenible  dij^turb- 
iuee  of  the  fmiotioris  of  respiration,  irregular  action  of  the  heart,  indi- 
gestiotiy  accompanied  with  a  tympanitic  state  of  the  bowels. 

In  Sir  Astley  Cooper's  cases,  mention  is  made  of  a  fracture  of  the  twelfth 
dofsa^  v..r»,.Krfi,  which  the  patient  *!iurvivecl  fifty-two  days,  one  of  the  tenth 
iim>  terminatt'd  fatally  in  six  days. 

;  ut  tht'   ninth  duraal,  which  did  Fiq.  M. 

»iiU  in  dfttth  until  after  nine  weeks, 
fkman  presented  tu  the  Boston  Society 
''jbr  Hedicul  Improvement  a  8[)ecimen  of  fmc- 
^  tare  of  the  fifth  dorsal  vertebra^  the  bodief^ 
«i  tlie  third  and  fourth  being  uIbo  disi^plat' 
brvmrd,  \n  which  poeition  they  had  Ueeoii, 
feady  ottified.  The  spinal  cord  had  been 
[^Hely  separated,  yet  the  patient  sur- 
■  lent  two  months.'  Dupnytreo 
^o  two  exanipleji  of  fracliirea, 
Hi  xn*:  tenth  and  the  other  of  the  last 
I  Trrtebra^  from  which  the  patients  com- 
'  — '  1  red  after  from  two  to  four 
t>ment.'  A  similar  case  is  re- 
,,  i,-.  ,..<j,  of  New  York :  A  man  having 
I  m  distance  of  twelve  or  fifteen  feet  nuon 
kis  Wek,  wa£  found  with  nearly  complete 
Mnilysis  of  hid  lower  extremities  and  of  his 
bttddrr.  Swelling  existed  over  the  lower 
vtirlebne,  and  this  point  was  very 
Subsequently,  when  the  awelliug 
Mkaldtdt  the  prominence  of  the  spinous  pro- 
O^BBi  q(  the  tenth  and  eleventh  doi^al  ver> 
►  pm  tbe  question  of  a  fracture  beyond 
L  llmdually  hia  symptoms  improved. 
1ji«i\  -  he  was  able  to  walk  about  the  streets,  and  four  year*  after  the 

iccl«*  »•*  employed  in  a  foimdry  under  rej^ular  wa^es,  being  able  to  st^ind 

ifieen  "f  twtMity  minutes  at  a  time,  and  to  walk  half  a  mile  without  res^ting. 
At  tki«  ttmp  there  remained  no  tenderness  in  the  spine^  but  the  projection  "^f 
tb«  pfiM*ege  w&i  the  same  aa  at  first" 

[^CrtelMKii  states  that  when  the  fracture  occurs*  in  the  middle  or  lower  dorwal 
f»giaite>  *"'  *^^'*^  ^^'*'  lower  porti«in  only  of  the  cord  ia  injured^  the  patient  may 
fire  Hot  n  ,  even  tkonj^h  the  cord  ia  completely  severed  and  the  t^piual 

maaJ  oblr  .  y  the  displacement  and  by  the  new  bone  formed  in  the  process 

Iff  ivpair.  He  reports  the  case  of  a  man  who  fell  fifty  feet  from  a  tree  and 
flOiiminifd  a  fracture  of  the  spine  with  dinplacement,  lie  lived  nine  and  a  half 
fwKr^  ijjh  completely  paralyzed  below  the  middle  of  his  body,  suffered 

mIt  f  -litiNt,  and  finally  pyelo-nephritia.    The  autopsy  showed  complete 

•Milt-mtHrif  of  the  spinal  caaab] 

«l.  flra^urgg  of  the  Bodies  of  the  Five  Lower  Cervical  Vertebra, 

•hall    now  have  ndded    to    the    syinptoms   already   enumerated, 
)jjit9  of  the  upper  extremities,  greater  embarrassment  of  the  reapira- 

'   Purkmnu,  New  York  Joiirn.  Mfd.,  March*  1853,  p.  280* 

*  l>upuytrcii,  op,  cir  ,  jip.  Hi>rt-7» 

'  LenUs  Aiimr.  J<mni*  Med.  Sen,  Oct.  1857,  p.  3(11. 
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tion  witli  ilimiiiished  action  of  the  lieiirt,  find  more  complete  loss  of  sen- 
sation and  volilioTi  in  the  lower  pari  of  the  body.  In  geiHM*al,  also,  the 
eyes  and  fare  look  congested,  owing  to  the  imperfect  arterial izat ion  of  the 
blood,  and  death  is  more  speeily  and  inevitahlc  than  in  examples  of  frac* 
lure  oanirring  lower  down* 

In  t^n  recorded  examples  of  fractures  of  the  five  lower  cervical  vertebrse,  one 
died  within  twenty*four  hotir»,  four  in  about  forty-eight  hours,  one  in  eleven 
days,  and  one  lived  fifteen  weeks  and  mx  day«,  one  about  four  montha*  one 
fifteen  months,  and  one,  reported  by  Hilton,  survived  fourteen  years. ^  The 
moat  eommon  period  of  death  seems,  therefore,  to  be  abont  forty-eight  hours 
after  the  reeeiiit  of  the  injury. 

The  following  Ciiaes  illustrate  the  uccident:  A  womiui,  tet.  forty-seven,  was 
injured  by  a  blow  oa  the  back:  of  her  neck  ;  was  neen  by  Mr.  Greenwood  after 
eleven  daya,  at  which  time  she  was  breathing  with  ditlicultyj  occasioned  by 
paraly»ia  of  the  intcreoj^tal  mueclej^,  resjnrution  being  carried  on  by  the  dia- 
phragai  and  abdominal  muBcles  alone.  Thin  wa.^  the  extent  of  the  paralv&is. 
There  seemed  to  he  a  depression  opj^osite  the  fmirth  and  fifth  cervical  vertebr 
and  pre^Htire  at  this  point  occiiBioned  aniveraal  paralysiH,  as  did  also  the  actaj 
coughing  and  sneezing.  About  three  weeks  after  the  accident,  she  attem| 
for  the  tlr^t  time  lo  move  in  order  to  have  her  clothes  changed,  when  she  ' 
immediately  seized  with  paralysis  in  the  right  arm  and  hand.  After  this  she 
lost  her  appetite,  had  frequent  attacks  of  purging;  and  thus  she  gradually  wore 
tmlJ  A  patient  was  admitted  into  Hotel  Dieu,  on  account  of  a  fracture  of  the 
fourth  cervical  vertebra,  catised  by  a  fall  on  the  back  of  his  neck,  and  suffering 
from  paralysis  of  the  bladder  and  extremities.  After  two  montiis  and  a  half  of 
entire  rest,  he  wiis  convaleseent,  and  quilted  the  hospital^  with  only  slight  weak- 
ness in  his  left  leg,  and  with  his  head  a  little  bowed  forward.  In  returning 
from  a  long  walk  he  fell  paralyzed,  and  remained  in  the  open  air  all  night. 
From  this  time  he  continued  to  fail,  and  died  thirty-four  days  after  the  second 
fall,  i  Jn  examination  after  death,  the  body  of  the  vertebra  was  found  to  be 
broken,  and  also  the  processes  of  the  fifth,  allowing  the  tnnrlh  to  slip  forward 
and  compress  the  cord.  A  true  callus  existed  in  front  of  these  bones,  which 
kioked  aH  if  recently  broken.  The  cord  itself  exhibited  an  annular  constriction, 
which  Dupuytreu  conceived  to  be  the  seat  of  the  original  lesion  narrowed  by 
cicatrization.* 

A  sailor  fell  backward  from  the  wharf,  striking  with  the  nape  of  his  neck 
U]H>n  a  bar  of  iron.  I  saw  him  the  following  day.  He  was  lying  upon  his  back, 
Itreatbing  rapidly*  His  lower  extremities  were  completely  paralyzed  ;  legs  and 
feet  swollen  and  purple;  right  arm  completely  paralyzed,  and  his  left  partially  ; 
from  a  point  below  the  line  of  the  second  rib  there  was  no  sensation  whatever; 
his  bowels  had  not  moved,  although  he  had  already  taken  active  cathartics; 
the  urine  had  been  drawn  with  a  catheter;  the  pulse  was  slower  than  natural, 
jind  irregular.  He  was  constantly  vomiting.  In  reply  to  questions,  he  said 
that  he  felt  well,  articulating  distinctly  and  with  a  good  voice.  His  eyes 
and  face  were  somewhat  congested,  but  with  this  exception  his  countenance  did 
not  betray  the  least  physical  disturbance.  He  lived  in  this  condition  aboat 
forty  hours^  only  breathing  shorter  and  shorter,  and  his  consciousness  remaining 
to  the  last  moment.  After  death,  and  before  any  incision  was  made,  we  were 
unable,  upon  the  most  minute  examination,  to  detect  any  irregularity  of  the 
processes  of  the  cervical  vertebne,  or  any  crepitus ;  but,  on  dissecting  the  neck^ 
we  found  that  the  archci*  of  the  third  and  fourth  vertebrae  were  broken,  and  the 
spinous  processes  slightly  depressed  upon  the  cord.  The  bodies  of  the  corre- 
sponding vertebrae  were  corarainuted,  and  the  vertebne  above  were  driven  down 
upon  them,  carrying  the  processes  in  the  same  direction.  The  theca  an*!  the 
spinal  marrow  were  almost  completely  severed  upon  a  level  with  the  fourth 
vertebra. 

A  man  was  thrown  backward  suddenly  from  the  back  end  of  a  wagon,  alight- 


»  Hilt4>ii,  Lond.  Liim-eU  Oct.  27,  IHfiO, 
'  Greeawood,  Sir  A,  r'ori|wHr,  Uu  DhIoc  p. 


^  Diipnylrcu ,  np,  cit.,  p,  34 
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ing-  upon  the  top  of  his  head.  I  found  the  Bymptoms  almost  an  exact  counter- 
pa.rt  of  the  case  just  described,  except  thai 'a  crepitUi*  and  a  mobility  of  the 
fragments  could  be  distinelly  felt  in  the  upper  ami  back  part  of  bin  neek.  Hia 
dem^th  occurred  i»  very  much  the  same  manner  af\er  about  forty-eight  hcmrs. 
No  autopsy  was  allowed.  We  noticed  ifi  this  case,  also,  that  whenever  he  wa*^ 
111  rued  over  upon  his  face,  rej^piratifm  almost  entirely  ceased,  but  it  was  imme- 
di^a^tely  restored  by  laying  him  attain  on  hi;^  back. 

{^  tk.  Powell,  of  Collinsville,  IfL,  successfully  treated  a  fracture  of  the  laminae 
of  the  seventh  cervical  vertebra  by  meaiw  of  a  wire  frame  which  arched  over 
th^  heaxi  and  was  supported  on  tbe  patient's  shoulders,  l?y  bands  passing  under 
tbe  chin  and  behinrl  the  occiput  and  fastened  to  this  arch  the  head  wa«  lifted 
frocn  the  cervical  vertebrte.^] 

Dupfiytren,  8ir  Astley  Cooper,  South,  and  other  .surgeons  have  related 
simulating  fracture,  but  which  proved  to  be  strains  of  the  ligaments 
11  ting  the  cervical  vertebne,  accompanied  with  more  or  le^ss  injury  to 
le  spinal  iaarrow\      Fn  one  instance,  I  have  met  witli  what  ba^s  seemed 
be  a  etniin  of  the  iigaments  and  muscles  of  the  neck,  but  wbich  pre- 
sented BO  sjTuptonuj  of  serious  injury  to  the  spinal  marrow. 


-4.   Treatment  of  FracturtH  of  the  Bodies  of  the  Vertehrw  when  the 
wFracture  occurs    m    amf    Portion   of  (he    Column   Motv  the  Second 

The   treatment   ought   to  be,  in  a  great  measure,   expectant.     The 

ient  should  be  laid   in  such  a  position  i\s  he  finds  most  couifijrtalde, 

I,  as  far  as  possible,  the  spine  should  be  kept  at  rest,  since  the  most 

Mnvial  disturbance  of  the  fragments,  and  even  that  which  may  cause  no 

[tain  to  the  patient,  is  liable  to  increase  the  injury  to  the  spine  and  pre- 

^eut  the  formation  of  a  bony  callus.      Especially  ought  the  surgeon  to 

^^e  careftil,  while  making  the  examination,  not  to  turn  the  patient  upon 

liis  face,  in  which  position  the  spine  loses  its  support  and  a  fatal  pressure 

'^'^y  bo  produced.     The  urine  siiould  be  drawn  very  soon  after  the  acci- 

**^nt,  and  at  least  twice  daily  for  tbe  next  few  weeks.     Indeed,  it  is  a 

J  "6tter  rule  fjo  dmw  the  urine  jus  often  as  its  aecurnulation  becomes  a 

j^^urt'e  of  inconvenience,  or  whenever    the  bladder  fills,  which  will  in 

l^ocie  cnses  be  a.s  often  as  every  four  or  six   hours.     It   is  especially 

"^Jocessary  to  attend  to  tliose  urgent  demands  of  the  patient  during  the 

'^tfew  weeks,  when  the  paralysis  is  most  complete  generally,  an<l  tbe 

^niCfMJs  surface  of  the   bladder,  alreaily  irritated  and   inflamed  by  tlie 

^CCttsively  alkaline  urine,  suffers  additional  injury  from  any  degree  of 

tiful  iiistention  of  its  walls.      It  is  unnecessary  to  say  that  tlie  frequent 

»lr(Hiuction  of  the  catheter  may  itself  prove  a  source  of  irritation,  unless 

15  managed  carefully  and  skilfully.     This  duty  ought  never  to  he  in- 

ited  to  an  inexperienced  operator.     It  is  not  desirable  to  obtain  a 

vement  of  the  bowels  during  tbe  first  few  days,  by  any  means,  how- 

■^er  gentle.     The  effort   to  defease,  and   the  consequent  inoth>n,  will 

^'►•flbably  do  much  more  harm   than   the  evacuation  can  do  good ;  and 

^*|>ecially,  for  the  same  reason,  ought  we  to  avoid  putting  into  the  stomach 

'•^vthing  which  will  occasion  nausea  and  voniitir^g.     After  tiie  lapse  of 

*^  Uff  days,  if  reasonable  hopes  begin  to  be  entertained  of  a  recovery,  it 

»  SU  Louis  Med.  and  Surg,  Joiirn..  IKSm. 
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will  become  important  to  establish  regular  evacuations  of  the  bowela, 
either  by  a  judicious  management  of  the  «liet,  by  gentle  laxatives,  or  by 
enemata.  At  a  still  later  period,  when  the  inHainmatorv  stage  is  past, 
and  the  nerves  remain  inactive  or  paralyzed,  notliing  eouhj  be  more 
riitiooal  than  the  employment  of  strychnia  in  doses  varyinf^  from  the  one- 
twelfth  to  tlie  one  eighth  of  a  grain  three  times  daily.  No  single  remedy 
has  more  often  proved  useful  in  my  own  practice,  or  in  the  practice  of 
other  surgeons;  but,  to  derive  benefit  from  this  or  any  other  remedy,  it 
must  be  continued  for  a  long  time,  per  Imps  for  a  year  or  more.  Elec- 
tricity is  sometimes  useful.  Passive  motion  and  frictions,  good  fresh  air, 
and  nourishing  diet,  hecome  at  last  essential  to  recovery.  From  an  early 
period,  and  during  the  whole  course  of  the  treatment,  grc»at  attention 
should  be  paiil  to  the  prevention  of  bedsores,  by  supporting  all  those 
parts  of  the  body  upon  which  the  pressure  is  considerable.  For  thiB 
purpose  we  may  employ  circular  cushions,  air-cushions,  and  air-beds; 
but  water-beds  are  very  much  to  l>e  preferred  to  air-beds  as  a  means  of 
preventing  bedsores. 

Water-beds  must  he  filled  with  water  at  a  temperature  of  6$'^  Fahrenheit,  and 
they  must  be  a  ecu  red  ia  position  hy  aide  boarris,  or  a  kind  of  shallow  box,  the 
stidesi  of  which  are  elevated  six  or  ^eveu  inches.     Permanent  extension  can  be 


f^ 


Wire- bed. 


eniployed  upon  these  hedn  as  Wi-H  a-s  upon  ordinary  bedti.  8omeUlll€8  ft  section 
of  a  bed,  tbree  feet  H<|uare»  h  found  quite  as  serviceable  as  an  entbrtbed,  inaa* 
much  as  the  back  and   natea  are  the  only  parts  which  are  liable  to  bedsoreis. 


Fi.i.  U. 


Bonnet's  vertobrul  sf utter. 


The  wire-bed  h  an  excellent  subatitate  for  the  water-bed.  It  is  loss  expepaive, 
more  eaaily  niaiiaged,  more  durable,  and  admits  of  a  much  better  regulation  of 
the  temperature.     1  hiive  seen  no  bedaores  occur  where  they  were  iu  use.     In  a 
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llftMfB  It  may  b«  (ouwl  useful  to  t^upport  the  back,  including  the  neck  and 
Irii^Vlth  A  vrire  cuiraas,  well  pudded;  and  especially  where  the  corifinemetii 
figreatlf  prolonged* 

When  sores  have  forraed,  ihev  sliouM  l>e  treated,  if  sloughing*  with 
reast  poultices  or  the  resin  ointmeDt.  The  resin  ointment  is  an  ex- 
ttUeut  dniasin^  for  the  sores  after  the  slouglis  have  separated.  In  case 
die  surface  is  only  sliglitly  abmded,  simple  cerate  forms  the  best  appHca- 


III  a  few  iofttances  surgeons  have  made  some  slight  attempt  to  reduce  the  frftC* 
IMR; or  nither  tn  rectify  the  spinal  diatortion.  generally  by  the  aj^plicalion  of 
Oiodenite  t^xtension  to  the  tirnhj^  and  by  Uying  the  patient  horizontally  upon  a 
htnl  m»ttre«a.  In  no  cAne  have  the  patients  derived  benefit  from  the  attempt, 
Alth<High  the  deformity  wan  slightly  dimiiiished.  In  ud  instance  did  the  patient 
uipt«r  to  have  suffered  any  damage  from  the  attempt.  Such  manipnla- 
ttODCin  seldom  serve  any  useful  purpose,  and  may  he  a  nourco  of  miHchief; 
•StJKm^h  in  cases  »o  generally  fatal,  it  might  be  very  difficult  to  estimate  with 
Biti  y  the  amount  of  injury  done.     If  by  any  possibility  the  fragments 

cf»  I  iced.  I  know  of  no  mean^  by  which  they  could  be  kept  in  place; 

ind  in  iriiuj  we  are  much  more  likely  to  increase  the  penetration  of  the  spinal 
cord  and  the  general  disturbance,  than  to  diminish  it^  by  extension  or  pressure. 
ijlefe»)ver»  it  usually  inllict.^  upr>n  the  unfortunate  sufferer  great  pain,  and  for  these 
^ns  it  ought  generally  tt*  be  discouraged.  I  have,  however^  met  with  two  eases 
e  of  the  lumbar  vertebrte,  in  which  relief  wa*i  afforded  by  permanent 
When  the  fracture  h  below  the  middle  of  the  vertebral  column, 
t,  if  employed,  should  be  made  by  adhesive  straps,  weights  and  a 
piillev,  m  in  fractures  «»f  the  femur;  the  counter-extension  being  made  by  the 
weight  of  the  body.  It  will  be  understood,  however,  that  when  paralysis  exists 
the  li^juion  of  a  limb  with  bandages  will  expose  the  patient  to  great  danger  of 
lilcemtion  and  sloughing  at  and  below  the  points  of  pressure,  and  the  amount 
of  ei tension  must  be  very  moderate.  The  proposition  to  operate  in  fractures  of 
iht  bodies  of  the  vert4.'bne,  appears  to  me   too  ab«urd  tu  be  entertained  for  a 

fDr.  ]lniitec30u»  of  Troy»  N.  Y*,  recommenda  extension  and  counter-extension 
ii  .H  of  the  thigh.     In  a  caae  of  a  severe  fracture  in  the  cervical 

vedthe  patients  he^d  and  applied  adhesive  plaster  to  the  sides  of 
ik  tifleen  to  twenty  pounds  weight  was  attsiched,  and  the  body  was 
pfalceil  in  an  inclined  position  for  over  two  weeks.  He  completely 'recovered, 
M»'^ -"  .,■<  ^^y  several  years  after  .showed  an  old  fracture  of  the  fourth^  ft  (lb, 
•i  i  •  *  nth  cervical  v  erteb  rte. 

1'.   *.  ;.4.  .Mix»re^  htui  long  practised  extension  and  counter-extension  in  frac- 
~     nf  the  vertebrte,  applying  weights  to  each  leg,  and  recommenda  thia 

od. 
Mr.  Ikrker,  of  London,  report**  a  ease  of  fracture  aud  displacement  of  the 
JowfT  dnrsal  and  first  lumbar  with  paralysis  of  motion  of  the  left  leg  aud  par- 
tial t ion  of  the  left  le^r,  and  hypeneilhesia  of  the  right  leg.     Under 
dh-                 -a  was  made  from  the  shoulders  and  ankles  with  reduction  of  the 
ttplucii  l>i*ne,  but  displacement  returned  when  extension  censed.     Crepitus  waa 
f**i       Permanent    extension  wau   then    made  by  attaching   a   five-pound 
'    leg.     Subsefc]uently  a  plaster-of- Paris  jacket,  and  finally  a  poro- 


eih- 

jiipl 


filf 


were  applied,  with  the  result  that  the  patient  made  an  almost  com- 


'  e  are  not  yet  in  a  position  to  determine  with  any  accuracy  the 
uiini>vable  dresssings  in  fractures  and  displacements  of  the  vertebr®,  yet 
IImj  have  given  results  too  favorable  in  such  hopeleaa  cases  to  be  set  aside. 
Pta»ter-of-PiLri4  dresj^ing;^  have  been  employed  in  the^  cases  in  llellevue  Hospital 
b^  myself  and  other  surgeons,  since  1874,  but  it  has  not  been  an  established 


•  Tir.  X.  X,  Med.  Amoc.,  vol.  iii*  isau. 


<  Lnncet^Aug.  6.  1887* 
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meth^jil  oi  practice*  Dr,  AVeist,  of  Hichmond,  IikL,  in  18Tf>,  reduced  a  fractur 
of  the  ninth  dorsal  vertebra  during  sunpe  union  and  applied  a  pi  aster- of- Pari* 
jacket  with  ^reat  relief  to  symptnni!!,  and  recovery  was  complete  on  the  sixty- 
seventh  day,  Krmig,  of  Gottingen.  in  18K(>,  stated  that  having  used  auHpens^ion 
aod  phister-of-Faris  jackets  for  caries  of  tlie  vertebra*  with  great  improvement, 
he  was  led  to  apply  a  similar  treatment  to  fre.-*h  fracturca  of  the  supine;  he  did 
nut  advocate  its  employment  in  all  ea^^cs,  bnt  in  three  eases  the  result  was  favor- 
able. Wagner,  of  Koriigahutle,  rejiorteti  two  cases  with  which  be  was  not  at  all 
satisfied ;  in  both  be  wm  obliged  to  remove  the  jacket;  he  had  aeen  it  produce 
paralysis,  and  advises  its  application  only  after  fourteen  days.  The  German 
Congress  of  Surgeon;*  discussed  thi?*  dressing  in  IHKI,  imd  it  was  regarded  as 
worthy  of  trial  in  selected  cases.  Dr,  Btirrelf  ^  of  Briatoii,  published  a  paper  in 
1887  containing  a  review  of  this  method,  and  giving  the  results  of  his  treatment 
with  illustrations.  The  mctliod  conj^isti*  in  suspending  the  patient  with  a  Sayre^i* 
apparatus  in  the  same  manner  at*  in  caries  of  the  spine,  and  thus  overcoming  as 
far  a.s  poaaible  displacenieut.  Then  the  ordinary  pi  aster -of- Paris  jacket  ia  »[»* 
plied  and  allowed  in  harden, 

Dr.  Burren's  conclusions  are  as  f(>llows:  1.  In  the  immediate  correction  of 
the  deformity  and  fixation  with  plasterol-Paris  jacket  or  other  means,  we  have 
a  rational  method  of  treating  a  large  number  of  cases  of  fracture  of  tlie  spine. 
2*  Considering  the  hopelessne?5S  of  results  in  fracture  of  the  spine  when  treated 
expectantly,  almost  any  risk  is  juslitiable.  '1  The  immediate  correction  of  the 
defonnity  is  imperative  if  softening  of  the  cord  can  and  does  liccar  from  pres- 
sure at  the  end  of  forty-ei^ht  hours.  4.  The  suapension  o(  the  patient  is  only 
a  means*  of  rectifying  the  deformity  ;  certain  fractures  could  be  simply  pressed 
into  position  while  the  [)atient  lie-a  prone  or  supine. 

The  dangera  of  this  treatment  are  apparent,  viz.:  A  liability,  eijpecially  in 
fractures  in  the  cervical  region^  of  causing  shock,  collapse  and  death,  or  of 
making  greater  pressure  upon  the  spinal  cord,  or  even  of  severing  it.] 


§  5.  Fractures  of  the  Axis  and  Odontoid  Process. 


Tlic  phrenic  nerve  is  derived  cbiefly  fi*om  the  third  and  fourth  cervical 
nerves.  If,  theref^*rt%  the  second  eerviciil  vertebra  h  broke^i,  and  con- 
sidorably  dcjiressed  upon  the  spinal  cord,  respiration  ceases  immediately, 
and  the  patient  dies  at  once,  or  survives  only  a  few  minutes.  In  such 
examples  of  fracture  of  this  bone  as  have  not  been  attended  with  these 
results,  the  displacement  and  consequent  compression  Irnve  been  incon- 
siderable, or  there  has  been  no  displacement  at  all. 

Mr.  Else,  of  St-  Thomaa^fl  Hospital,  says  that  a  woman  in  the  venereal  ivard, 
and  who  was  then  nnder  a  mercurial  coiirse.  white  sitting  in  bed,  eating  her 
dinner,  was  seen  to  fall  suddenly  forward;  and  the  patients,  hastening  to  her. 
found  that  she  was  dead.  Tpon  examination  of  her  body,  it  was  discovered 
that  the  pr(»cessusdcntatus  of  the  axis  was  broken  otf,  and  that  the  head  in  fall- 
ing forward  had  driven  the  process  backward  upon  thcconl  so  as  to  cause  death,* 
Sir  Astley  Cooper  also  relates  the  case  of  a  mati  who  was  shot  by  a  piat^)! 
through  the  neck,  breaking  and  driving  in  upon  the  spinal  nmrrow  both  the 
"  lamina  and  the  transverse  process*'  of  the  axis.  He  died  on  the  fourth  day.* 
Malgaigne  has  collected  three  ca>ies  of  fracture  of  the  odontoid  apophysis,  all 
of  which  were  accompanied  with  displacement  of  the  atlas.  The  first,  reported 
by  Eichet,  died  on  the  seventeenth  day ;  the  second,  reported  by  I'alletta,  died 
after  one  month  and  six  days;  and  the  third,  by  Costes»  liveil  four  months  and 
two  weeks*  Swan  has  reported  a  case,  also,  of  fracture  accompanied  with  dis- 
location of  the  head  upon  the  atlas,  in  which  death  ensued  immediately  after.* 

*  Boston  Med,  and  Surg.  Joum.,  August  25, 1887. 

*  Else,  Sir  A.  Ctxipor  on  Disloc,  op.  r\i,,  p.  4^2, 
^  Sir  A.  CrHtfuer  rni    Di.'^loc'.^  etc.,  op.  cit*,  p.  47(i, 

*  8wau«  BoaUm  Mud.  and  Surg*  Journ.,  187T,  vul    i,  fi 


ffokitansky  says  that  there  is  a  aperimen  contained  in  the  Vienna  Mudeuin, 
t^lccn  from  a  patient  whn  survived  the  accident  some  time,  although  the  fr&g* 
i^nt*  never  united, 

M.  Denuce,  <if  Fiordeaux,  has  seen  a  case  oiineompletf  fracture  of  this  proceaa, 
i*ed  by  a  gunshot,  the  ball  having  lf)dged  in  the  body  of  the  bone.    The 

i.t:ient  survived  four  weeks.^ 

Ilje  following  case  i^^  reported  by  Tarker,  of  New  Yoric : 

•*  The  patient  was  a  mau  forty  yetir«  of  age,  a  milkman  by  occupation^  of 
i^^iuin  height,  nf  active  buHJueKA  habits,  and  capable  of  great  endurance.  His 
IM&    was  one  of  constant  excitement,  and  he  was  addicted   to  the  free  UBe  of 

|Cionj.     He  sulfered,  however,  from   no  other  form  of  dieease  than  occasional 
tx^«.ck9  of  rheumatism,  for  which   he  was  accustomed  to  take  remedies*  <*f  hh 

rn  prescribing,  which  were  generally  mercurials,  followed  by  liberal  doaea  of 

lide  of  potassium,  '  to  work  it  all  out  of  the  syntem.' 

*•  On  the  12th  i«f  AiigUitt,  1852.  wlrile  driving  a  '  fast  horse'  at  the  lop  of  his 
?el  on  the  plank  road  i^ear  lUinhwick.  L,  I.,  he  wa»  thrown  violently  from  hi.s 
Icarriage  by  the  wheel  striking  against  the  toll-gate.  He  alighted  upon  his  head 
itid  face  about  tifteen  feet  from  hi**  carriage.  Upon  rising  to  his  feet  he  declared 
[hutidelf  uninjured,  but  soon  after  complained  of  feeling  faint;  after  drinking  a 
(  of  brandy  he  felt  better,  got  into  his  carriage  with  a  friend,  and  drove 
le  to  Kivington  Street  in  thin  city,  a  distance  of  more  than  two  niilej*.  There 
Wa  so  little  apparent  danger  in  this  case  that  no  pbysiicinn  was  called  that 
ni^bt.  Early  wn  the  morning  of  the  following  day.  Dr.  B.  ww*  called  to  visit 
hina.  He  found  biK  patient  reclining  in  his  chair,  in  a  reslleas  state,  and  learned 
that  he  had  suffered  considerable  pain  in  the  back  part  of  his  head  and  neck 
dttring  the  night.  He  was  entirely  incapacitated  to  rotate  the  head,  which  led 
to  the  Kuspicion  of  some  injury  to  the  articulations  of  the  upper  cervical  verte- 
bra*; but  so  great  a  decree  of  »weliing  existed  about  the  neck  a**  to  prevent 
cficient  examination.  There  was  no  paralysis  of  any  portion  of  the  body,  his 
pulse  was  about  90,  and  his  general  system  but  little  ditJturbed.  The  ijwelling 
AoniQch  subsided  that  on  the  fifth  day  an  irregularity  was  discovered  to  exist 
io  the  region  of  the  axis  and  atlaa^  which  bad  many  of  the  features  of  a  partial 
iaxation  of  these  vertebrae 

' '  At  this  time  he  began  to  walk  about  the  room,  having  previously  remained 
()Uiet  on  account  of  the  pain  be  auHered  on  moving.  Jle  persisted  in  helping 
ainiftelf,  and  almost  constantly  supported  his  head  with  f»ne  hand  applied  to  the 
^*cipuL  He  often  remarked,  if  he  could  be  relieved  of  the  pain  in  his  bead 
***d  neck,  he  should  feel  well.  He  began  to  reli;*h  bis  food^  and  the  swelling 
nearly  disappeared  at  the  end  of  a  week,  leaving  a  protuberance  just  below  the 
"*«e  of  the  occiput,  Ui  the  left  **f  the  central  line  of  the  spinal  column,  with  a 
J^Teaponding  indentation.  Notwithstanding  strict  orders  to  remain  quietly  at 
wonie,  on  the  ninth  day  after  the  accident  he  rode  out,  and  in  a  day  or  two  after 
'^turned  as  actively  as  ever  to  his  former  occupation  of  distributing  milk  through- 
^Ulthe  city  to  his  old  customers.  During  the  following  four  months  w*  mate- 
•"^^l  change  took  place  in  his  symptoms,  although  he  constantly  complained  of 
J«^inin  hi^i  bead.  For  this  perio<l  he  did  not  omit  a  single  day  his  round  of 
^|*lie»  as  a  milkman,  which  occupied  him  constantly  and  actively  from  five 
"  clock  in  the  morning  t<i  early  no^m.  On  the  lat  of  November,  Frof.  Watts 
^^amined  him,  and  inclined  to  the  opinion  that  there  was  a  luxation  of  the 
**t*JJef  cervical  vertebne. 

'Wbout  the  1st  of  January,  lSo3,  the  pains,  from  which  he  had  been  a  con- 
*^nt  auUerer,  became  more  severe,  and  he  was  heard  to  complain  that  he  conld 
**ptlive  in  his  present  condition  ;  he  remarked,  also,  that  he  had  heard  a  snap- 
^Jugin  his  neck.  Afler  going  his  daily  round  on  the  11th  of  January,  he  c«*m- 
Plaioed  of  feeling  cold,  and  afterward  of  numbness  in  his  limbs.  In  the  evening 
**?  bad  a  chill,  and  complained  of  a  pain  in  his  bowels.  He  pii^nsed  a  restless 
!^*§!ll.  and  arose  on  the  Jo  I  lowing  mdrning  about  six  o'clock  ;  he  was  obliged  to 

**••?€  taaijitance  in  dre^iing  himself,  and  experience*!  a  numbness  of  his  left,  and 

*«erward  of  his  right  side.     >le  attempted  to  walk»  but  could  unt  without  help, 

^d  it  was  obmerved  that  he  dragged  his  teet.     He  sat  down  in  a  chair  and  almost 


»  I>enue£*  Noav.  Die.  de  Mini,  et.  de  Chlr,  Prat.,  t,  iii.  p.  blO. 
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iriBtantly  expired,  at  eipht  o'dork,  A.  M.,  on  the  12th  of  January,  precisely  five 
months  from  the  receipt  of  the  injury. 

**  The  uu topgy  was  niatJe  thirty  hours  after  death*  Muscular  developraent 
unconim«i»!y  fine.  An  unuBuiil  pniininence  discovered  in  tht^  region  of  the 
axis  and  atlas.  On  making  an  incision  from  the  occiput  iilong  the  spines  of  the 
cervical  vertchne,  the  partij  were  ftnmd  to  he  very  vascular.  The«e  vertebrie 
were  removed  rw  tnoMse,  atid  a  careful  examination  in- 
stituted* The  transverne,  the  odontoid  (li^^amenia 
moderatoria^,  as  also  all  the  ligaments  of  thiu  region, 
excepting  the  occipito-aTCoidcujo,  were  in  a  state  of 
perlett  integrity;  this  latter  waa  partially  destroyed. 
A  eonwiderahle  amr)untof  coaguhited  bhK>d  was  found 
eiTuscd  hetween  the  fractured  surfaces,  some  of  it  ap- 
l«arently  recent,  hut  much  of  it  was  ihfmpht  Ut  have 
occurred  at  the  time  of  the  accident,  and  afterward  to 
have  prevented  the  union  of  the  hones.  The  spinal 
cord  exhibited  no  appearances  of  any  iesion.  The 
t>dont<Hd  proceas  was  found  in  the  position  well  rep* 
rei^cnted  in  the  accompanying  illustration,  completely 
fractured  oti',  and  its  h>wer  extremity  inclining  back- 
ward toward  the  cord.  Death  linally  took  place, 
doubtless,  from  die  disphicement  of  the  process  during 
some  un fort UTi ate  movement  of  the  head,  by  which 
pressure  was  njade  upon  the  cord.  The  destruction 
of  the  occipitfi-axoid  ligament,  which  would  other- 
wise have  protected  the  con  ten  tn  of  the  spinal  cavity, 
must  have  favored  this  result."' 

Vander  Poel,  of  New  Yorkt  haw  reporter!  the  case 
of  a  man.  tet.  twenty  one,  who  had  fallen  from  a  car- 
riage upon  the  Imck  of  his  head.  The  symptoms  which  ensued  led  his  surgeons 
to  believe  that  he  had  experieiiceti  a  fracture  uf  the  fourth  cervical  vertebra. 
His  condition  suhser|ucntly  improved  to  such  a  degree  that  he  was  able  to  per- 
form light  labor;  hut  after  six  m(TOths  they  became  aggravated,  and  he  died  ais 
months  and  a  half  after  the  accident,  of  apnosa.  The  autopsy  revealed  a  trans- 
verse fracture  of  the  odontoid  process,  the  transverse  ligament  beiog  uninjured. 
There  was  no  other  fracture  of  the  vertebrte-^ 

Dr.  Philip  Be  van  p  res*- n  ted  to  the  Surgical  Society  of  Ireland,  in  18t»2,  a 
specimen  obtained  from  the  dead-room,  and  which  was  supposed  to  be  an 
epiphyseal  separation  of  the  odontoid  process,  occurring  in  early  life.  The 
history  of  the  case  is  not  kniiwn,  although  the  woman  was  forty  years  old  when 
she  died.  It  does  not  appear  very  clear  t^i  us  whether  this  was  really  an  epi- 
physeal separation,  or  the  result  of  Home  morbid  process.^ 

i>r.  \\\  ilayard,  of  8t.  John,  N.  It.,  has,  however,  reported  a  case  of  separa- 
tion of  the  odontoid  proccK^  in  a  child,  followed  hy  complete  recovery.  In 
August,  I8<j4.  Charlotte  Magee,  of  8t.  John,mt.  six  years,  previously  in  excellent 
health,  fell  live  feet,  striking  on  her  head  and  neck,  causing  an  immediate  im- 
mohility  of  the  head,  which  continued  about  two  years  and  a  half,  when  an 
abscess  formed  in  the  imck  of  the  pharynx,  and  the  bone  was  spontaneously  dia* 
charged.  Since  then  she  has  been  able  to  move  the  head  freely,  and  her 
recovery  may  be  aaid  to  he  complete.*  The  specimen  was  subsequently  pre- 
sented to  the  New  York  l^athological  Society,  and  no  doubt  remains  that  the 
entire  process  was  thrown  oM'. 

l>r.  Stephen  Smith, ^  who  has  written  a  very  instructive  paper  on  this  subieet, 
has  collected  2'4  cases  of  separation  of  the  odontoid  process,  at  least  20  of  which 
must  be  regarded  as  fractures.  The  ages  of  the  patients  range  from  three  yeari 
to  sixty-eight.     Eight  of  this  numl>er  were  spontaneous,  the  separation  being 


Fracture  of  the  odontoid 
proceas  of  the  hxis,  ^ar- 
ker'i  case  a.  Broken  ear- 
face.     b.  Odoiituid    prtKt!?? 


*  Bigelow,  New  York  Jmiru.  ^tetf,  \tart»ti,  ls.'i;{.  p.  ht4, 
'  Vander  Poel,  Arch,  t'lin.  if^iirg,,  vol.  ji.  j».  I  ttJ. 

^  B^van,  Amor.  Joiirii.  M*mJ.  Hci.,  April.  I8rt4.     Fr<jm  Dublin  Med.  FreM.  Tcb.  1S> 

*  Bavnrd.  Caii«d«  MwL  .Jo urn..  Bet*.  IMQ. 

^  Ste'pheii  Smith.  Ainvr.  Joijra.  Med.  Sei.,  Get.  1871,  p.  338. 
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Sy  due  to  some  progressive  diMease  or  atrophy  of  the  bone.  Two  of 
I  recovered  after  the  formation  of  ahacesae.*!  in  the  phiirynx  anti  the  extru- 
tof  the  bone*  In  four  cases  the  fracliirea  were  giin4iot.  and  one  died.  The 
mmn^tT,  lo  far  aa  ascertained,  were  in  conse([uence  of  blnws  upon  the  head; 
tod  eif  the!»e  only  the  girl  Charlotte  Magee  recovered.  Of  the  whole  number, 
23,  tlire^  vrere  withoutTiit*lor}%  two  of  them  being  diaj<c€ting-raom  caa«8. 

Sjmptoma. — ^These  will  depend  much  upon  the  cause  and  complica- 
U'ms  of  the  accident.  In  all  canes  there  will  bo  more  or  less  itiability 
I'*  Mipport  the  head  in  the  erect  posture,  and  if  di^placeinent  exists,  or 
if  the  pMfiucts  of  inflammation  press  upon  the  cord,  a  proportionate  im- 
paiiroent  of  its  functions  must  ensue. 

TreatmeDt.^ — The  treatment  consists  in  absolute  quietude,  with  mode- 
me  extension,  effected  l)y  means  of  suitable  ajjparatus. 

[Tli«  mode  of  death  in  fracture  of  the  odontoid  varies.  It  may  be  instan- 
UDecma  fmm  pre«*ure  of  the  broken  proce*^j!i  upon  the  medulla;  or  the  presnure 
■aybe^aduat.  in  which  caae  the  dinpUieeinent  taken  place  by  degreeii,  givinj? 
llMto  MLTtial  parHlvsi**,  generally  in  one  hand  lirnt,  then  in  the  foi»t  of  the  cor- 
l«90AaiDg  *ide.  and  finally  emnplete  paraplegia  ot  all  the  \>iirU  below  the  middle 
of  the  neck,  and  death  follows  fmin  exhauHtion,  The  :^yrnptoni8  of  a  well- 
jMrked  case  are  very  signiticant.  The  patient  is  careful  ahriut  maintaining  the 
poke  yf  the  head,  and  fears  to  be  jostled ;  he  carrier  his  head  as  if  steadying  a 
wpii^l.t  ti^um  it  unsupported  by  fais  hands.  The  foramen  niagnnm  being  a  little 
ro  the  centre  of  the  skull,  patients  generally  elevate  the  chin  in  order 
.  r  the  centre  of  gravity  ;  whenever  they  wish  to  elevate  the  eyes  above 
tbt -'r  I ;:,  kr\  IhvcI  they  su pport  the  occiput  in  the  hand,  and  in  looking  down- 
mmtd  ch'  y  ii[^f>ort  the  chin  in  the  band.  If  the  relations  of  the  head  are  dia* 
tlirbed  by  i  -li  nk  they  seize  it  upon  the  sides  with  both  hands,  and  hold  it 
ftrmly.  <Ju  .uii  uipting'to  rlae  from  bed  they  elevate  the  head  with  the  hand 
i]>f»hed  lo  tlie  occiput,  and  in  bed  turn  the  head  cautiously  with  the  hand. 

A  {.tatient  man i feinting  these  sympUmis  after  an  injury  to  the  head,  demands 
the  moft  careful  treatment.  The  cervical  vertebrte  mui^t  be  immediately  im- 
mobilij&cd  by  apparatus  which  retains  the  head  in  a  tixed  potjition,  as  nearly 
ttortual  iu6  pcMiaible,  The  dres^sing  mxiy  he  a  sole-leatlier  splint  ap]»!ied  to  the 
n*ck  and  occiput,  moulded  while  wet,  or  a  plasterof* Paris  or  silicate  dressing 
may  be  wed.  With  these  forms  of  dressing  a  patient  may  soon  move  about 
mmmalt^  If  the  cjwe  reipiires  the  recumbent  position  the  part**  maybe  firmly 
•opjKtfted  by  sand-bags  or  other  tirm  appliance.] 

§6.  Fractures  of  the  Atlaa. 

1  have  hi*«:»n  able  to  find  only  one  example  of  a  fracture  of  the  atlas 
ilof  ^  the  case  related  by  Sir  Astley  Cooper  as  having  come 

ans  ation  of  Mr.  Cline. 


A  boy,  about  three  years  old,  injured  his  neck  in  a  severe  fall ;  in  consequence 
«if  which  he  w*as  obliged  to  walk  carefully  u  prig  hi,  fis  persons  do  when  carrying 
a  weight  on  the  head  ;  and  when  he  wished  to  examine  any  object  beneath  kim, 
he  4Qi^ported  his  chin  upon  his  hand,  and  gradually  lowered  his  head,  to  enable 
him  to  direct  hiiij  eyes  downward.  In  the  same  manner,  alsto,  he  supported  bis 
head  from  behind  in  looking  upward.  Whenever  he  was  suddenly  shaken  or 
JKired.  the  *»hock  caused  great  pain^and  he  was  obliged  to  support  his  chin  with 
hm  haods,  or  to  rest  his  elbows  upon  a  table,  and  thus  support  his  head.  The 
b«>f  Jived  in  this  condition  about  qne  year,  and  after  death  Mr.  Cline  made  a 
^    "^^'H,  and  ascertained  that  the  atlas  wajs  broken  in  such  a  manner  that  the 
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odontoid  prueeHs  of  the  axis  had  lost  its  support,  and  was  constantly  liable  to 
fall  back  upon  the  apinitt  marrow.' 


§  7.  Fractures  of  the  First  Two  Cervical  VertebrsB  (Atlas  and  Axis) 

at  tlie  Same  Time. 

A  woman,  let  sixty-eight,  fell  (town  a  flight  of  steps,  striking  up<ni  bor  f«»re* 
head,  and  died  immediiitely.  Upon  making  a  dissection,  it  wiua  found  thiit  the 
atlas  was  broken  upon  both  aides  near  the  transverse  procei*s*&*,  and  the  odontoid 
l>roee»8  of  the  axis  was  broken  at  its  base.  These  fractu^e^^  were  accompanied 
with  a  rupture  of  the  atlaido-odotitoid  ligameu!^,  and  a  dislocation  of  the  atlaa 
back  ward. - 

8outh  8ay«  there  is  a  speciHien  in  tlie  nmseurn  of  St.  Thomaa*fi  Hospital, 
showing  this  double  fracture.  The  man  had  received  his  injury  only  a  few  hours 
before  admis-siiui  to  the  hospital,  and  died  on  the  hfth  day.  On  examinatioD, 
the  atlas  wan  found  to  be  broken  in  two  places*  and  the  odontoid  proce^ss  of  the 
axis  at  it«  root.  The  Hflh  vertebra  wa.s  also  broken  throui^h  its  body.  With 
Tieitlier  fracture  wm  there  suliicient  displacement  U^  produce  pressure,  but  a 
j<maJl  quantity  of  extravasated  blood  lay  in  thesuhstance  of  the  spinal  marrow. 
ami  its  tissue  was  at  one  point  broken  down  and  disorganized;^ 

Mr.  Phillips  relates  that  a  man  fell  from  a  hay-rick,  striking  upon  the  occiput ; 
alter  which,  although  momentarily  stunned,  he  walked  half  a  mile  to  the  parish 
surgetm,  and  in  two  days  more  he  returned  to  his  occupation.  About  four  weeks 
at\er  the  accident  he  was  .^een  by  Mr.  Phillips,  who  discovered  a  small  tumor 
over  the  second  cervical  vertebra,  pressure  unon  which  caused  a  alight  paio. 
He  cfuiiplained  also  that  his  neck  wiis  stiir,  ana  that  he  was  unable  to  rotate  it- 
No  other  distnrbance  of  the  I'unctiuns  of  the  body  could  be  discovered.  After 
a  time  the  t^msils  became  swollen,  nnd  the  patient  experienced  some  difficulty 
in  dctflutition^  and,  upon  examining  the  throat,  a  slight  projection  or  fulness 
was  discovered  at  the  back  oT  the  larynx,  opposite  the  second  cervical  vertebra. 
Subsequently  he  liecame  adjected  with  general  anasarca  aud  pleuritic  efluaions, 
of  which  he  (inally  died.  Up  to  the  last  week  of  his  life  he  was  able  to  walk 
about  his  bcilroonj,  and  his  condition  presented  no  other  evidence  than  baa  been 
mentioned,  that  he  was  suffering  from  an  injury  of  the  spine.  He  died  forty- 
seven  weeks  after  the  retcipt  of  the  injury. 

The  autopsy  disclosed  a  fracture  witb  displacement  of  the  atlaa,  and  a  frac- 
ture of  the  odontoid  process  of  the  axis.  The  two  vertebroe  were  united  to  each 
other  firndy  by  complete  bony  callus.* 

Wyn perse  describe.'*  a  snecimen  of  gunshot  fractures  of  bo»h  bones,  in  which 
the  ball  was  found  imt>edded  in  callus  which  united  the  two  halves  of  the  an* 
terior  arch  of  the  atla^s.  M.  *  Jaucher  lia.*^  also  reported  a  similar  gunshot  frac- 
ture, the  snhject  of  wliich  survived  nine  months,  death  finally  ensuing  upcm  a 
secondary  displacement  of  the  fragments;' 

*  Chne.  Sir  Astley  Cooper,  op.  oit,,  p.  45V 
^  Malgaignis  op.  cit.,  toin.  ii.  p.  .'{!.i3 
■'  r'heliufi*8  Surfl:er>\  Jiote  bv  S«*uth,  vol.  u  (i.  6HX. 

*  Phillips.  Med,  Chir.  Truiia..  vil.  xx.  1S:I7.  p,  384. 

*  Wynperae,  Gaucbet.     French  *jd.  ni'  ihh  tmtitisc,  by  Poiiisot»  p,  1^9 
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CHAPTEK    XVII. 

FRACTURES  AND  DIASTASES  OF  THE   STERNUM. 

Fractures  and  diastases  of  the  sternum  are  of  rare  occurrence, 
oiring,  probably,  to  the  elasticity  of  the  ribs  and  their  cartilages,  upon 
irhich  it  mainly  rests,  and  also,  in  part,  to  the  softness  of  its  structure. 
In  advanced  life,  the  ossification  and  fusion  of  all  of  its  several  portions 
becoming  more  complete,  and  the 

cartilages   of   the   ribs   also   be-  ^'*^-  ^^• 

comiDg  more  or  less  ossified,  a 
twe  fracture  is  relatively  more 
frequent. 

[Oorlt  gives  the  proportion  of 
fractures  o?  the  steroum  to  those  of 
other  booes  as  1  in  100,  and  Lons- 
dale as  2  in  1900.  Lane^  states  that 
the  proportion  of  fractures  of  the 
(temum  to  those  of  other  bones 
found  among  the  bodies  examined  in 
the  dissecting-room  has  been  far  in 
excess  of  these  estimates.] 

In  some  cases  no  doubt  these  acci- 
dents ought  to  be  regarded  as  true 
^KM/tbiw,  inasmuch  as  occasionallv 
^e  union  of  the  manubrium  with 
ll^e  gladiolus  is  by  a  perfectly  formed 
diarthrodial  articulation,  as  was  first 
deoionstrated  by  Maisonneuve  in 
I^.  We  have,  however,  in  general 
^  absolute  means  of  knowing  whether  before  the  accident  the  several  portions 
^bich  compose  the  sternum  were  united  by  bone,  by  a  single  piece  of  cartilage, 
^^  by  two  distinct  cartilages  with  a  synovial  surface  interposed. 

Causes. — These  fractures  are  the  result  of  direct  blows  inflicted  upon 
^e  part,  such  as  the  passage  of  a  loaded  vehicle  across  the  chest,  the 
Wl  of  a  tree  or  of  some  heavy  timber  upon  the  body ;  the  fracture  im- 
plying always  that  great  force  has  been  applied.  Indirect  blows  and 
Voluntary  muscular  action  alone  have  been  known  also  occasionally  to 
P'X)duce  these  accidents. 

I)avid  [Memoire  sur  les  Cbntrecoups)  mentions  the  case  of  a  mason,  who,  in 
^ling  from  a  great  height,  struck  upon  his  back  against  a  cross-bar  which  inter- 
^pted  his  fall,  in  consequence  of  which  the  abdominal  and  sterno-cleido-mas- 
^idean  muscles  were  so  stretched  that  the  sternum  broke  asunder  between  its 
^Pper  and  middle  portions.^  Sabatier  reports  another  case  of  separation  at  the 
^^e  point,  produced  in  a  similar  manner;^  and  Roland  has  described  a  third 
^^ample  in  a  woman  sixty-three  years  old,  who,  falling  from  a  height  backward 


partly  euritJa^inous  iit 
advu/kvd  life 

Sternum,  showing  the  periods  at  which  its  sev- 
eral parts  unite  by  bone.     (From  Gray.) 


>  Trans.  Path.  8oc.  Lond.,  vol.  xxxvi. 

*  Boyer  on  Diseases  of  the  Bones,  first  Amer.  ed.,  1805,  p.  57. 

'  Malgaigne,  from  Sabatier,  M6m.  sur  la  Fract.  du  Sternum. 
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and  striking  upon  ber  back,  broke  the  sternum  near  its  centre,'  Gross  and 
Hoilgeii  have  recorded  siiiiiliir  cases,^  Cruvdlhier  saw  a  man  whr*,  having  fallen 
from  a  height  of  twenty  feet  ujiori  bis  natea,  wna  found  to  have  a  fracture  of  the 
internum.*  Cnssan  saw  the  same  result  in  a  per*?on  whtj  fell  from  a  third  j»t<jrv, 
atrikifig  first  upon  his  feet  and  then  piU'hing  over  upon  his  back,'  Maunounr 
and  Thore  have  reportefl  an  analogous  ca^e,  where  a  man  fell  from  a  height  of 
twelve  or  fifteen  metres,  first  j^trikiog  u|M)n  hh  feet  and  then  falling  over  upon 
his  back  and  head.^  Johnnon  reports  a  caae  in  which  a  laborer  had  fallen  from 
the  lop'of  a  hay-cart,  ntriking  only  upon  his  head.  He  walked  with  his  head 
much  bent  forward,  and  was  incapable  of  either  fiexing.  extending,  or  rotatiog 
it  any  further.  The  iVacture  was  tran?< verse,  and  about  three  inches  below 
the  top  of  the  siternuni,  opposite  the  centre  of  the  third  rib,  the  lower  fragment 
pr«jjectin^  in  front  of  the  upper.  The  fra^merits*  were  easily  replaced  by  simply 
throwing  the  head  back,  and  fell  into  place  with  an  audible  snap,  but  imme* 
diately  renumed  their  unnatural  position  when  the  head  was  flexed.  They 
finally  united,  but  with  a  slight  projeetion  and  overlapping." 

Malgaigne  exj>re8ses  a  doubt  whether  all  these  can  be  coni^idered  aa  the  result* 
of  muscular  action,  since,  in  a  certain  number  of  the  examples  cited,  the  bead 
seems  to  have  been  thrown  forward  by  the  concussion,  and  in  others,  also,  there 
is  no  evidence  that  the  mnselcs  attached  to  the  sternum  were  put  upon  the 
stretch.  The  only  remaining  explanation  is  that  in  sueh  cases  the  ssternum  ha£ 
been  broken  by  the  violent  shock,  or  mnt recoup.  In  1877,  J.  McL.^  jet,  twenty- 
seven,  was  admitted  to  my  service,  Bellevue  Hospital,  who  had  fallen  from  a 
height  upon  his  back,  causing  a  separation  of  the  manubrium  from  the  gladiolas. 
There  was  no  sign  of  contueion  over  the  point  of  separation,  but  crepitus  waa  i 
distinct.  The  fragments  were  easily  replaced  and  maintained  in  i)oaition.  so  ' 
that  when  he  left  the  hospital  the  line  ol  separation  could  scarcely  be  felt.  Dr. 
Hodgen  reported  the  ciL^e  of  a  man  driving  under  a  low  bridge,  with  his  head 
very  much  bent  down.  The  bridge  caught  hi«  back,  opiHisite  the  shoulder,  and 
crushed  him  forwfird,  *' sejtarating  the  vertebrie  in  the  dorsal  region,  and  break* 
ing  the  aternum  about  three  inches  below  its  upper  end."  Thia  man  re- 
covered. 

Among  the  mo!*t  authentic  examples  of  separation  of  this  bone  from  muscular  | 
action  alone  are  those  in  which  it  occurred  during  labor.  Chaussier  saw  two  \ 
cases  occurring  in  young  women  in  their  first  labors;  the  separation  bavinr  i 
occurred  when  the  head  was  thrown  backward  as  far  as  possible,  Compte  and  ] 
Martin,"'  Lucbett^^,  and  Pftsta"  have  reported  similar  exampleij. 

JIalgaigne  collected  thr«ee  of  these  cases,  and  Dr,  Packard  reports  two.  The 
separation  took  place  at  or  near  the  junction  of  the  first  and  second  pieces  of  1 
the  sternum.  Dr  Borland  has  added  one  more  example,  which  took  place  ataf 
point  near  the  fourth  c«^tal  cartilage.^  Malgaigne  relates  the  case  of  a  mounte- 1 
l»ankj  who,  leaning  back  to  lift  with  his  feet  and  hands  a  weight,  felt  f^uddenly  a  | 
severe  pain  in  the  sternal  regirju,  and  fell  over  with  a  fracture  of  this  bone. 

Mr,  Ancelot  has  reported  a  case  from  gymnastic  exercise.^" 

The  mere  act  of  violent  coughing  has  caused  diastasis  or  Iracture  of  the  I 
sternum.  Mr,  Howbridge  remarka  that  the  ribs  and  sternum  have  been  broken  I 
in  this  way ;  but  he  adds,  that  in  all  probability  they  are  weiikened  hj  partial 
absorption  or  atrophy."  Lutz  reports  a  case  also,  of  a  man  cet.  thirty *eight,  the  I 
subject  of  rheunnitism  and  jwthma,  and  who  had  also  emphyania  of  a  portion  of  1 
one  lung.  During  a  violent  fit  of  coughing  he  felt  something  give  way  on  hia  | 
chest.    Severe  pain  followed,  and  some  swelling,     Lutz  found  the  manubrium  j 


Med,  R©oord  (K.  YA,  Doc,  3J,  1877. 


»  Ibid.,  from  Bull,  de  Th<5rap.,  torn.  vi.  p.  2fc8. 
"  GroM,  System  of  Surg.,  bin  ed.,  voLi.  p.  M4. 

*  Malgu-ifijne,  from  Bull,  de  la  Soe.  Aiiat.*  Juiti 

*  Ibid.,  from  Andiivde  M6d.,  J  an  v.  1827. 
5  Ibiri.,  from  Gaz.  M6d.,  1842,  p,  361, 

*  London  Med.-Chir,  Rev.,  vol.  jrvii.,  new  series »  p.  ii.Trt,,  1832. 

'  Cla«8ical  Diet.  Med.  and  Surgery,  xiv.  70,  Veniee.     Quoted  hy  Borland,  loc  eit. 

*  Bolletino  delle  BcicDzc  Med.  di  Btdogna,  1K57.     Quoted  by  BnrbinrI,  Xwi.  cit, 

*  J.  N.  Borland,  M.D.,  Boston  Med.  and  Surg.  Journ.     April  20*  187iJ. 
^'^  Ancelot,  from  Lut«. 

n  UolnieB*i^  System  of  Surgery,  2d.  ed  ,  voL  ii.  p.  37, 
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lefNmUed  from  the  gladioliLs,  the  former  being  slightly  displaced  forward.  He 
wttmach  relieved  of  hi»  diatreasby  **  stretching  his  neck  and  throwing  his  head 
bictward."  Lutz  directed  him  to  make  a  deep  in^njii ration,  at  the  same  time 
throwing  back  the  head  and  shoulders.  A  compress  wiis  placed  over  the  projec- 
j_tiofl,  and  secured  in  place  by  a  broad  and  firm  baud  covering  the  entire  chest. 
Union  took  place,  but  with  a  alight  overlapping.^ 

[Mr.  Lane  has  demonstrated  by  experiaienta  of  the  subject  that  blows  on  a 
pdded  shoulder  may  produce  fracture  of  the  flterDum.] 

M&lg&igne  affirms  that  he  has  collected  in   all  ten  cases  which  should  be  re- 

pmled  as  luxations.     According  to  the  plan  which  I  have  adopted  of  dinregard- 

^io|  the  distinction  between  fractures,  diastases,  and  dislocations  of  the  steruuraj 

^Vthe  reason  chiefly  that  the  exact  diagnosis  is  in  eeneral  imrios^ible,  and  never 

^kfaoy  practical  value,  these  cases  should  be  included  in  this  enumeratioti  of 

fractures  and  diastases. 

»Tb  following  case,  which  came  under  my  own  observation,  proves  the  possi- 
bility of  backward  displacement  of  the  xiphoid  cjirtilage: 
A  roan,  twenty-eight  years  old,  fell  forward,  striking  the  lower  end  of  his 
Iternum  uprm  the  top  of  a  candlestick,  breaking  in  the  xiphoid  cartilage. 
During  two  years  following  the  accident  he  had  freqiient  attacks  of  voujiting, 
which  were  excessively  violent  and  distressing,  the  paroxysms  occurring  every 
ifeorsijE  days.  Tw^elve  years  after  the  accident  I  found  the  xiphoid  cartilage 
Wntat  right  angles  with  the  sternum,  pointing  directly  toward  the  spine.  He 
nowiuffered  no  inconvenience  from  it,  except  tbat  it  hurt  him  occasionally  when 
he  coughed.-  Polaillon  relates  the  case  of  a  woman,  let,  thirty-five,  who^  being 
pKiniSQt  and  wearing  a  very  tight  corset,  bent  herself  forward  so  as  to  press  the 
«teelof  the  corset  upon  the'xiphoid  cartihige.  The  cartilage  was  thrown  back 
todremaioed  in  this  position,  causing  for  a  king  time  mucii  distress  when  the 
itfuntch  was  disturbed.  The  surgeons  were  unable  to  reduce  the  fracture,  but 
1  wentually  it  ceased  to  caase  inconvenience/'  In  Martin't*  ca-se  the  accident  w*as 
I  fu Unwed  by  persistent  vomiting;  which  was  finally  relieved  when  the  surgeon 
•BKwi  the  cartilage  with  his  fingers  and  restored  it  to  place.  In  Hi  Hard's  case 
tlte  cartilage  was  restored  to  its  place  with  a  blunt  hook,  after  having  made  an 
[  incision  which  penetrateil  the  peritoneal  cavity. 

1  [Horrocks*  reported  a  case  of  fracture  through  the  ensiform  cartilage  leaving 
»f«giiient  one  inch  and  a  quarter  in  lengthy  the  lower  end  of  which  projeL'tecI 
*wwani.J 

The  direction  of  these  fractures  and  diastases  is  generally  tmnsverse, 
<>T  nearly  ^o;  occasionally  a  alight  oIdi<|iiitj  is  found  in  the  direction  of 
the  thick nei<^  of  the  bone.  In  three  or  four  example.s  itpon  record,  the 
^  direction  of  the  Reparation  Wius  longitudinaL  It  i.h  not  so  unfreqitent, 
*  Wever,  t^  find  the  bone  comminuted.  Cotn pound  fractures  are  exceed- 
»i»gly  rare.  When  the  line  of  separation  is  transverse,  the  lower  fnig- 
itteDt  is  generally  di8p»laceJ  forward,  and  sotnetimes  it  slightly  overlaps 
*ht  upper  fragment;  in  other  eases  the  direction  of  the  displacement  is 
^*  Ifeverse* 

The  following  was  a  remarkable  ca«e  of  separation  of  the  manubrium  from 
the gljuiiolus,  accompanied  with  a  trye  fracture  and  other  complications  : 

L  W»,  jet.  sixty,  fell  through  the  hatchway  of  a  vesaeL     He  had  a  compound 

^minated  fracture  of  the  right  leg.  a  fracture  of  the  firnt  four  ribs  on  each 

^^^  tt  their  necks,  a  dislocation  of  the  sternum  from   the  cartilages  of  both 

•jPOhd  ribi,  a  dislocation  of  the  left  thir<l  cartilage  from  its  rib,  a  dislocation  of 

I  «*fiTtt  from  the  second  bone  of  the  aternum,  and  a  transverse  fracture  of  the 

'  P^per  read  before  the  St.  Lotjifl  Medical  Society  by  F.  J.  LtUz.  A.M.,  M.D.     St.  Louis 
'"jJ.ftrid  Siirn.  Joura.,  July,  1877. 

^iitfAlo  M<h1-  Jrjiirii.,  vol.  xii.  p.  282,  Cuaefl  of  Fracttirea  of  the  Sternum. 
N*il|«n,  Soc.  cle  Chir.  du  Paris,  p.  07,  18T6,     (Pomaot.) 
*  Sni.  M«a.  Journ.,  D«<!.  11.  L8K«. 
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eternum  three  quarters  of  an  inch  below  the  top  of  the  gladiolus.     The  dlsloca* 
turn  of  the  maMiihriuiu  wils  cfmi|jlotf%  and  it  wjlm  thrunt  behind  the  upper  end  of  I 
the  gludiokjj*,   underlappiiig  it  hutf  an   inch.     The   tranaveree  fracture  three- ' 
fjuartt-rs  of  an  ineh  lower  down  wiis  aim  ^Mnnpleie^  anfl  the  fragment  thus  separ* 
ated  wiis  divided  into  two,  namely,  an  anterior  and  a  posterior  fragment,  by  atran?*- 


Fig.  69. 


Fio.  70. 


Fid.  71. 


\mi 


y  t 


Longitudinal  fructuro. 


Tm  1 1  is  verso  fVacfture. 


Fraeture  of  the  first  |ii«ce] 
of  the  slornuni. 


verse  splitti n|r ;  the  ant-erior  moiety  retaining  its  attachment  to  the  periosteum 
below,  and  not  being  displaced,  while  the  pc^ttterior  niniety  retained  its  attach- 
ment to  the  periotiteiim  both  ab(»ve  and  below,  and  was  ptmhed  downward  by  tbei 
de^scent  of  the  manubrium.     His  mind  wa^^  clear,  but  he  had  paralyHis  of  thel 
bladder,  iind  wa**  breathing  with  some  eniharraHament.     I  had  no  drfficulty  inJ 
diagnoaticating  the  diah^eation  of  the  third  cartilage,  and  of  the  manubrium., 
There  was  no  nwelling  or  discoloration  on  the  front  of  the  chest,  hut  it  was  quitel 
tender.     His  head  was  not  thrown   forward.     He  coinplained  of  «i>me  soreneflts| 
on  the  back  of  hirf  head.     If  is  general  concHtion  was  such  that  I  did  not  attempt 
red  u  c  t  i  on .     The  fol  1  o  w  i  n  g  day  h  e  e  x  pec  to  ra  ted  b  h>  o  d .  a  n  d  on  th  e  t  h  i  rd  d  ay  h  el 
died.     The  antopsy  revealed  some  etlWions  of  blood  underneath  the  pleura,  batt 
no  lesions  oi"  the  heart  or  lungs.     The  evidence  in  in  this  L^ase  conciiusive  that ' 
he  atruck  up<m  hia  back  and  head,  in  fact,  that  it  was  a  fracture  from  counter- 
Btr<jke,  by  which   the  head,  neck,  and   three  <jr  four  upper  vertebrai  were  bent 
forward  with  great  force^  thus  doubling  forward  the  top  of  the  sternum.     Dr. 
liotiert  Watta*  Jr.,  ha.H  reported  a  very  similar  ctu^e,  in  which  death  occurred  on 
the  same  day.     The  fragmenta  of  the  sternum  were  not  displaced,  but  the  ribs 
had  s^utfereil  aimilar  leaions.* 

Diagnosis. — In  a  few  cases  the  patients  have  felt  the  bone  break  at 
the  moment  of  the  accident,     VV^hen  disphiceinent  exists,  it  may  gener-l 
ally  be  easily  recognized^  and  the  lower  fragmeiit  will   often  be  seen  to- J 
move  forward  and  backward  at  each  inspiration  and  expiration.     CrepttasJ 

'   Wutts,  Atiier.  Med.  Ttmes,  vol.  iii.  p.  55* 
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ilso  he  (letecteJ   in   some  of  these   example.^.     To  fletermiiie   itR 
Dec,  the  blind  slioiiM   be   plueed  over  the  supfjniJteil  scat  of  frac- 
ture, while   the  patteQt    is  directed   to    make    forced   inspi rations   and 
I  fxpimtion^,  or  the  ear  may  be  appHed  directly  to  the  ehe.st. 

Emphysema  has,  also,  occstsionally  been  noticed,  indicating  usually 
liiMl  ihe  bing^  have  been  penetrated  by  the  broken  fragments.  The  fre- 
juuiit  t>ccurrence  of  congenital  malformations  of  the  sternum  should 
mm  us  tci  exercise  great  care  in  our  examinations,  lest  we  mistake  these 
atunil  irregularities  for  fractures.  The  point  of  junction  of  the  first 
nJ  second  portions  has  also  occasionally  been  observed  to  be  somewhat 
j(i  forward  in  cases  of  chronic  astlima  and  emphysema  of   the 


BrwiBby  Cooper  mentions  a  remarkable  instance  of  malformation  of  the 
xiphoid  cartilage  which  he  at  first  suspected  to  be  a  fracture.  U  wa^*  m  much 
cuf?ed  backward  that»  as  Mr.  trooper  tbinka,  its  pre^ssure  upon  the  stomach  pro- 
fiuceda  constant  dis^ponition  to  vomU  wheaever  he  had  tiikan  a  full  meal,  or  had 
t*ken  a  dniu;^ht  of  water,' 

Prognosis. — In  simple  fracture  or  diastasis  of  this  bone,  uncomplicated 
with  lesions  of  the  subjacent  viscera,  and  especially  when  the  separation 
lii  the  result  of  muscular  action  or  of  counter-stroke,  no  serious  conse- 
l^uences  are  to  be  apprehended.  Tlie  bone  unites  promptly  by  oss^eous 
[6f  fihrous  tissue,  even  were  it  is  found  impossible  to  bring  its  edges  into 
Itpposiiion.  Indeed,  generally,  where  the  fragments  have  been  once  com- 
[pleteiy  displaced,  although  it  is  not  difficult  to  replace  them  momentarily, 
UredUplac^ment  soon  occurs,  and  they  are  found  finally  Uf  have  united 
I kv  overlapping ;  but  no  evil  conscfjuences  nsnally  result  from  this  mal~ 
Ifwitiori.  In  nearly  all  of  the  cases  reported  in  which  palpitations, 
[Wcult  breatliing,  etc.,  have  been  charged  to  the  persistence  of  the  dis- 
Ipl4ceruent,  the  injuries  were  of  such  a  character  as  to  furnish  for  these 
Itrifortanate  results  other  and  much  more  ade(|uate  explanations.  In  one 
distance  only,  already  mentioned,  serious  inconveniences  followed  from 
^placement  of  the  cartilage  backward.  In  other  cases,  however, 
lti<cre  the  fracture  is  the  result  of  a  direct  blow,  the  prognosis  is  often 
ftery  grave;  a  conclusion  to  which  one  would  natui^jiUy  arrive  from  the 
l«ict  already  stated,  that  the  fracture  of  the  sternum,  thus  produced,  in 
[•Mf  implies  the  application  of  great  force.  An  abscess  occurring  in 
interior  mediastinum,  and  caries  or  necrosis  of  the  bone,  are  among 
»mmon  results  of  a  blow  delivered  tlirectly  upon  the  sternum  ; 
'^hb  which  generally  end  sooner  or  later  in  death*  Blood  may 
l^ftlao  extensively  effused  into  the  anterior  mediastinum. 

[Bennett/  of  Dublin,  reports  a  fatal  caae  of  fracture  af  the  sterimm,  very 
l^^'liqut!  in  its  direction,  accompaaied  l>y  a  rupture  of  the  trachea,  which  had 
|**!»iiitfd  on  inch  J 

Where  emphysema  is  present,  we  may  anticipate  inflammation  of  the 

frlrnfii  itmI  .if  tfii^  lungs. 


'  B.  CiKJtJer,  Princ.  imd  Pfoct.  of  Surg,,  p.  359. 
*  Vnb.  Journ.  Med,  Bcu,  vol.  Ixxxvi. 
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Ill  several  instanceSp  where  death  htis  occurred  speedily  after  the  injury,  trbe 
heart  has  been  Jburid  penetrated  and  torn  by  the  fragments.  Sanson  arid  Dufiu  3-* 
tren  have  each  reported  one  example  of  this  kind,  Diiverney  has  mention  ^^ 
two.  and  Samuel  Cooper  says  there  is  a  snecimen  in  the  museum  of  Universi  C;y 

rifflit  VI 


it    in 


Cnllege  exhibiting  a  laceration  of  the  right  ventricle  of  the  heart  by  a  porti 

of  fractured  stenjum.     Watson  mentions  a  ease  tn  which  the  pericardium  ^^^14 

lorn,  but  the  heart  wna  only  contused.^  m 

Treatment. — When  the  fragtneiits  are  not  displtieed,  the  only  indie aa? 
tions  of  tieatment  are  to  immobilize  the  client,  and  to  allay  the  inflam- 
mation, pain,  etc.,  cons^ec|uent  upon  the  injury  to  the  viscera  of  the  chee^t. 
The  first  of  these  indications  is  accomplished,  at  laist  in  some  degree,   h»j 
inclosing  the  bod^' ,  from  the  armpits  down  to  the  margin  of  the  float i 
ribs,  with  a  broad  cotton  or  flannel  band.     A  single  band,  neatly 
snugly  secured,  and  made  fast  with  pins,  is  preferable  to,  because  it    i 
more  easily  applied  than,  the  roller  which  surgeons  have  generally  era 
ployed;   it  is  also  much  les^  liable  to  become  disarranged.      It  should   tie 
piuncd  while  the  patient  is  tnaktng  a  full   expiration.     To  prevent    its 
sliding  down,  two  strips  of  bandage  should  be  attached  to  its  upper  aia^r- 
gin,  and  crossed  over  the  shoulders  in  the  form  of  suspenders-     Gener- 
ally the   patients  prefer  the    half-sitting   fKJstnre,  with   the    head   and 
shoulders  thrown  a  little  backward;  antl  this  is  the   pi>sition  which  will 
be  most  likely  to  maintaui   the  fragtnentvS  in  |dacei  and  also  to  secure 
immobility  to  the  external  thoracic  muscles,  while  it  leaves  the  diaphnigoi 
and  the  abdominal  muscles   free  to  act.     The  second   indication   fu^y 
demand  the  use  of  the  lancet;  but  more  often  it  w^ill  be  found  necessary 
to  allay  the  pain   and  disposition   to  cougli  by  the  use  of  opium,      K 
however,  tlic  fragments  are  displaced,  it  is  proper  first  to  attempt  their 
reduction  :  which,  as  I  have  already  intituated,  is  generally  more  ea^J 
of  accomplishment  than  is  the  maintenance  of  them  in  place  until  a  c«r€ 
is  effected .     The  fragments  may  sometimes  he  made  to  resume  th^^^ 
natural  position  by  a  single  full  inspiration,  but  then  they  usually  Wl 
hack  during  expiration;  or  thev  may  be  reduced  by  straightening    ^.a^ 
spine  forcibly,  and  at  the  same  time  drawing  the  shoulders  back, 

[Porter,*  of  Boston,  failed  in  his  attempt  at  reduction  by  bending  the  pat»-^ 
backward  ;  on  returning  to  bed  the  patient  took  a  deep  respiration  and  oougfc»^^ 
when  the  bones  Hnapped  forward  into  place. 

Irwin,'  U .  8.  A.,  fdaced  a  large,  hard  oad,  covered  with  soft  material,  betn^ 
the  i«capula ;  white  the  patient  inspireil  aeeply  and  the  head  and  Bhouldera  yt^'^v 
extended  well  backward,  the  displacetl  fragnient*  were  retumerl  and  retaine*^ 'j' 
their  normal  po*tition  by  a  *<uitable  splint  applied  over  the  pad  and  across     ^5 
spine,  the  expanded  condition  of  the  thorax  being  maintained  by  a  figure-*! 
bandage  to  the  shoulder,] 

Verducand  Petit  proposed^  in  those  cases  in  which  it  was  found  impoasibU 
reduce  the  fragments  by  these  simple  means,  to  cut  down  and  lift  the  deprt 
bone.     Nelaton  auggesta  the  UBe  of  a  blunt  crotchet  introduced  through  a  ua 
incision  ■  and  Malgaigne  hat*  thought  of  another  plan,  which  is»to  penetrate  ^  | 
skin  with  a  pnnch^  and  directing  it  to  the  broken  margin,  to  puah  the  fragm^' 
into  its  place,  but  which  he  does  not  himself  regard  as  a  auggestron  of  mt** 
value,  since  the  bone  is  too  soil  to  aiford  the  necessary  reaistance :  and,  moreoV^-'y 
this,  in  common  with  all  of  the  other  similar  methods,  is  liable,  in  some  degr^^^f 

*   Wfttwii,  New  York  Joyrii.  of  Med,,  vol.  Hi.  p,  351. 
'  Boat.  Mmi.  mid  Surg.  Jouni..  April  12,  ISSK. 
»  Med.  Newa,  June  2:(,  1888. 
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tn  the  objection  that  it  msiy  iiiL^rease  the  tendency  to  caries  and  suppuration, 
tJready  immineDt.  If  reiluced*  the  fragmenta  will  probably  immediately  again 
become  displaced  ;  and,  more  than  all,  it  still  remains  Ui  be  proved  conclusively 
that  the  mere  riding  of  the  fragment*  is  in  itaelf  ever  a  cause  of  aubsequent 
au tiering,  or  even  of  inconvenience. 

~  When  an  abscees  has  formed  in  the  anterior  mediastinum,  surgeons  have 
*  >nally  recommended  the  use  of  the  trephine.  Gibson  has  twice  operated 
"in  this  manner  at  the  Philadelphia  Flospitjil.  but  in  each  case  the  caries  con- 
tinued to  extend,  and  the  patient  died;  an  experience  which  ha^s  inclined  him 
Utterly  to  di«countenance  the  operation  J  There  are  other  conRiderations  men- 
lioned  by  Lonsdale,  which  ought  to  decide  us  never  to  use  the  trephiiie  in  these 

ICBse«: — "  For  the  aymptoma  denoting  the  presence  of  the  abscess,  when  com- 
pletely confined  to  the  under  surface  of  the  bone,  will  be  very  uncertain;  and 
irhcn  the  matter  collectfii  in  large  (piantities,  it  will  show  itself  at  the  margin  of 
the  sternujn,  between  the  ribs,  when  it  can  lie  let  out  by  making  a  puncture 
tith  the  point  of  a  lancet>  without  the  noccsHity  of  removing  a  portion  of  the 
lone.***  Ashhurst,  referring  to  the  »«Time  point,  remarks:  '*Tlie  fact  that  the 
taediaatinat  space  can  be  cut  into  without  injury  to  the  pleura  is  shown  by 
iBAny  ca^es,  among  others  by  one  which  came  under  my  own  observation.^^' 


(11  AFTER    XV  TIL 

FRACTURES  OF  TIIK  RIOH   AND  TnPJR   CARTILACtF^S. 


§1.  Fractures  of  the  Elba. 

The  force  requisite  to  break  tlie  ribs  is  scarcely  less  th^m  tbat  requisite 

eak  the  stern « m  ;  and   in   childhood  -ind   infancy  it  is  sometimes 

St  impoiisible  to  break   theiii,  so  tliat  children  and  even  adults  are 

often  crushed  and  killed  outright,  where,  filthou^h  tlie  pressure  has  been 

d'vrectly  upon  the  thorax,  the  ribs  Iiave  resumed  their  positions,  and  have 

I  been  found  not  to  be  broken.     I  have  met  with  several  examples  of  this 

kind. 

In  my  records,  not  including  fractures  from  gunshot  injuries,  only  thirty-two 
palifniMare  reported  as  having  bud  brciken  rib!*;  but,  as  in  several  of  the  cases, 
tifoor  more  rilis  were  broken  at  the  same  time,  the  total  number  of  fracture®  is 
*t>om  aixty-five.  If,  however,  I  had  always  accepted  the  diagnosis  made  by 
other  Kurgeons,  the  number  would  have  been  much  greater,  since  I  have  been 
'^|'^»t<f(lly  aasured  that  the  ribs  were  broken  when,  upon  the  most  carefnl 
**Wjination.  no  evidence,  beyond  the  existence  of  a  severe  pain  and  of  dilllcult 
•■ptmtion.  has  been  presented  to  me. 

In  old  age  the  cartilages  ossify,  and  the  ribs  themselves  suffer  a  gradual 
*^^f>pliy,  which  renders  them  much  more  liable  to  break. 

Etiology. — The  most  common  caoscs  are  direct  blows,  of  very  great 
■^^«j  in  consequence  of  which  sometime>s  the  fran;ments  are  not  only 
"•^Ken,  but  more  or  less  f<»rced  inward ;  occa^siiinallv  thev  are  the  result 

*  Gibflon,  Institutei  and  Practice  of  Surgery^  vol.  i.  p.  3A0. 

'  Lf)nBdale.  Practical  Treatise  on  Fractures,  London,  1838,  p.  242. 

*  Afthhurst.  Amen  Jouni.  Med.  9ci.,  Jan,  and  Oct.  18fi2. 
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of  counter-strokes,  and  then  the  fragments,  if  they  deviate  at  all  from 
their  natural  position,  are  salient  outward';  a  species  of  fracture  which  I 
have  not  met  with  so  often, 

Malgaigne  has  collected  eight  examples  of  fractures  of  the  ribs  produced  by 
muBcular  action,  hy  the  beatiag  of  the  heart,  etc.,  all  cif  which  occurred  upon 
the  left  side.  In  nix  additional  cases  collect©*]  by  M,  Paulet,  the  fraeture^s  were 
u prill  the  right  side.  Three  of  these  were  caused  by  coughing,  and  two  by  a 
tsuddeii  juovement  of  the  body.  It  i»  believed,  however,  that  ia  all  of  these 
csmes  the  ribs  had  previously  become  atrtiphied,  and  pcrhaj)»5  midergoae  other 
changes  in  their  structure,  renderinic  them  liable  to  fracture  from  the  action  of 
trivial  causes.  Morselli  attribiiteiii  the  frequency  of  fracture  of  the  riba  in  the 
iosane  to  trophic  ebaagea  in  the  structure  of  the  ribs,  dependent  upon  lesions 
of  the  nervous  centres? 

Patliolog:y,  Seat,  etc. — The  fourth,  fifth,  sixth,  and  acvcnth  ribs  are 
most  liable  to  be  broken ;  the  upper  ribs,  and  especially  the  first  rib* 
being  so  well  protected  in  various  ways  as  to  diminish  greatly  their  lia- 
bility, while  the  loose  and  floating  condition  of  the  last  two  ribs  gives 
them  an  almost  complete  exemption. 

Mttlgaigne  has  noticed,  also,  contrary  t-o  the  genera!  opinion  of  surgeons,  that 
the  ribs  are  most  often  l>roken  in  their  anterior  thirds^  whether  the  cause  htm 
been  a  direct  or  a  counter  blow.     My  own  observations  contirin  this*  stateuient. 

The  direction  of  the  fracture  is  generally  transverse  or  slightly  oblique ; 
sometimes  it  is  (juite  oblique.  Tt  is  often  compound ;  and  in  a  few 
instances  I  have  tVmnd  it  comminuted  or  juultiple.  Where  the  fracture 
is  compound,  it  is  rendered  so  generally  by  the  fragments  having  pene- 
trated the  lungs,  and  not  by  a  tegumentary  wound.  Displacement 
cannot  occur  in  the  direction  of  the  axis  of  the  bone  unless  several  ribs 
are  broken  at  the  same  time.  Tlie  fragments  are  therefore  either  not  at 
all  displaced,  or  they  fal!  inward  toward  the  cavity  of  the  chest,  or  out- 
ward, or  very  slightly  downward,  in  the  direction  of  the  intercostal 
spaces      Sometimes  the  rib  rotates  a  little  upon  its  own  axis. 

Prognosis. — Death  occurs  sooner  or  later  in  a  pretty  large  minority 
of  the  cases  in  which  the  ribs  have  been  broken  ;  yet  not  often  as  a 
direct  consequence  of  the  fracture,  but  only  us  a  result  of  the  injury 
inflicteil  upon  the  viscera  of  the  chest,  or  of  ottier  injuries  receivetl  at 
the  same  motnent.  The  violent  compression  of  the  heart  and  lungs  has 
frequently  produced  death,  and  sometimes,  as  I  have  more  than  once 
seen,  almost  immediately  ;  or  the  patients  have  succumbed  at  a  later 
period  to  acute  pneumonitis,  or  pleuritis. 

Lonedale  saw  a  case  in  which,  the  body  of  a  mmi  having  been  traversed  by 
the  wheel  of  a  wagoo,  eight  ribs  were  broken,  and,  death  having  followed  almost 
immediately,  the  autopsy  disclosed  a  rerjt  in  the  left  auricle  of  the  heart*  pro- 
duced by  one  of  the  broken  ribn.-  Dupuytren  reports  a  Mimilar  case  and  baa 
aluo  aeen  several  deaths  produced  by  the  emphysema,  independent  of  the  frac- 
ture.' Amesbury  han  5*fen  a  case  of  death  from  rupture  of  tbc  intercostal  artery, 
where  there  was  no  injury  of  the  lunga/  M,  Paulet  htis  studied  a  series  of 
examples  of  rupture  of  this  iirt^ry  in  connection  with  fracture  of  the  ribs,  ob* 


^  Piiulet;^  Morselli,  Freac^h  ed.  of  thia  treatise,  by  Poinawjt. 


^  Loii«dule  on  Fmctiirea,  p.  258. 

•  AmcHbury  on  Fractui-es.  vol.  ii.  p.  012. 


*  Dupuytren,  op,  cit.,  p*  7». 
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uined  from  various  s^ources.  arnl  hna  drawn  the  following  ccHH'liiaions:  First, 
l?ii<*ii  of  the  intercostal  artery  in  this  class  of  accidents*  h  much  more  fre<|iieiit 
tiiwi  ig  generally  aiipposed.  8uct>nd,  the  lesic^n  in  always  grave,  and  often 
'»'»rtftl.  Third,  it  may  necur  not  only  after  eoiuminutea  fractures,  btit  after 
•"inpk,  And  even  sifter  incompleLe  fructyres,  provided  I  he  fracture  is  on  the 
iower  border  of  the  rib.' 

In  several  instances  observed  by  me,  patienta  have  suffered  from  pains 
j  Jo  the  side,  occasionally  from  eougli,  etc.,  after  the  lapse  of  two  or  more 
Ij'ears,  and  I  suspect  it  is  no  uncommon  thing  for  these  injuries  to  entail 
>nae  sucb  permanent  disability,  but  which  is  a  consequence  rather  of  tlie 
DJury  to  tlie  viscera  of  tiie  chest,  than  of  any  condition  of  the  Broken 
Tfibs  themselves.  In  general,  simple  fractures  of  the  ribs  unite  in  from 
Itirentj-five  to  thirty  days. 

Btf  aleaigne  has  seen  one  ca»e  of  non  union  ;  Huguier  met  with  another  upon 
le  c.ada¥er,  in  which  a  complete  fal^e  joint  existed,  furnished  with  a  capsule 
id  lined  with  synovial  membrane;*  Eve,  of  Nafcthville/Ft'nn,^  saw  a  case  of 
in-union,  occasioned,  probably,  hy  a  caries  or  necrosis  of  the  bone,  since  it 

|waa  accompanied  with  a  discharge  of  matter,  and  in  which  a  removal  of  the 
i»cl«»of  the  fratrments  resylted  promptly  in  a  cure  of  the  ainna  ;'  and  Samuel 
>c»j)er  »ayg  there  is  a  specimen  in  the  Museum  of  University  I'ollege,  of  a 
roture  of  six  ribs  where  the  fragments  are  only  connected  by  a  fibrous  or  liga- 

Imentous  liesue,* 

The  union  generally  occurs  with  only  a  slight  degree  of  displacement. 

After  the  union  is  completed,  even  where  there  is  no  displacement,  a 

certain  amount  of  ensheatlung  callus  may  generally 

I  W  felt  at   the  point  of  fracture.      In  some  specimens 

L^arp  apicula,  in  otliers  broader  sheets  of  bone  extend 

Ig  the  course  of  the  intercostal  muscles  from  one 

"be  other,  forming  a  species  of  ankylosis  between 

diacent  margins. 

Symptomatology. — ^  A  cute  pain,  referred  especially 

^   the   point  of  fracture,  sometimes  producing  great 

^barmssment  in  tlie  respiration,  and  crepitus,  are  the 

^^m>  common    indications  of  a   fracture.     The  pain 

**^d  embarrassed   respiration  are,   however,    far   from 

"^iiig  diagnostic,  since  they  are- often  present  in  fin 

l^jua!  degree  when  the  walls  of  the  chest  have  only 

I  **^n  severely  contused.     Tlie  crepitus,  also,  h  often 

ly^fficnlt  tn  detect,  owing  to  the  thickness  of  the  tnuscnlar  coverings,  or 

the  amount  of  fat  upon  the  body,  or  to  the  fracture  having  occurred 

Hijips  directly  underneath  the  mammaa  in  the  female.     The  crepitus 

*^'»ny  be  discovered  sc>mctim&s  by  pressing  gently  upon   the  seat  of  frac- 

^^''e,  or  by  applying  the  ear  or  stethoscope  over  this  point  while  the 

^^ticnt  attempts  a  full  inspiration,  or  coughs;  or  we  may  press  upon  the 

^ont  of  the  chest  with  one  hand,  while  the  fingers  of  tlie  other  hand 

'^'t  upon  the  fracture. 

Orcajjjonally  the  patient  has  felt  the  bone  break,  and  very  often  he 
'Is  or  hears  the  crepitus  after  it  is  broken,  and  will  himself  indicate 
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Eii!ibenthii]g   t!i]lhii6 
in  ffRolurei  of  ril*. 


*     P>iul«l,  Poineot,  op.  cit.,  p.  200. 

Eve,  N.  Y.  JouTQ,  Med.,  vol.  xv.  p.  130. 


*  Malgnigtie,  op.  fit,,  p.  435. 

•  S.  C<K»per'a  Surg.,  vol.  ii.  p.  321. 
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very  clearly  the  point  of  fmcture.  At  the  same  time  that  we  detect 
crepitus  we  are  able  also  to  discover  motion  in  the  fragments,  but  I  have 
once  or  twice  discovered  preternatural  mobility  witliout  crepitus.  Em- 
physema, which  is  almost  certainly  indicative  of  a  fracture,  ii!^  present  in 
a  pretty  large  proportion  of  cases. 


Fio.  73 


Fmctared  ribs  joined  to  Guch  utliar  by  osseous  matter.    (Fmiii  Dr.  Gross's  cabinet.) 

It  has  been  <»bservei]  hy  me  iti  Vi  out  of  32  cases;  generally  it  tlid  not  extend 
over  more  than  two  or  three  mpmre  feet  of  surface;  but  in  two  caaea  it  finally 
extended  over  neiifly  the  whole  body*  It  h  remarkable*  however,  that  in  only 
four  of  these  thirteen  casqa  did  the  patienN  expectorate  blood,  and  then  in  a 
very  small  quantity,  and  usually  not  until  the  second  or  third  clay. 

Treatment — ^In  simple  fractures,  where  there  is  no  displacement,  or 
wliere  the  displacement  is  only  tnoderiite,  the  chest  shuuhl  be  inclosed 
with  a  broad  belt  or  bund,  provided  always  that  it  is  not  found  to  increase 
instead  of  diminishing  the  patient's  sufferings.  Some  patients  cannot 
tolerate  this  confinement  at  all ;  whilst,  with  a  majority,  although  it  is 
at  fij'st  uncomfortable  and  opi>ressive,  after  an  hour  or  two  it  affords  great 
relief  from  the  distres!=ing  \mm^  and  they  will  not  consent  to  have  it 
renn>ved  even  for  a  moment.  In  nearly  all  crises 
^^-  74*  of  comminuted    fracture    it  is   inadmissible,   on 

account  of  its  tendency  to  force  the  pieces  in- 
ward. 

[A  simple  and  efficient  dreflfling  is  the  applieatioa 
nf  11  single  broad  strip  of  rubber  adhesive  plaster 
fnur  iir  five  inchea  broad  of  Hufficient  length  to  pans 
arouind  the  body  and  lap  over  three  or  lour  tnclied. 
Or  the  plaster  may  be  applied  in  strips  passing  half 
around  the  body,  and  overlapping  each  otner.J 


Strips  of  udbL*jsive  planter 
ttpplie^f- 


md  J^H 
y  ti^ff 


The  forearm  ought  also  to  be  brought 
the  chc>st  at  a  right  angle  with  the  arm,  ani 
cured  in  this  position  with  a  moderately 
bandage  or  sling,  so  as  to  prevent  any  motion  in  the  pectoral  muscles. 
As  to  position,  the  patient  generally  prefers  to  sit  up,  or  be  ch(X>3es  a 
position  only  partly  reclining  upon  his  back ;  but  there  is  no  positive 
rule  to  bo  observed  in  this  matter,  except  that  such  a  position  shall  be 
chosen  as  shall  prove  most  com  fur  table  to  the  patient.  If  the  fragments 
are  salient  outward,  the  fracture  having  been   produced  by  a  counter- 
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sstrolce,  they  mar  be  reduced  by  presfiing  ;2:ontly  upon  them  from  witliuut, 
1^,  on  the  contrary*  the  frii^nuents  are  salient  inwurd,  they  will  be  found, 
in  a  great  majority  of  eases,  to  have  re^suTued  their  positions  s|>ontaneously 
or  tbrnugh  the  natural  actions  of  respinition :  btii  if  tliey  have  not^  it 
Will  be  exceedingly  difficult  to  restore  them.     Possibly  it  may  be  accom- 
plished by  pressing  forcibly  upon   the  front  of  the  clicst,  or   upon   the 
aFiterior  extremity  of  the  broken  rib;    yet   if  the  fragments  are  corn- 
to  inuted,  and  the  ends  are  much  driven  in,  this  method  will  avail  little  or 
'  nf>  tiling. 

In  «uch  cases  several  surgeons  have  recona mended  that  we  should  cut  down  to 
th^  bone  and  elevate  the  fragmeuta.  but  Rossi  alone  elaitiift  to  have  actuaily  put 
ih^  suggestion  into  practice.  No  doubt,  if  the  necessity  were  urgent,  this 
n  ^thod  might  be  successfully  adopted  ;  or,  iasleiid  <»reuttiog  down  to  the  broken 
fi  li»,  wre  might  even  seize  the  iVagment  with  a  hook,  ra  siiggeHted  by  Malgaigoe, 
o»*  what  in  some  cases  might  be  even  more  convenient,  with  a  pair  of  forceps 
c<:>M3fttructed  with  long  teeth,  obliijuely  set  upon  ji  firm  shaft.  Vet  the  exigency 
i^imich  will  demand  a  resort  to  any  of  these  measures  will  be  exceedingly  rare. 
IwM  gunshot  fracture^**  which  are  nearly  all  compound  and  comminuted,  the 
Ics-cneened  or  detached  fragments  should  be  at  onee  removed.  In  no  case  do  I 
**^^^chany  value  or  importance  to  the  advice  given  by  Petit,  that  we  shall  place 
^       «on)presA  upon  the  front  of  the  chest,  underneath  the  bandage,  in  order  to 

luce  the  fragments,  or  to  retain  them  in  plaee  allter  reduction. 

The  emphysema  generally  demands  no  special  attention,  since  it  is 
mially  too  limited  to  occasion  inconvenience  ;  and  when  more  extensive, 
generally  *lisappears  spontaDcously  after  a  few  days,  or  a  few  weeks  at 
.08t, 


*!The  advice  given  by  some  surgeons,  that  we  ought  in  these  cases  to  cut  down 

the  pleural  cavity  so  a«  to  allow  the  air  to  escape  freely  through  the  incision, 

ma  thus  far  to  have  rci^ted  ils  reputation  upon  a  more  than  cloubtful  theory 

her  than  upon  any  testiamny  of  experience.     Abernethy  alone,  so  far  as  I 

k^xm<iw,  has  actually  made  the  experiment,  and  his  patient  died>     Dupuytren,  in 

t^w-ocMes,  made  incisions  with  the  lancet  at  various  points  of  the  body,  more  or 

^®««  remote  from  the  seat  of  fracture;  a  practice,  however,  in  which  he  con* 

feaaeihe  has  no  contidence  whatever.     These  patient^s  both  died.     Dr.Stedman. 

»^   Boston,  has  reported  the  case  of  a  man  who,  in  addition  to  a  fractnre  of  one 

<>•    Ilia  ribs,  had  also  a  diHlocation  of  the  outer  end  of  the  clavicle.     The  emphy- 

*^nia commenced  immediately,  and  reached  its  acme  on  the  Iwenty-second  day. 

^^  this  time  it  had  extended  over  his  whole  body  ;  his  eyes  were  closed,  and  he 

l>«*ealhed  with  great  difficulty;  but  on  the  forty-tiflh  day  the  emphysema  had 

^J*V'*'l^  disappeared,  and   he  was  dismissed  cured.     The  treatment  consisted 

<^iiiefly  in  the  free  internal  use  of  stinmlantSp  and  in  the  application  of  band- 

*g€a;  but  the  bandages  soon  became  disarranged ,  and  af^er  a  few  days  they  were 

Entirely  laid  aside.'     In  one  of  rny  own  [mtients,  where  the  cmt>hy.'<ema  was 

**iiiost  equaJly  extensive,  the  patient  recovered  after  a  few  weeks,  under  the  use 

^"    1  simple  diet,  and  without  any  special  medication  whatever. 


§  2.  Fractures  of  the  Cartilages  of  the  Eibs. 

Tlie  cartilages  of  the  ribs  are  often  broken  when  there  is  no  ossifica- 
Jpii,  at  the  same  time  that  the  ribs  themselves  are  broken.     Sometimes 
^«y  are  broken  alone.     Not   uiifreijiiently.  also,  the  sepiiration  takes 
***^i©  at  the  precise  point  of  junction  between  the  cartilage  and  the  bone, 

*  Sledman,  B"jwtx»u  Med-  and  Surg.  Journ.,  vol.  lii.  p.  SI 5. 
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Puel  infers,  from  experiments  upon  the  cadttver,  that  the  fracture  would  take 
nlace  at  thia  point  most  often.'  Pyper  rvlatCK  a  case  in  which  the  sternum  wai* 
broken  in  a  niiin  aged  twenty-five  year»j  and  alao  the  cartilages  of  the  sixth* 
iieventh,  and  eighth  ribs  of  the  right  side,  aa  was  proved  by  the  autopsy,  yet  the 
cartilages  were  not  ossified.  The  vena  eava  aucendens  waa  alno  ruptured  by  the 
force  of  the  compression.^ 

Etiology. — The  causes  are  tbe  satne  as  thoae  which  produce  fractures 
uf  the  ribs,  vet  it  is  generally  understood  that  it  will  require  greater 
force,  and  tliat  consequently  the  injury  done  to  the  viscera  of  the  thorax 
will  be  naore  complicated  and  intense^ 

[Several  cases  of  thiH  fracture  have  been  reported  a»  occurring  from  miiscular 
action.  A  violent  tllbrt  with  the  arma  at  the  moment  of  a  fall,  or  in  nttemptiog 
to  throw  a  heavy  body,  may  cause  such  a  strain  upcni  the  attachments  of  the 
pectoral  muscles  as  to  cause  a  legion  of  the  cartilages.] 

A  0»aii  was  crushed  by  the  tall  of  a  heavy  weight  upon  his  body,  and  died 
after  about  sixty  hours.  An  autopsy  reveiiled  a  fracture  of  the  cartilages  of  the 
third  and  fourth  ribs,  with  a  laceration  of  the  intercostal  muscles  to  such  an 
extent  thai  a  hernia  of  the  luo)^s  had  occurred  at  this  point, 

[Lej^ros  Clark'  reports  the  case  of  a  man  who  was  struck  in  the  upper  part  of 
the  chest  by  the  pointed  shaft  of  a  vehicle ;  a  tumor  the  size  of  the  fist  appeared 
at  each  inspiration  and  disappeared  on  expiration,  leaving  a  deep  depression. 
Examination  showed  that  the  cartilage  of  the  second  rib  had  been  uiBplaced 
and  driven  in*  Extensive  emphysema  followed,  but  he  recovered  in  six 
weeks.] 

Fatholog^y.— The  fracture  is  clean  and  vertical,  or  transverse  ;  never 
irregular  or  oblique.  Tbe  direction  of  the  ditiplaccment  varies  as  in 
fractures  of  the  ribs,  but  the  anterior  or  sternal  fragment  is  generally 
found  in  front  of  the  posterior  or  spinal.  Union  tsikes  place  in  these 
firactures,  according  to  the  testimony  of  most  pathologists,  not  through 
the  medium  of  cartilage,  but  of  bone.  Sometimes  the  new  bone  is 
deposited  only  between  tlie  ends  of  the  fragments  in  the  form  of  a  thin 
plate  ;  at  other  times  it  is  formed  arouud  the  fragments  as  well  as  between 
them.     The  latter  of    these  two   processes    has  been    most   frequently 


Fir*    75. 


Fir;.  7f>. 


Repair  of  fmcture  of  co#ial  cHrtilnge. 

ob9erve<l     Tbe  ensheathing  callus  appears  to  be  supplied  by  the  peri- 
chondrium,  whilst  the  experiments  of  Dr.  Redfern   render  it  probable    j 
that  the  intermediate  callus  may  result  from  a  conversion  or  transforma- 
tion of  the  adjacent  cartilaginous  surfaces,     Paget  remarks,  also,  that 

'  Puob  Frac,  des  Cart,  ooit*    Anvers.  187fl, 

'  Banking's  AMnwt,  vol.  i.  p.  147.  from  the  Liineet,  Oct,  1S44, 
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the  ossification  extends  to  the  parts  of  the  cartilage  immediately  adjacent 
to  the  fracture. 

I  have  seen  one  example,  which,  after  the  expiration  of  more  than 
one  year,  had  not  united.  The  fracture  had  occurred  in  the  united  car- 
tilages of  the  ninth  and  tenth  ribs.  The  posterior  fragment  overlapped 
the  anterior,  and  they  played  freely  upon  each  other  at  each  act  of  in- 
spiration and  expiration. 

Treatment. — The  treatment  does  not  differ  from  that  already  recom- 
nacnded  for  fractured  ribs. 


CHAPTER  XIX. 

FRACTURES  OF  THE  CLAVICLE. 

Fractures  of  the  clavicle  may  be  divided  into  those  occurring 
tl:i.xough  the  inner,  middle,  and  outer  thirds.  By  the  "  outer  third  **  is 
na^nt  all  that  portion  of  the  clavicle  included  between  its  scapular  ex- 
tx-^raity  and  the  internal  margin  of  the  conoid  ligament.  The  remaining 
I^OTtion  is  intended  to  be  divided  equally  into  separate  halves.  The 
I>^?culiaritie8  of  these  several  portions  in  respect  to  anatomical  relations, 
li^lility  to  fracture,  results,  etc.,  will  explain  the  propriety  of  the  divi- 
sions. 

Causes. — If  we  except  gunshot  fractures,  the  clavicle  is  broken,  in  a 
la»*ge  majority  of  cases,  by  a  counter-stroke,  such  as  a  fall  or  a  blow 
ttl>on  the  extremity  of  the  shoulder.  Occasionally  it  is  broken  by  a 
4ii*ect  stroke,  as  when  a  blow  aimed  at  the  head  is  received  upon  the 
shoulder ;  it  is  broken  sometimes  by  the  recoil  of  an  overloaded  gun, 
especially  when  the  person  lies  upon  the  ground,  with  the  butt  of  the 
?^xii  resting  upon  the  clavicle. 

OibflOD  has  seen  a  case  in  which  it  was  broken  in  a  child  at  birth,  by  an 
^Oorant  midwife  pulling  at  the  arm,*  and  Dr.  Atkinson  has  reported  an  example 
?^  Intra-uterine  fracture  of  the  clavicle.*  Gurlt  has  collected  seven  cases  of 
^^  ^Y>a-Qtenne  fracture  of  the  clavicle  caused  by  external  violence.'  The  clavicle 
^^j  be  broken  by  muscular  action  alone.  A  man  standing  upon  the  ground 
J^t^mpted  to  secure  the  braces  of  his  carriage-top  with  his  riffht  arm,  when  he 
felt;  a  sudden  snap.  Eight  days  after  I  found  the  right  clavicle  broken  near  its 
^^titre.  The  fragments  were  but  slightly,  if  at  all,  displaced,  but  motion  and 
T^pitus  at  the  point  of  fracture  were  distinct.  A  colonel  of  cavalry,  about 
^^^iy  years  of  age,  mounting  his  horse,  experienced  a  sensation  as  if  something 
*^^^  broken,  followed  by  acute  pain  in  his  left  shoulder,  and,  on  examination,  it 
^^^  found  that  the  clavicle  was  fractured  in  the  middle.  The  health  of  this 
E^ratleman  had  been  impaired  by  repeated  attacks  of  syphilis.  W.  E.  White- 
?^^<i,  U.  8.  N.,  has  reported  the  case  of  a  man,  twenty-eight  years  old,  who 
^*''^ke  his  left  clavicle  at  the  junction  of  the  outer  and  middle  thirds,  while 

1  Gibson,  Principles  of  Surg.,  sixth  ed.,  vol.  i.  p.  272. 
*  Atkinson.  Bost.  Med.  and  Surg.  Journ.,  July  2r..  1H60. 
'  Gurlt,  Holmes's  Surgery,  ed.  of  1870,  vol.  ii.  p.  765. 
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attempting^  to  rmnc  hhiiself  to  n  platform  eight  feet  high.  The  fracture  ^ 
trans ver?*e,  and  nnaccumpanied  with  clispUicement*  Malgaigiie'  has  recop 
three  other  examples  of  fmcture  of  this  bone  from  inuHCiilar  action  ;  and  Parker 
»aw  a  case  which  was  produced  by  striking  at  a  dog  with  a  whip.  The  bone,  in 
the  IntUT  case,  had  been  iireviously  somewhat  diseased,  vet  it  united  favorably.* 
i  »f  these  seven  canes,  five  occurred  on  the  right  aide,  and  always  near  the  middle 
of  the  lione,  if  we  except  one  case  reported  by  Malgaigne,  in  which  the  point 
of  fracture  is  not  mentioned.  In  neither  case  did  tbe  fragments  become  dis* 
placed,  only  ajs  they  were  found,  in  some  of  the  examples^  inclined  slightly  for- 
w  an  L  ( lU  r  1 1  Ini  s  col  I  ected  twe  n  ty  cases  o  f  f ractu  re  from  th  i  a  c  h  mie»  ■  Dr*  Poo  ley 
reports  an  example  of  fracture  of  the  clavicle  in  a  child,  supposed  to  have  been 
due  to  muscular  action,  and  which  wan  the  result  of  a  fall  upon  the  back.* 

[McKee/''  of  Tuscarora,  Nev,^  had  a  case  which  occurred  in  a  man  while  liAing 
H  heavy  weight;  it  was  on  the  right  side  and  near  the  middle  of  the  clavicle; 
uniiu)  had  not  taken  phice  four  months  after,  and  there  was  evidence  of  a  pseado- 
arthrosis.    Syphilie  was  denied.] 

Pathology* — It  h;u3  already  been  observed,  in  speaking  of  partial  frac- 
tiire.s,  that  this  bone  suffers  an  incomplete  fracttire  more  often  tlian  any 
otlier^  and  that  In  such  ca^es  the  lesion  occurs  generally  in  the  middle 
tliird,  or  rather  to  the  sternal  side  of  the  centre,  and  in  a  direction  nearly 
or  quite  transverse.  They  are  not  usually  accompanied  with  mttch  dis- 
placement ;  but  if  a  displacement  exists,  it  is  a  slight  forward  inclination 
of  the  fragments.  Fractures  which  are  complete  occur  mostly  after  the 
bonea  liave  become  firm  and  unyiehlint^»     They  are  also  generally  oblique, 

seldom  comminuted,  still  more  rarely 
compound*  The  point  of  the  clavicle 
at  which  a  complete  fracture  usually 
occurs  is  at  or  near  the  outer  end  of 
the  middle  third,  and  a  little  to  the 
sternal  side  of  the  coraco-clavicular 
ligaments,  near  where  the  trapezius  and 
deltoid  eease  their  attachments.  It 
might  he  more  exact  to  say  that  the 
fracture  extends  frotu  this  poitit  down- 
ward ami  inward,  toward  the  sternum, 
embracing  one  inch  or  less  of  its  ea- 
tire  lengdi.  In  some  cases  the  obliquity 
is  greater,  and  the  amount  of  bone 
involved  is  much  more  considerable. 


Fio.  77. 


r<iinpleie  oblique  fracture  of  davicle. 


Why  the  hone  should  lireak  more  fre- 
<jnently  at  thi.s  point,  especially  in  the 
adult  and  in  the  male,  it  m  not  difficull  to 
understand.  It  is  smaller  here  than  else- 
where, and  leas  supported  by  muscular  and 
ligamentous  attachments.  At  this  point,  also,  the  aiis  of  the  hone  hepina  pretty 
abruptly  to  curve  forward,  and  more  abruptly  in  the  adult  and  male  than  in 
tlie  child  and  female.     When,  therefore,  the  clavicle  is  broken,  as  it  usually  i». 

»  Whitelieait  Pacific  Med.  and  Surg.  Jonrn.,  1871. 
»  Parker,  N.  Y.  Jmjrn.  Med,,  Joly,  1852- 

-"  Gurlt,  HolraeH*y  Surgery,  &L  of  1870,  voL  ii.  p.  705.     &ee  aim  paper  by  M.  Deleus  on 
Fnicttire*  of  the  Chivicle  from  Muac'ular  Aotion,  \u  Ari^liiv*^8  G^ri^rales,  March.  1875. 

*  J.  !l,  Pooley»  Prof.  Surg,  Starling  Me<i*  ColL^  C^ilumbus,  Ohio.    A  CliiiicaJ  Lectqr*. 
tK77. 

*  Occidentttl  Med*  TimeSi  189V. 
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by%  coo nter- stroke,  the  force  of  the  blow,  conveyed  from  the  shoulder  through 

^t  outer  portion  of  the  bone,  is  suddenly  arreateil,  and  expends  itself  upon  the 

p^int  where  the  di  recti  on  of  the  axis  ia  changed.     In  a  record  nf  157  frae  lures, 

including  partial  and  comminuted,  and  not  iueluding   gunshot  friictures,   127 

iuve  occurred  throiagh  the  middle  third  ;  and,  with  the  exception  of  the  partial 

^cttirca,  the  fracture  has  in  nearly  all  of  the  cases  taken  place  near  the  outer 

fodof  this  third.     Four  have  occurred  through  the  inner  third,  three  of  which 

wen  within  one  inch  of  the  sternum  ;  and  seventeen  through  the  outer  thirds     A 

more  practical  analysis  can  be  based,  however,  upon  the  point  of  fracture  with 

]rer«reDce  to  ita  cause;  and  I  have  never,  but  once»  seen  a  complete  fracture  of 

'UiIa  bone,  in  the  adult,  produced  clearly  by  a  counter-stroke,  which  waii  not 

o^AT  the  outer  end  of  the  middle  third. 

When  the  fracture  is  in  any  jwrtion  of  the  middle  third,  the  direction 
>f  the  displacement  is  almost  uniformly  the  same.  The  sternul  fnigtnent 
IS  slightly  lifted  by  the  action  of  the  clavicular  portion  of  the  sterno- 
cl^ido-mastoid  muscle,  notwithstanding  tlie  resistance  of  the  rhomboiil 
lij^ament,  the  pectoral  is  major,  and  the  suhclavius  muscles.  On  the 
ot:lier  hand^  the  acromial  fragment  is  tlragged  downward  by  the  weight 
of*  the  arm,  aided  by  the  conjoined  tiction  of  a  portion  of  the  pectoralis 
nti^or  and  the  latissimus  dorsi,  feebly  resisted  by  the  trapezius  and  other 
iQiaacles  from  above;  by  the  action  of  the  same  muscles,  aided  by  the 
p^ctoralis  minor,  and  perhaps  by  some  portion  of  the  subclavlua,  it  is 
Ai"^wn  toward  the  body,  diminishing  thereby  the  axillary  space  ;  while 
by  the  preponderating  strength  of  the  pectoralis  major  and  minor,  the 
*CJT-oniial  end  of  the  fragment,  with  the  shoulder,  is  drawn  forward  ;  tlie 
a^enial  end  of  the  same  fragment  being  rather  displaced  backward,  and 
^t,  Jie  same  time  resting  at  a  point  somewhat  elevated  above  tlie  sicivi- 
Pciiii]  end, 

■  t>e4ault  has  recorded  one  example  of  an  overlapping  by  the  elevation  of  the 
■<^i"omial  fragment  over  the  aternal.*  Syme  haa  mentioned  a  case  of  this  kind 
•"liieh  he  had  seen,'  Gu^*retin,  Malgaigne,^  and  Stephen  Smith  have  each 
•^l^orted  an  example.*  In  Stephen  Smitn'a  caae  the  bone  was  broken  through 
**fe  outer  third,  and  transversely;  the  overlapping^  to  the  extent  of  one  incL. 
^^itiained  after  the  cure  was  completed.  i\L  O^D.,  let.  forty  years,  wa^  admitted 
^  the  Charity  Hospital  with  a  single  fracture  of  the  clavicle,  near  itiit  middle, 
fitted  two  weeks  before,  by  a  fall  on  the  shoulder.  The  aterual  fragment  was 
ly^Qg  beneath  the  acromial^  and  in  this  podition  it  tiaally  united. 

In  nearly  all  cases  of  oblique  fractures  occurring  through  the  middle 
»ird  there  follows  immediately  an  overlapping,  varying  from  one-quarter 
_  ^^  an  inch  to  an  inch,  and  sometimes,  though  very  rarely,  exceeding  this: 
^h©  average  shortening  being  about  half  an  inch. 

^^^Iliere  is  a  specimen  in  the   Dupuytren  Mui*eum,  in  which  the  shortening 
^^ia.al«  one-third  of  itii  entire  length, 

H       Transverse  fractures,  wherever  they  may  occur,  whether  in  children 
^^^     adalta,  are  seldom  found  displaced,  at  least  in  the  direction  of  the 
Ls  of  the  bone,   and  they  unite  usually  without    shortening  or   de- 
^I'Tuity, 


MiilgttigTie^  opf  cit.rp.  4^1. 


*  Amer.  Journ.  Med.  ScL,  vol.  jcvii.  p.  25] . 

♦  Kew  York  Joum.  of  Med.,  May,  im. 
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A  lad?,  aged  eighty  ye«rs,  fell  down  a  flight  of  Btairs  breaking  the  Hgbt  cli 
irle  transtverstdy,  about  one  inch  from  the  sternum,  Motion  and  crepitus  ^ 
cjigtinct.  but  there  was  Beareely  any  displacement.  No  dreniiiaga  were  applied. 
butHhewas  directed  to  keep  qutet  ia  bed,  and  upon  her  back.  In  the  usual 
time  ihe  fragments  had  united,  without  deformity.  A  nmn  fell  Imekwiird  from 
a  wagon,  breaking  the  colbir-boue  m^ar  the  midille.  The  fragments  were  m<n*- 
able,  but  not  diapiaced.  Jie  wa^  treated  succeasifully,  and  without  any  re^uUini^ 
delormity,  by  nimple  eonfinemeiil  in  the  recumbent  pos^ture  durinp  a  few  day!^, 
and  after  this  by  suspending  the  sirrn  in  a  aling,  while  he  waa  permitted  to  walk 
abtait.  A  young  man,  aged  tweaty-»ix  years,  fell  while  wrestling,  and  broke  the 
clavicle  at  the  tmter  eiul  of  the  middle  third.  There  was  some  di«placeineut  at 
first,  but  the  fri*jr  meats,  being  reduced,  were  found  to  snpiiort  t  he  nisei  ves.  A 
cr<HS,  secured  with  straps,  wim  applied  to  the  back,  and  on  the  twenty -eighth 
<lay  the  union  wai^  complete,  and  without  deformity.  A  child,  aged  three  yenra, 
fell  about  six  feet,  striking  Mpon  his  shoulder.  I  found  the  left  clavicle  broken 
o^' completely,  about  one  inch  from  its  scapular  end.  Crepitus  and  motion  were 
distinct,  but  tlie  fragments  were  not  displaced.  The  arm  wm  placed  in  a  sllDg, 
and  on  the  seventh  day  both  motion  and  crepitus  had  ceased.  The  cure  waa 
aeeoraiilished  without  any  degree  of  displacement.  Stephen  Smith,  of  New 
York,  has  met  with  two  examples  of  transvcrso  fractures  without  displacement, 
in  a  hojipita!  record  of  eleven  caiie.^.  Biclmt  says,  Dessault  has  frequently  ob- 
served the  same,  it  having  been  seen  three  times  at  Hf^tel  Dieu,  in  the  counie  of 
the  year  1787.  Desault  thinks,  also,  that  sometimes  the  fracture,  taking  place 
obliquely  upward  and  inward,  the  usual  form  of  displacement  is  prevented,  aod 
apposition  is  preserved.  In  nearlv  till  of  the  examnleH  of  partial  tra"8ver8e  frac- 
tiirejn,  occurring  in  children,  seen  by  me,  there  has  been  no  longitudinal  displace- 
iBent. 

If  the  fnictui-e  is  near  the  sternum*  and  within  the  fibres  of  the  costo* 
ckvieular  ligament^,  \is  in  the  cfise  of  the  old  lady  juat  cited,  the  dis- 
placement is  inconsiderable. 

I  have  seen  one  other  similar  case,  in  an  adult  also,  Lonsdale  mentions  a  case, 
in  a  child  three  years  old,  which  he  regarded  as  a  separation  of  the  epiphysis,  the 
point  of  fracture  being  half  an  inch  from  the  sternum.  Malgaigne  mentions 
two  other  examples,  in  one  of  which  the  fracture  was  ao  near  the  sternum  that 
it  wa«  ditfieult  to  say  whether  it  was  not  a  partial  dislocation.  The  displacement 
was  on!y  trivial,  But  the  only  two  specimens  contained  in  the  Dupuytreu 
Museum  offer  a  considerable  displacement,  and  in  both  the  external  fragment  i» 
thrown  downward  and  forward. 

A  similar  specimen  was  from  a  patient  in  Bellevue  Hospital,  The  fracture 
wa.s  occasioned  by  a  fall  upon  the  shoulder,  and  extended  from  the  Kterno-clavic- 
ular  articulation  upward  and  outward  one  inch  and  a  half.  The  fragments 
were  overlapped  three-onarters  of  an  inch,  and  were  tirmly  united.  A  case  b 
reported  from  Mt.  Sinai  Hi*spital,  in  this  city,  of  a  fracture  of  the  clavicle  in 
an  adult,  at  a  point  about  one  inch  from  the  sternum.  The  inner  fragment  was 
drawn,  by  the  action  of  the  steruo-cleido-mar^toid  muscle,  into  a  vertical  position, 
and  the  outer  was  drawn  down  upon  the  chest.  It  became  apparent  that  replace- 
mcnt  could  not  be  effected  without  division  of  the  muscle ;  and,  inasmuch  as  the 
displacement  caused  no  inconvenience,  it  was  permitted  to  remain  as  it  w^as 
found.* 

With  regard  to  the  amount  of  displacement  usually  attendant  upon 
fractures  near  the  outer  end  of  the  bone»  stirgical  writers  have  generally 
united  in  declaring  that  it  wa8  in  a  majority  of  cases  very  inconsiderable, 
while  some  have  even  affirmed  that  there  would  be  found  no  displacement 
whatever. 

Neither  of  these  opinions,  according  to  the  observations  of  Robert  Smith,  of 
Dublin,  is  strictly  correct.     He  has  examined  eight  apecimens  of  fracture  of  the 


1  New  York  Mecl,  Jmirn,.  Jan.  1877,  p.  48. 
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FrH<?liire  nuUide  of  Irspe- 
Koid  ligaiueDt.     United. 


DUl«r   extrtMnity  of  the  clavicle,   cantained   in  the  mu.Heum  of  the  Richmond 
Vl»>*lMtal  ScIumI  of  Medicine;  tbree  of  whlcli  were  broken  between  the  eonoid 
iui<i  trupezoid  ligamenU,  and  are  united  with  very  little  displaceiDent,  whilst  the 
remaining  five,  bndcen  beyond  the  trapezoid  ligament,  present  a  very  marked 
'kformitv-     The  following  in  a  summary  of  tbe  conclusions   to  which  he  has 
irrived :  "  When  the  clavicle  is  broken  between  the  two  fa^cieuti  of  the  earaeo- 
tlancular  lig^araent,  there  m  seldom  any  displacement  of  either  fragment,  aad 
*lwaji  much  lei*a  than  in  fracture  of  any  other  portion  of  the  bone.      When  dis- 
p/ioeroeot  does  (H:eur,  it  is  usually  iimited  to  a  slight  alteration  in  the  direction 
oT  the  bone,  by  which  the  natural  convexity  of  thin  portion  of  the  clavicle  is 
Ulcretsed.   Theexphination  of  ivhich  fact*  is  found  in  the  attachmenUof  the  liga- 
Bkeola  from  below  to  the  tw^o  fragments*,  and  in  the  action  of  the  trapeziuB  from 
ibov^^  hv  which  they  are  iiiitag<inized.     But  the  case  is  very  ditferent  when  the 
I  bone  is  trnken  external  to  the  trapezoid  ligament.     Here  the  coraco'clavicniar 
I  Jiir^iiients  can  have  no  direct  influence  upon  the  outer  fragment,  which  ia  dis- 
placed now  partly  by  muscular  action,  and  partly  by 
the  weight  of  the  arm,  the  sternal  ead  of  the  outer 
fnag-ment  being  drawn  upward  by  the  clavicular  por- 
llion  of  tbe  trapezius,  while,  by  the  action  of  the  mus- 
Ides  paa.*«ing  from  the  chest,  the  entire  outer  fragment 
lis  drawn  forward  and  inward,  so  aa  to  bring  some- 
Itiiiieii  its  broken  surface  into  contact  with  the  anterior 
Ifiirrace  of  tbe  inner  fragment,  and  placing  it  nearly 
lit   right  angles  with  tbiii  fragment,  in  which  position 
111  ia  generally  united.    The  displacement  in  this  di- 
[lectiao,  rather  than  any  degree  of  overlapping,  ex- 
plains alao  the  shortening  which  exiafed   in   all   of 
tiie»e  cases,  varying  in  the  different  specimeni  from  half  an  inch  to  une  inch, 
I  tad  averaging  about  three-quarters  of  an  inch/'    In  my  own  experience,  a  frac- 
1  lure  occurring  in  a  child  three  years  old,  witliin  one  inch  of  the  acromial  end, 
f  probably  between  the  ligamenls,  was  never  displaced  at  all ;  a  second,  and  third. 
I  Occurring  in  adults,  presented  no  dispUcement.     Two  cases  were  displaced  each 
j  oae-qaarter  of  an  inch,  and  two  cases  half  an   inch;  these   four  latter  cases 
[occurred  in  adult**,  and  alw%'iy8  wtthin  an  inch  of  the  acromial  end  of  the  bone. 
I  In  one  of  these  last  examples,  the  inner  fragment  was  rather  behind  than  above 
[mi©  outer  fragment. 

It  has  liap|jened  to  me  only  six  times  to  meet  with  a  comminuted  frac- 
^**re  of  the  clavicle,   except  in   CAnes  of  gunshot  injuries,  all   of  which 
'noctures  occurred  throujL^h  some  portion  of  the  middle  third  of  the  bone ; 
f"^  intercepted  fra«iment,s  being  from  one  inch  to  one  inch  and  a  half  in 
'^Kth,  and  lying  obliquely,  or,  as  in  one  case  observed  by  me,  at  nearly 
^~'}il  angle  with   the   o)ain   fragments.     A  compound   fnictiire  of  this 
I  have  not  seen,  except  as  the  result  of  a  gunshot  injury,  although, 
tJiaDy  cases,  the  sliarp  point  of  an  oblique  fracture  has  seemed  just 
dj  to  penetrate  the  skin. 

^  One  ease  is  reported  aa  having  been  presented  at  St,  Bartholomew's  Hospital 
J*  Occurred  in  a  ooy  fourteen  yean*  old,  and  wt*s  produced  by  his  having  been 
^•"•Wn  into  some  machinery  while  it  was  in  motion.'  Two  similar  cases  are  re- 
^^Med  from  the  New  Y'ork  Hospital,  as  having  been  observed  during  the  last 
J^*'  ye*r»  preceding  the  date  of  the  report.  The  whole  immber  of  fractures  of 
^^^  clavicle  during  this  period  was  101.''  Lente  also  mentions  a  case,  seen  by 
'•nself*  occasioned  by  the  fall  of  a  derrick  upon  the  shoulder. 

r^  double  fracture,  or  a  simultaneotis  fracture  occurring  in  both  clavi- 
seldora  occurs. 

'  London  Mwl,  Gti/„.  voK  ii-  p.  .*t82. 
•,  N«w  York  Med,  Tim^fj."      '    '' 
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I  have  recorded  two  caaes  {four/rachtrfs,  three  of  which  are  incrjiii|ilete|.  l>otli 
occurring  io  young  hoy«^  I>r.  Burr,  fd'  Bingh!unt^)ii,  N.  Y.^  Ii:*^*  reported  a 
caae  which  occurred  in  a  niiin  ab»ut  hfty  years  old.'  To  tliese  M.  Pol  ait  Urn  ha* 
added  eight  others  gathered  from  various  sourreH.  Malgaigne  jiays  it  han  only 
happened  onee  in  28/58  cases  at  the  WAe\  Dieu»  and  he  can  recollect  only  five' 
other  examples.  And  of  15s  ctii*effi  of  hroken  clavicles  report^  from  the  New 
York  Hfjspittd,  it  isBtated  to  have  occurred  in  only  f(»nr. 

[White,"  of  Philadelphia,  report-*  a  rase  of  dmnitaneous  fractures  of  hi»tU 
clavicles  as  the  rej*ult  of  a  fall  from  a  railroad  car.  The  patient  was  treated  in  the 
recumbent  ponition  with  sand -bags  u[>plied  to  his  heati  to  prevent  movementj 
(lood  uni(jn  wan  obtained,  with  no  more  than  the  average  amount  of  deforoiilyj 

Symptoms,— In  all  tui^fies  of  eoinplete  fmctiire  with  displacement,  na 
difficulty  will  lie  experienced  in  decidinjir  upon  the  nature  of  the  injurvj 

The  patient    is    fonnd    genenillyj 
f*^*^'  "^*  leaning  toward  the  injured  sideJ 

whilst  the  opposite  liand  sustained 
llie  elbow  of  the  sume  side,  toj 
prevent  it^  dragging  downward* 
TJie  shoulder  falls  downward,  for-i 
ward,  and  inwarfl ;  whilst,  at  the; 
same  tiine,  the  line  of  the  bone  i%\ 
interrupted  by  the  sharp  and  pr<W 
jectiiig  point  of  the  sternal  fra^- 
tTient,  If  tlie  fracture  is  the  re- 
sult of  a  direct  Idow,  a  swelling: 
and  discoloration  may  be  seen  ad 
the  seat  of  fracture;  but  if  it  it 
tlie  result  of  a  counter-stroke,  wei 
must  look  to  the  top  or  point  of 
tlie  slioulder  for  the  signs  of  i 
contusion.  The  patient  also  ex< 
periences  pain  when  an  attempt| 
is  made  to  raise  the  arm  at  a  right 
angle  with  the  body,  and  especi* 
ally  in  attemptini*;  to  carry  the  arm  acj'oss  the  body,  by  wlueh  the  endt 
of  the  broken  clavicle  are  driven  into  the  dcsli. 

In  two  cases  of  oblique  fracture,  accompanied  with  displacement*  occurring 
iu  the  middle  third  of  the  bone,  I  have  particularly  noticed  that  the  patients 
could  easily  lift  the  handjs  to  the  In'ad,  and  in  one  of  tbene  caj^en  the  patient,  a 
boy,  fourteen  years  old.  raised  his  arm  perpendicularly  over  his  head,  Buckii 
exceptions  are  ni>t  very  uncommon* 

Crepitus  can  he  detected  sometimes  by  simply  pressing  down  tbe 
sternal  fraf^mcnts*^,  but  it  m  nlmost  always  present  when  we  draw  the 
shoulders  forcibly  hack,  so  as  to  bring  tfie  broken  fragments  into  more' 
perfect  contact.  If  tliere  is  no  disT>iaeement,  still  crepitus  may  gener* 
ally  be  discovered  hy  gnisping  the  Ijone  between  the  thumb  and  fingers, ^ 
and  moving  it  gently  up  and  down,  or  by  slight  jire.ssure  upon  the  jjoint 
of  fracture.     When  the  fracture  occurs  close  to  the  acromial   extremitv^j 


Complete   fniL'tur© — Obliijucr   at  juiiLHion  of 
outer  And  middlo  thirds.    (From  nature.) 


*  Hi^tKprt  on  Dtef,  alttir  Fmc,  Cft*es  5,6,  lu. 
«  Univ.  Mod,  Mug.,  Jan.  189(1. 
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IjlHtuil  to  ihe  efiriicu-claviculiir  ligameutH,  tjiilte  frequetitlj  there  is  no 
|nt{itib{e  or  marked  displacetiieiit,  ildiI  its  diiigriosis  will  require,  there- 
h>re,  more  care  and  attention  on  the  part  oi'  tlie  surgeon. 

Pro^o«U  10  this  fracture  deserves  especial  attention.     In    no  other 
Me,  except  the  femur,  does  a  shortening  so  miiformlj  result. 

Of a«irc«nty-two  complete  fractures  only  sixteen  united  without  shortening; 
^lor  twenty *Aeven  aini[>!e,  oblique,  complete  iViicturea,  which  occurred  at  or 
lllie  outer  end  of  the  middle  Ihird,  only  one  united  without  ghortenin^,  and 
lticiii»e  the  patient  was  but  fifteen  year;*  <r»ld,  itud  the  fragment-a  were  never 
I  much  flisptaced,    Six  ea-^ea  of  complete  transverse  fracture,  occurring  at  the 
i^intj  uuited  without  shortening. 

Tte  shortening,  after  the  union  is  consummated,   varies  from    one- 

<]a»ner  of  an  inch  to  one  inch  or  more;  and  the  fragments  are  almost 

ilwiivR,  especially  when  tlie  fracture  is  through  the  middle  third,  found 

Img  in  the  position  in  which  we  have  described  them  to  be  at  tire  first ; 

m  outer  end  of  the  inner  fragment  being  above^  and  often  a  little  in 

front  of,  the  outer  ;  sometimes,  espe- 

riilly  in  lean  persons,  and  wlien  the  ^»**  ^^ 

fmrtcire*  are  very  obliijue,  pre^ent- 

it»i»  »  sharp  and  unseeudy  jirojection. 

The  ijreatesfc  amount  of  shortening 

b  gvoerally  found  in  those  fractures 

itieh  occur  tfiroiigh  the  middle 
or  between  the  rhomboid  and 
cbivicular  lignmcntK.    In  frac- 

tnrw  near   the  sternal   end,  within 

tlte  region  occupied  by  the  rhoinhoiil 

It^ment,  there  is  usually  very  little 

{lermanent  displacement.     The  same 

» true  when   the  fracture  is  at  tlie 

acromial  end.  and  between   the  im- 

anili  of   the  coraco-clavicular    liga- 

mfntu ;  hut  if  the  fracture  is  beyond 

ilies^e  ligaments,  near  the  acromial 

«4  the  final  displacement  and  de- 
formity  may    be    very  great.     The 

prwf^ff*  of  a  small  amount  of  ensheathing  callus  soon  after  the  cure  is 
1,  sometimes  increases  the  deformity*     It  is  rarely  seen  to  en- 
j  bone  completely,  and  occasionally  it  appears  to  he  most  abund- 
kiat  lu  the  direction  of  the  salient  points  of  the  fracture,  tliat  is,  above 
laad  below;  so  that,  unless  the  examination  is  made  with  care,  the  pro- 
jecting pointji  of  callus  which  remain,  sometimes  after  many  years,  may 
•  easily  mistaken  for  an  intercepted  fragment  turned  at  right  angles  to 

die  axis  of  the  bone. 


V 


'"  ^^js^  J 


-A 


-^  it-_. 


Cum  minuted  fracture. — United. 
(From  fill  lure.) 


Riil^rt  .^rnifli  ha«  observed,  also,  that  in   emei^  of  fracture  external  to  the 
«Mi^):  it,  of»eou8  matter  ia  freely  formed  upon  the  under  surface  of  each 

frlfn  :  here  is  seldom  any  deposited  upou  the  upper  surfai-e  of  either. 

ImeiflBeous  growtha^  occupying  tne  situation  of  the  coraco-clavicnlar  liga- 
» frequently  prolong  theta^^elvesas  far  a^i  the  coracoid  proce^,  and  in  »ome 
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caae^  to  the  notch  of  the  scafniUi*     Still  less  frequently  these  osteophytes  become 
fused  with  the  coracoid  process,  and  a  trtie  ankylosis  exista» 

In  fom minuted  fractures  the  intercepted  fragments  generally  fall  off 
from  the  line  of  the  other  fi^agments,  and  cannot  easily  be  i^^stored.  The 
claviele,  being  a  sfiongy  and  vascular  bone,  usually  unites  with  great 
rapidity,  generally  within  twenty  days. 

In  the  fourth  examfdi"  of  traut*verHe  fracture  already  mentioned  as  having 
been  seen  by  me,  the  union  seemed  to  be  tolerabty  firm  in  seven  days.  Wallace 
reports  one  case  from  the  Pennavlvaaia  Hospital,  which  wfw  eared  in  eight  ilayft, 
and  another  in  nine  daya.'  Velpeau  says  the  clavicle  will  unite  in  from  fifteen 
to  twenty-five  days;  Beojamin  Bell  in  fourteen;  Stephen  Smith  hwA  seen  it  firm 
in  fifteen  day  a. 

Whatever  may  be  the  degree  of  displacement,  or  the  condition  of  the 
system,  unless  in  a  case  of  gunshot  fraeture,  it  is  very  seldom  that  it 
refuses  to  unite  aitogetber,  or  that  the  union  is  ligamentous.  In  Muhlen- 
berg's tables  of  656  cases  of  delayed  and  non-union  of  long  bones,  there 
is  but  one  example  of  non-union  of  the  clavicle.  And  in  the  few  cases 
foynd  upon  record  of  a  ligamentous  union,  the  functions  of  the  arm  do 
not  seem  to  have  suffered  any  serious  ultimate  injury,  as  the  following 
example  will  illustrate : 

An  Irish  laborer  fell  from  a  horse  and  broke  his  left  clavicle,  at  the  outer  end 
of  the  middle  third;  be  continued  at  work,  nor  from  that  day  forward  did  he 
ceai<e  from  his  work.  The  clavicle  presented  the  same  deforanty  which  many 
other  similar  fractures  present  after  what  h  usually  termed  auecessfol  treatment, 
except  that  it  waa  not  united  by  bone.  The  outer  end  of  the  inner  fragment 
rode  upon  the  inner  end  of  the  outer  fragment  half  an  inch.  The  ligrameni 
uniting  the  two  extremiti»-*s  was  so  long  and  tirm  that  it  could  be  distinctly  telt, 
and  the  fragments  moved  n(>on  each  otlier  with  great  freedom.  We  a^jieertai] 
by  experiment  that  with  hia  left  arm  he  could  lift  as  much,  within  three  ouni 
as  he  could  with  his  right,  and  he  wiis  not  himself  conscious  of  any  diflerew 
The  muscles  of  the  left  arm  seemed  as  well  developed  as  Ihoae  of  the  right.  I 
examined  in  the  Charity  Hospital,  New  York,  a  fracture  uf  the  left  clavicle, 
which  had  united  only  by  ligament;  it  had  occurred  at  about  the  junction 
of  the  outer  fourth  with  the  inner  three- fourth:^.  Xo  treatment  had  ever 
been  adopted.  The  ligament  was  qnite  hmg,  and  the  fragments  moved  freely 
upon  each  other,  yet  the  arm  was  nearly  as  strong  and  as  useful  as  before. 
Chelius  also  refers  to  two  caaes^  mentioned  by  Gurdy  and  Velpeau,  in  which* 
although  an  artificial  joint  remained^  the  use  of  the  lind>  wiis  but  little  impaired' 
In  a  ctiAH  <d'  compound  and  cooiininuted  gunshot  fracture  reported  by  Ayre«,  of 
rSrooklyn,  the  recovery  was  remarkable.  The  clavicle  was  sti  extensively  com* 
minuted  that  before  the  wound  cl<>sed  over  oiie'third  of  the  bone  had  escaped, 
and  yet  at  the  end  of  one  year  from  the  time  of  the  accident  the  shoulder  wjls 
perfectly  syminetrical  with  its  fellow,  without  drooping  or  falling  forward,  Dr 
Ayres  thinks  that  all  of  the  clavicle  which  was  lost  had  been  reproduced. 

A  partial  paralysis,  with  atrophy  of  the  muscles  of  the  arm,  accani- 
panie<l,  also,  with  more  or  less  rigidity  and  contniction  of  the  muscles 
both  of  the  arm  and  forearm,  is^  acc<>rding  to  my  observation,  a  more 
frequent  result  of  these  fractures. 

Mr.  Earle  has  recorded  a  case  of  comminuted  fracture  of  the  clavicle,  in  which 
the  nerves  converging  to  form  the  axillary  plexus  were  bo  much  injured  ibiit 

^  Amer*  Journ.  Med.  Sci.,  vol.  xvi.  p.  115. 
-  Chelius,  Amer,  eil.^  vi^l.  u  p,  tUVd, 
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lysis  of  the  arm  ensued  ;  and  it  was  noticed  as  an  interestinjr  fact,  that  the 
patient  could   not  afterward  put  her  hand   int*>  even  moderately  w^arm  water 
without  the  eflect^  of  a  scald  being  produced,  chaniccertzed  by  ve^iciition^  red- 
aeas,  etc.^     Desault  saw  a  case  at  Hotel  Dieu,  in  which,  although  the  clavicle 
wa»  in^t  broken,  the  f^)rce  of  the  blow  upon  the  clavicle  was  sufficient  to  produce 
L  sievere  ctjncuaaion  of  the  brachial  plexus  and  paralyais  of  the  arm.     A  timber 
iad    fallen  from  a  buikling^,  striking  upon  the  external  part  of  the  lef^  clavicle, 
considerable  wound,  followed  by  swelling,  pointed  out  the  place  on  which  the 
Olow  had  been  received.     No  apparatus  was  applied*  and  on  the  third  day  a 
iumbnei*a  and  partial  I0&*  of  the  power  of  motion  occurred  in  the  arm  of  the 
latfected  side,     fe^oon  afterwiud  an    inseneiluHly  came  on,  and  by  the  seventh 
'day  the  paralysis  of  the  arm  wa^  complete.     It  was  not  until  aller  a  tedious 
treHtment  that  the  limb  recovered  in  part   itn  original  strength.     In  Ca.'*e  28  of 
my  report  to  the  American  Medical  Association,  which  was  followed  hy  paralysis 
i>f  the  opposite  arm,  and  spinal  curvature,  one  cannot  avoid  a  suspicion  that  the 
apparatus,  Brasdor's  jacket,  contributed  Homevvhat  to  the  unfortunate  result*    No 
axillary  pad  was  employed,  but  the  ntrapts^  over  each  nhoulder  were  buckled  so 
light  that  he  was  compelled  to  incline  his  head  constantly  to  the  right  side. 
He  was*  unable  to  lie  down,  and  could  only  incline  in  a  half*sitting  posture. 
This  treatment  was  continued  four  weeks;  and  two  months  after  its  removal  the 

■   paralysis  and  spinal  distortion  conimenced. 
Gibson  relates  a  remarkable  instance  of  this  kind.     A  young  man  was  struck' 
f*n  the  clavicle  by  the  falling  limb  of  a  tree,  breaking  it  into  numerous  pieces, 
and   bruising  the   parts  sf>  severely  j^s  to  give  rii^e  to  violent   intlaramation. 

I**  The  fragments  had  been  driven  behind  and  beneath  the  level  of  the  first  rib, 
and  80  compressed  the  plexus  of  nerves  as  to  wedge  them  into  each  other,  and 
by  the  subsequent  inflannnation  to  blend  them  inneparably  together.  Complete 
paralysis  and  atrophy  of  the  whole  arm  ensued."* 

While  there  is  the  possibility  of  n  paralysis  resukitig  from  concussion 
^B  ^*f  the  axillary  nerves,  produced  by  a  blow  upon  the  chivicle,  and  of  a 
^B paralysis  resultintr  from  a  direct  injury  inflicted  by  the  poiuts  of  the 
^B Trugijj^jjtg  upon  this  plexus  in  certain  very  badly  coinniinnted  fracttires, 
^■thc'ge  conditions  will  not  satisfactorily  explain  all  of  the  examples  in 
B' ^Kich  paralysis  has  followed  simple  fractures.  In  some  cases  it  is  no 
^t^^oubt  rhie  rather  ti:»  the  injudicious  mode  of  using  an  axillary  pad,  hy 
^■^^aus  of  which  the  arm  is  converted  into  a  powerful  lever,  and  thus  the 
^^**^chial  nerves  are  made  t^>  suffer  from  compression  along  the  inner  side 
^B^^  the  ami  itself.  The  paralysis  is,  therefore,  sometimes  due  to  the 
*^**^eatraent  alone,  and  not  to  the  original  injury. 

It       r**havier,'in  an  article  on  mrvona  atTectionfl  following  fractures  of  the  clavicle 
C*y  iodirect  caui»e,  regardia  many  of  these  case*  due  to  a  neuritis  which  extends 
*^   the  nervoua  centre.) 

[M.  Blum*  reports  a  case  of  fracture  of  the  clavicle  followed  by  atrophy  of  the 
^•■^u,  and  a  painful  condition  of  the  nerves,  which  he  attributed  to  pressure  of 
V^    exuberant  callus.     This  was  excised  partial Iv  with  slow  recovery  of  the 

l*iirker,  of  New  York,  declares  that  he  has  seen  one  patient  who  had  lost  the 
['*'^^of  his  arm  from  the  preasure  upon  the  nerves  by  the  wedge-shaped  pad  over 
[^"^lirh  the  limb  wa^*  cjjnfined  in  order  to  pry  the  shoulder  outward.  Stephen 
^»»itth  mention!*  a  caae  of  partial  paralysis  from  the  same  cause:*'  A  similnr  case 
J*^-*^  come  under  my  own  ob?iervation*  A  lady  was  thrown  from  her  carriage, 
^»"^4iking  the  right  clavicle  obli{]uely  at  the  outer  end  of  the  middle  third, 
^^i^fiiig  the  first  three  weeks  the  arm  was  dreaaed  with  Fo3c*s  apparatus,  which 
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was  at  no  time  particularly  painfttl.  She  was  theo  placed  under  the  care  of 
another  surgeon,  who,  fitidinf^  the  fraj^ments  overlapped,  applied  very  firmly  a 
figure-of-?^  bandage,  with  an  axillary  pad,  securing  the  arm  anu|(Iy  to  the  aide  of 
the  body  ;  hoping  by  these  mt-ans  to  restore  the  f ragmen ta  to  their  place.  The 
pain  which  followea  was  excesnive,  and,  notwithstanding  the  free  use  of  ano- 
dynes, it  becjime  so  instipportable  that  at  the  end  of  fourteen  hours  the  dressings 
were  removed  by  another  fiurgeon,  and  Fox's  apparatus  again  substituted. 
Thesie  were  also  applied  much  more  tightly  than  at  first,  and  during  the  four 
weekii  longer  that  they  remained  on,  repeatecl  attempitB  were  made  to  reduce  the 
fragments*  Forty-eight  days  after  the  accident,  «he  consulted  me>  The  clavicle 
was  then  united,  and  overlapped  half  an  inch.  The  whole  arm  was  swollen^ 
painful,  and  very  tender,  with  total  inatnlity  to  move  it.  I  removed  all  the 
dressings,  and,  during  the  time  she  remained  under  my  care,  in  a  private  room 
at  the  hcwpital,  there  waa  a  gradual  improvement  in  the  condition  of  her  arm, 
in  respect  to  swelling  and  tenderneas^  but  the  paralysis  did  not  much  abate. 

Eridiseii  tliinks  he  \ms  seen  one  case  of  cotnmintited  fracture,  produced 
by  a  direct  blow,  in  which  tiio  subclavian  vein  was  ruptured ;  great  ex- 
travasation of  blood  resulted,  and  the  arm  was  threatened  with  gangrene. 
Tlie  patient  Itaving  recovered,  however,  tlie  iiiagnosis  conltl  not  be  deter- 
mined by  actual  dissection.* 

M.  Maunoury,  of  Chartrea,  met  with  a  similar  caae,  in  which,  while  attempting  ^ 
to  tie  the  vein,  the  patient  died  in  conHciinence  of  the  admission  of  air'     J.  W. 
Ogle  had  reportetl  a  case  of  wound  of  the  internal  jugular  caused  by  a  fragment 
of  a  broken  clavicle,' 

Dupuytren  stated  that  he  had  seen  two  examples  of  aneurism  conse- 
quent upon  fracture  of  the  clavicle.  Folfin  says  that  Sir  Kol*ert  Peel 
having  been  thrown  from  his  horse,  had  his  left  clavicle  broken,  and 
death  ensued,  in  consequence,  it  was  believed,  of  a  traumatic  aneurism 
resulting  from  a  wound  of  an  arterial  vesseK* 

*'  M.  More  reported  to  the  Surgical  Society,  in  187<I,  a  cjwe  of  fracture  of  the 
clavicle,  in  which  M.  Verneuil  and  the  majority  of  tbe  members  admitted  the 
existence  of  a  partial  rupture  of  the  ^ubtdavian  artery.  An  old  man  had  hU 
clavicle  broken  in  coaBeqiienee  of  direct  violence.  The  apparatus  (bandage  and 
axillary  pad)  was  only  applied  on  the  third  day  ;  on  the  mme  evening  pains  and 
formications  occurred  in  the  hand,  which,  the  next  day.  presented  a  bluish 
appearance  in  color;  in  addition,  no  pulsations  in  the  radial  or  ulnar  artery 
could  be  felt,  fn  view  of  these  acciaents,  the  apparatus^  already  hMise,  was 
removed.  It  took  two  months  for  the  limb  to  regain  its  normal  strength  and 
appearance;  but  the  pulsataona  in  the  vessels  did  not  return  until  after  the  lapse 
pf  eight  months.  Indeed,  thit  case  is  not  absolutely  conclusive,  and,  notwith- 
^  sindini^  the  great  authority  of  the  surgeons  who  admitted  the  rupture  of  an 

'urtery,  it  h  fair  to  a.sk  if  the  presiiiure  produced  by  the  axillary  pad  was  not  the 
real  cause  of  all  these  accident^^/"'^  To  theae  judicjous  comments  of  M,  Foinsot 
in  reference  to  the  case  of  M.  More,  I  wish  to  add  my  opinion,  that  there  is  gcMxl 
reaaou  for  believing,  if  a  vessel  were  torn,  it  was  done  by  the  surgeiin  in  hi* 

^  attempts  to  restore  the  fracture  to  place;  and  that  if  it,  waa  not  torn,  the  violent   ' 
ind  injudicious  elforts  of  the  surgeon  to  niaintain  it  in  place  by  an  axillary  pad, 
bandages,  etc,  might  explain  the  obliteration  of  the  arterial  circulation.     The 
lesson  is  not,  in  my  opinion,  to  he  overlooked  by  those  who  so  assiduously 
attempt,  by  similar  means,  to  accomplish  what,  in  mo^t  cases,  is  impossible. 

*  Eriehsen,  Surgery,  Amer.  eU,,  p.  205. 

*  Maunourv,  Proif*  Mc'<b.  Avril,  1882. 
^  Ogle.  Crit,  MeiL  Joum.,  Jiilv  2rt,  1872, 

*  Foil  ill,  Path.  Ext,  L  2.  p,  mt 

*  MoK',  Rev.  des  Sci.  MM,,  t.  10,  p.  235-     Poin«oL 
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PBSnire  of  the  clavicle*  may  also  be  complicated  witli  a  wound  of  the 
luiiir  and  wiih  extensive  einphysemu. 

M,  robullon  hits  published  three  cases  of  this  kind  tRken  from  Vi|?aroiix, 
Vflpeiu  et  Hu^uier  Very  recently.  M.  Hibier  de  Savigny  reported  a  case  of 
fnciuft*  oi  the  tlaucle  in  which  the  external  fragment  harl  jjcrforated  the  lung. 
♦  '"u*i(|fniUle  cinphyseina  supervened,  and  the  patient  refovered  almost  without 
rrrtilmrnl;  but  ii  pseud  arthrosis  remained.^ 

Since  among  surt^eoiis  some  difference  of  opinion  seems  to  exist  as  to 
the  practicability  of  overcoming  the  displacement  in  eert4iin  fnictures  ot 
ike  clavicle^  it  is  proper  that  I  should  defend  the  accuracy  of  my  own 
(vbeerrations  by  a  reference  to  the  observations  of  others, 

la  nine  of  eleven  ca^ie'^  reported  hy  Stephen  Siiiith,  one  of  the  Burgeons  at 

Ifcllevtje  Hospital*  New  York*  more  or  le^  deformity  remained  after  the  cure 

WW  eompleteo.*     Chelius  remarks :  *' Setting  of  thi-*  fracture  is  easy,  yet  only 

in  very  rare  caries  is  the  cure  poflaihle  without  any  deformity."     .,..**  It 

i»c<tn«idered.  also,  that  the  clone  union  of  the  fracture  of  the  collar-hone  depends 

l«*»titbe  BppiirsitUH  th;in  ou  the  position  and  direction  of  the  fracture  (there- 

r  the  mast  careful  application  of  this  ai^paratus,  aome  deformity 

"'*     Velpeau.  in  a  lecture  given  in  184t>.  and  puhlished  in  the 

r  n^    ij>>pitauj\  dechirea  that  with  all  the  handa^es  imaginable^  in  the  case 

in  ablitiue  fracture  at  the  junciion  of  the  outer  third  with  the  inner  two- 

«itr.if<,  we  cannot  prevent  deformity.     Vidal  uhaerves  :  "  Fracture  of  the  clavicle 

i*iiflaont  nlways*  followed  by  deformity,  whatever  may  be  the  perfection  of  the 

Apfuntus  and  the  care  of  the  surgeon."* 

M.  >liiyor,  of  I^ausanne,  thinkn  that  up  to  this  day  no  successful  mode  of 

trv»tmt^ut  has  been  devised.     "Here  everything  appears  as  yet  ao  little  deter- 

rriur-i,  that  €*ach  day  sees  some  new  proponition  and  different  procedures,"  etc. 

■^I'OL  >[algaigne:  *' The  progno^^is,  considering  the  trivial  character  of  this 

?r;Hiurf,  in  sufficiently  diflScult.     For,  little  as  may  be  the  displacement,  the 

^urifiMjii  «tught  not  to  promise  a  reunion  without  deformity  ;  and  eertain  success- 

fui  result*,  proclaimed  from  time  to  time,  betray,  on  the  part  of  tfio^iC  who  relate 

thrm,  the  most  extravagant  exaggerations/'^     Si.  Neleton  liaving  spoken  of  the 

vhich  have  been  suggested  to  retain  this  bone  tn  place,  and  of 

i  y,  comes  at  last  to  speak  of  the  handkerchief  bandage  of  M. 

I  remarks:  ** This  apparel  is  very  simple;  but  iieitiier  will  it  remedy 

^tping/"     .     ,     ,     ,     "Of  all  the  apparels  which  we  have  passed  in 

<-,  .ut^re  iij,  then,  not  one  which  fills  completely  the  three  indications  usually 

f'^'^^-Ut  in  the  fracture  of  a  clavicle.     None  of  them  oppose  the  displacement; 

'm  ^  ^rui,'  no  etlect,  with  whatever  care  thev  may  be  applied,  but  to  maintain 

in  the  limb.    We  think^  then,  that  it  is  useless  to  fatigue  the  patient 

:;'paratus  annoying,  and,  perhaj^s,  even  painful ;  a  simple  aling,  necnred 

^p'n  the  sound  shoulder,  will  be  sufficientty  severe.     ...     .     .     Jf  there  is  a 

ifudeocT  u»  displacement^  the  consolidation  will  be  effected  with  a  detbrmlty 

BKifB  Of  leea  marked ;  but  since  this  deformity  is  inevitable,  at  least  with  adults, 

whr^vpr  may  be  the  apparel  which  we  employ,  it  is  evident  that  the  apparatus 

i^es  the  least  constraint  ought  to  Imve  the  preference.    We  may  remark, 

it  this  union  with  deformity  in  nowise  impairs  the  free  exercise  of  all 

•  muv  omenta  of  the  members.'"    L>r.  Gross  says  that,  according  to  his  experi* 

"    %  Eueyc.  lies  8ci.  M<"d.»  I.  17^  p.  i^95.     French  ed.  of  this  ti-eaiisei  p.  220, 

"4    M«i  ,  Mjfcy,  1857»  p.  3S2 
I    *  1^:  By  J.  M.  Chelius.  of  Heidelhc-r^;,  with  aotc-s  l>y  S.mtU.     First 

•  ^  -:.-^.  Pans  et\.,  vol.  ii.  p.  106, 

•  "^  '»ct^tn?s  et  dea  LuxaiTons,  por  J.  F.  Malgaigne,  toine  premier,  p.  473. 
r«n5v^    ,   ,,, 

•  fi»m«at«  de  Pathologie  Chimrgicalei  par  A.  K^latuii.  tome  premier^  p.  720.    Paris  ecL, 


184 


FRACTURES    OF    THE    CLAVICLE. 


eoce,  '*  fracturen  of  tbe  cUvicle  are  seldom  cured  without  more  or  iese  deformity, 
whatever  pains  may  be  taken  to  prevent  it/'*  Roser  says:  '*The  treatment  of 
fractures  of  the  clavicle  is,  after  all  tliat  lias  been  said,  very  imperfect;  and  it  id 
very  often  the  cme  t\mt,  after  a  most  careful  treatment,  some  deformity  will 
remain,  auch  jls  protrusion  of  the  inner  fragment,  crossing  of  the  fragments, 
and  con8e([uent  shortening/"*  Dryant  says:  '*  Deformity  almost  always  exists  in 
spile  of  treatment."* 

Treatment.— If  evidence  were  needed  beyond  that  which  has  been 
furnished,  of  the  ditfienlty  of  bringing  to  a  successful  isstie  the  treat- 
ment; of  this  fracture^  it  mii);ht  be  supplied,  gatisfactorilj^  by  a  reference 
merely  to  the  immense  number  of  contrivances  which  have  been  at  one 
time  and  another  recommended.  The  indications  for  a  complete  restora- 
tion of  the  outer  fragment,  wldeh  alone  h  supposed  to  be  much  displaced, 
are  to  carry  the  shoulder  upward,  outward  and  backwanL  But  as;  to 
the  means  by  which  these  indications  can  be  most  easily,  if  at  alU  accom- 
plished, the  widest  differences  of  opini<m  have  prevailed.  On  the  one 
haud,  no  invention  has  wanted  for  advocates;  on  the  other  hanA  no 
method  ha.s  e^^capcd  its  equivalent  of  cenaure. 

The  first  method  seems  to  have  been  posture.  The  earliest  physicians 
recommended  the  recumbent  posture. 

Hippocrates  and  Gelsus,  fallowed  by  IHipuy  tren,  Flaubert,  Lizars,  Pelletan,  and 
others,  directed  patients  to  He  upon  their  backs*  with  little  or  no  apparatus.  S. 
Cnoper  and  Dorsey  recommend  that  patients  nhould  be  confined  in  this  position 
during  most  c»f  the  treatment.  Dr.  Lente  intimates  that  a  similar  plan  was  at 
one  time  adof»ted  in  the  New  York  Oily  Hospital.  He  states :  *'  But  this  result  " 
(angular  deformity)  "  rarely  happens  when  the  patient  has  strictl}'  followed  the 
directions  of  the  surgeon,  a^  to  position  especially,  for  it  is  by  position,  more 
than  by  any  other  remedial  meauB,  that  a  good  result  is  to  be  effected/*  Dr. 
Post  mentions  a  case  treated  in  this  manner,  which  terminated  with  very  little 
deformity;*  and  I  have  myself  treated  many  cases  by  this  plan,  with  more  than 
average  Buecess.  Dr.  Edward  Hartshorne.  of  Philadelphia,  haa  published  a 
very  ingenious  argument  in  favor  of  the  supine  position,  in  which  he  seems  to 
have  demonstrated  that  the  special  efficacy  of  this  plan  depends  upon  the  pres- 
sure made  against  the  an^le  of  the  scapula.  In  order  to  accomplish  this,  and 
to  place  the  scapula  in  the  position  moat  favorable  for  the  redaction  of  the 
clavicle,  the  bacK  should  rest  upon  a  broad,  firm,  and  unyielding  rnattres«,  and 
not  upon  a  pillow  between  the  shoulders,  which  latter  has  the  effect  rather  to 
defeat  than  to  promote  the  indication  ;  the  head  should  be  slightlv  raised  so  as 
to  relax  the  sterno-cleido-mnstoid  mtiscles  and  somewhat  extend  tlie  trapezius  ; 
the  arm  and  forearm  of  the  injured  side  ahoald  be  flexed,  resting  across  the 
chest,  with  the  hand  reaching  over  the  sound  shoulder,  or  it  should  be  placed  at 
right  angles  with  the  hody.  The  absolute  immobility  requircil  by  the  posture 
treatment  must  always  limit  lbs  application,  and  render  its  general  employment 
impossible.  Dr.  J.  A.  Packard,  of  F*hiladelphia,  regards  the  scapula,  also,  as 
the  bone  u[>on  which  the  restoration  of  the  clavicle  chiefly  depends;  and  he 
finds  in  the  serratus  magnus  the  especial  obstacle  to  this  restoration.^ 

In  order  to  carry  the  shoulders  back,  a  figure-of-8  has  been  preferred 
by  some  and  condemned  by  othei's.  To  this  apparatus  many  surgeons 
add  some  form  of  back*splint,  extending  from  acromion  to  acromion, 
against  which  the  slmulders  may  he  properly  secured* 

i  Gro89>  8y»(i^m  of  Surgery,  vol.  i.  p.  9U,  1S72. 

*  W.  Roser,  nunclbuch  der  Auatomischen  Chiriirgie,  G  Asifl.    Tubingen^  18T2. 

*  Bryant.  Prtiotioe  of  Sijrgei-y.  tfc*ntJiiin.  1872.  p,  927. 

*  N.  Y.  Jntjirn  of  Me<l.,  vol.  ii.  p.  22rJ, 

*  Pttckartf*  New  York  Journ,  of  Med..  1857. 
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Parker !^J8  that  8f>lints  of  tins  kind,  with  a  i5giire-of-8  baudage^  are  "better 
tioD  «ll  the  apparatus  ever  invented,'  whilst  Mr.  South  givei*  his  testimony  in 
nrlilioii  to  all  dres^sings  of  thk  Hort  aa  ihllow^:  ^*  I  do  not  like  any  of  the  appa- 
ntoi  in  which  the  shoulders  are  drawn  baek  by  bandages,  an  these  invariably 
auoy  the  patient,  often  cau-^e  excoriation, 
lod  ire  never  kept  long  in  place,  the  jier- 
m continually  wriggling  them  otf  to  relieve 
hiflMtf  of  the  pressure.' ' 

Again,  others  hrirj*:;  the  elbow  a  little 
fonrard.  and  then  lift  the  shoulder  up- 
nfd  Jind  back  wan! ;  or  carry  the  elbow 
flill  farther  f<»rward,  so  a*  to  lay  the 
himl  across*  the  opposite  shoulder, 
fiiiillrtu  earries  the  hand  and  forearm 
bdiind  the  patient,  and  then  proceeds 
lolifi  the  shoulder  to  its  place.  Moore, 
tlio,  recimimends  that  the  elbow  shall 
be  Carrie*!  hack. 


I 


Figure-of-8. 
'  The  eltiow,  as  far  an  poj^iihlc,  is  to 


Tha»  DeaauU,  Fox,  and  Wattmari  accom-  / 
pli»h  tlu^  indication  t^  earry  the  ^honlder  | 
mk.  by  lifting  the  humerus,  with  the 
flb«jir  \n/rvttt  of  the  body  ;  vvhilsit  rrnilhai 
ind  M<w)re  accomplish  the  .'*ame  indieation 
k  lifninr  ^|je  IjuaierUB  when  the  elbow  i«  a 
/  the  body,  i'heliua  also  says: 
i  u  kward  on  the  body."  Sargent,  who  believes  that  witli  Fox'a  appa- 
mm  "the  occurrence  of  deformity  is  the  exception."  and  not  the  rule,  and 
pfffera  it  to  all  others,  has  treated  three  casea  by  (luilkm'rt  method,  and  is  per» 
f«tly  satisfieil  with  its  oneration.  Holliii^sworth,  of  Philadelphia^  hat*  also 
trnUid  one  cAse  successfully  by  Ouil Ion's  method,  and  add^  hiij  testimony  in  its 
fe^or.  Several  surgeons  think  they  have  obtained  et^ual  success  with  Moore's 
if'piratu^. 

Bat  how  shall  we  explain  these  equal  results  from  opposite  modes  of 
treatment?  Is  the  iudication  to  earry  the  shoulders  back,  which  Fox 
sotidit  to  accompliwh  by  pressing  the  elbow  upward  and  backward,  as 
tmW  attained  by  pressing  the  elbow  upward  and  ff>rward  ^  Or  are  we 
Hot  c*)inpe]led  to  infer  that  there  has  been  some  mistake  as  to  the  precise 
tmonot  of  good  accomplished  by  the  apparatus  in  either  case?  More- 
over, (*aates,'  Keal,  an<i  others  instruct  us  that  the  only  safe  and  proper 
jwaition  for  the  humerns  is  in  a  line  with  the  side  of  the  l>ody,  and  that 
itumst  neither  be  carried  forward  nor  buckward. 

Many  i^urgeons,  as  raiilus  .K^nneta,  Boyer,  Desault,  I'ecceti,  Liaton, 
F»T^ju»m>n,  Samuel  Cooper,  Erich  sen.  Miller,  Skey,  Levis,  recommend 
wi  axillarj*  pad :  whilst  others  of  equal  reputation  deny  its  utility  or 
>ffimi  its  danger. 

Dr  Parker  has  seen  one  patient  in  whom  jtaralvHis  of  the  arm  resulted  from 
tb|>rtBsare  upon  the  brachial  nerves,  in  the  attempt  "to //ry  the  shoulder  out.*' 

Pwt  E.  M.  Moure,^  of  Rochester,  has  called  attention  to  wliat  he 
I  the"  Bgure-of-8  from  the  elbow/'  which  renders  tense  the  clavicular 


*  Coftte*,  Amer-  .loam,  Me*l.  Set.»  vol,  xviji.  p,  62. 
«  Tmtif Actions  N.  Y.  State  Med.  Soc,  iSTt. 
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Moore'e  appuratus.     Fhnit  view. 


These  ends  are  accumplisbed  by  placing  the  extremity  of  the  middle  fioy^er 
the  broken  firm  upon  theensiforoi  ctirtilage,  with  the  fort^arm  and  elbow  pinn^ 
back  and  against  the  body.   In  order  to  secure  the  arm  in  this  position,  Dr.  Mooi 
uses  a  shawl  or  piece  of  cotton  cloth,  which^  when  folded  like  a  cravat,  eight  inch 
in  breadth  at  the  centre,  j^^hould  Ite  about  two  yarrk  long.     Placing  this  at  tL 
centre  across  the  palm  of  the  surgeon,  he  weizea  with  bia  hand  the  elbow  of  tlw 

Catient  which  corrcspouds  with   the  brokeu  clavicle.     The  two  endj*  of  tf 
andflsre  hang  to  the  Hoor,    The  one  falling  inward  toward  the  patient  U  ca^rrii 
upward,  iu  front  of  the  shoulder,  and  over  the  back,  making  a  spiral  inovemenl 
in  front  of  the  sliouUier.     This  i^t  intru.sted  to  an  a^siMtant.     The  outer  end  ' 
then  carried  across  the  forearm,  behind  the  back,  over  the  opposite  shouldei 
and  around  the  axilla.     Thi^i  meeU  the  other  eiid,  which  may  he  carried  nnd 
the  axilla  and  over  the  shoulder  of  the  opposite  side,  thus  making  the  tigun 
eight  (8)  turn,  around  the  sound  shoulder.    This  twist,  it  will  be  ^een,  make 
also  the  figure  eight  (8)  turn^  around  the  elbow  of  the  atfected  side.     The  for©* 
arm  ahould  be  sustained  by  a  sling  which  raises  it  to  an  acute  angle  in  order  ths| 
gravity  may  assist  in  moving  the  whole  arm  backward.     This  is  best  done  by  i 
HI  in  pie  strip  three  or  four  inches  wide,  which  may  be  pinued  to  the  sbawl  at  thi 
shoulder,  or  by  a  sling  across  the  opposite  shoulder  and  behind  the  back  ;  thi 
former  is  much  to  be  preferred.     Any  tendency  on  the  part  of  the  shawL  to  slidl 
from  the  shoulder  may  be  arrested  by  a  pin  tlirust  at  the  crossing.     The  shaii^ 
at  the  elbow  is  kept  in  place  by  fobling  the  upper  part  that  fits  the  arm  an« 
securing  it  by  a  pin.   This  rnake^  a  sort  of  cup  for  the  elbow. 

The  principle  upon  which  this  dressing  is  constructed  appears  sound 
fhe  five  or  six  cases  in  which  it  has  been  employed  it  failed  U 
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leeompli^h  any  more  thno  ia  aceoniplished  by  many  other  forms  of 
ifwing.  It  is  especially  liable  to  liecoine  distirraiiged,  and  to  cause 
ttcoriations  in  the  sound  axilla  ;  in  thi^  respect  being  quite  as  liable  to 
cnticisra  as  the  ordinary  figure-of-H. 

Dr.  Lewis  A,  Say  re,  of  thiis  city,  has  employed  an  apparatus  to  render 
lawthe  cla%'icular  attachments  of  the  pectoralis  major,  and  thtis  secure 
marc  effectually  the  depression  of  the 
rternil  fnigmeot^  while  at  the  same  timt' 
tic  shoulder  is  lifted  and  carried  back. 


Fici,  S4, 


^ 


Two  BtripK  of  adhesive  plaster  are  prepared  t 
Mirlitbooi  three  and  a  half  inches  wide,  fur 
M  idtttt;  one  lon<r  enough  to  encircle,  tirst 
ikeirtD,  and  ihen  the  body  completely  ;  the 
•therof  suflicient  length  to  reach  fnim  the 
Mond  *tbou!der,  over  the  point  of  the  elbow 
i»f  the  broken  limb^  and  acrnj^a  the  back  ob- 
t<«|ttdy  U»  the  point  of  starting*  Maw*s  aiole- 
ikioplisier,  or  »ome  plaster  ecjnally  strong, 
» ID  be  preferred.  The  first  strip  is  looped 
U(n&6  the  arm  just  below  the  axillary 
■iirifia.  nnd  pinned,  or  stitched,  with  the 
Icfi^Budiciently  open  to  avoid  strangulation. 
ThatriD  it*  then  drawn  downward  and  back- 
tird  until  the  clsviciilar  portion  of  the 
p^ctormlis  major  is  put  stidiciently  cm  the 
*trHch  to  overcome  the  aterno-cleido-maa- 
t(o<t  jind  thus  draw"  the  sternal  fra|2:ment  of 
S;ivicle  down  to  itiS  place.  The  strip  of 
■^  r  is  then  carried  completely  aroimd  the 
Wv,  and  pinned  or  stitched  to  itnelf  on  the 
bifir     The   second   strip    is  then    applied, 

Ml?  on  the  front  of  the  shoukler  of 

->de,  thence  it  is  carried  over  the  top  of  the  shoulder,  diagonally  across 
■nr  i,ii,  k,  un<Jer  the  elbow^  diagt)nally  acroas  the  front  of  the  chest,  to  the  point 
f^itarting,  where  it  is  secured  by  pins  or  thread.  A  longitudinal  slit  is  made  In 
fh"  pl^Mtor.  to  receive  the  point  of  the  elbow.  Before  laying  the  plaster  acrusa 
I  Itiow,  an  assistant  must  press  the  elbow  well  forward  and  inward,  and  it 
J i.j'i  W  held  tirmly  in  this  position  nntil  the  dressing  is  completed,  It  will  be 
B<'»  >een  that  the  arm  has  been  converted  into  a  lever,  whose  fulcrum  is  the 
'<^^of  adhesive  plaster  at  the  lower  margin  of  the  axilla;  and  upon  this  it  is 
htliervid  that  in  a  great  measure  the  efticieucy  of  the  apparatus  dependa. 


Firat  atrip  ot  plaster.     (8«yr«.j 


Cmarnly  it  no  longer  depends  upon  the  position  of  the  elbow,  which 
*w  «'    '  irried  back  in  order  tu  render  tense  the  clavicular  fibres  of 

^^n?  1'  major;  since,  for  ttie  purpone  of  converting  the  humerus 

^  ^  lever,  the  elbow  is  subsequently  dr.iwn  furwjtrd,  and  the  clavicular 
'Jiifk-^  of  the  great  pectoral  are  again  relaxed.  If,  therefure,  the  appa- 
fatt»  has  any  advantages  over  other  modes  of  treatment,  it  is  solely  by 
rtsai't  ^n  the  humerus  as  a  lever :  but  the  fulcrum  is  too  retnote 

fwn(  r  end  of  the  humcruy  to  act  very  eflicit^ntly.     Great  force 

Ub  :  'to  secure  this  end,  or  at  leiust  so  much  force  that,  if 

.  •t«*i  I  d,  it   is  pretty  sure  to  cause  excoriations  of  the  unn 

the  fulcrum  acts;  or,  as  more  often  happens,  it  will  speedily  loosen 
tl>c  expansion  and  contraction  of  the  chest  in  respiration,  and 
ieea#e  to  be  efficient.     Several  cases  of  fractured  clavicles,  treated 
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in  hospitals  by  this  methoti,  have  come  under  mj  notice,  some  of  which 
were  (Iresc^od  by  Dr.  Say  re  himself,  and  the  reHults  have  been  no  better 
than  wlien  my  appuratiLs  haa  been  used,  whilst  they  have  in  most  cages' 
caused  umch  more  discoitifon. 


Fto.  85. 


Fifj,  aft. 


^ 


% 


r-^yf^ 


Second  strip  of  pladter.    (Buyre.)  Dreading  coiDp]Qt«.     (Sayra.) 

[Spohn,^  of  Corpu8  Christi^  Tex.,  employs  an  apparatus  which  ho  calls  the 
sub-claviciilar  or  tmterior  chei't  splint.  It  is  Bioaply  a  piece  f>f  wood  or  sole 
leather  made  to  tit  the  anterior  swrfiice  of  the  che^t  just  helow  the  clavicular 
bones,  two  inclieH  wide  and  long  enough  Ui  reach  the  outer  Hide  of  each  arm; 
the  splint  m  well  padded,  and  two  pads  are  added  to  plaee  under  each  end  of 
tlie  Bplint  to  fit  into  what  he  calls,  the  lateral  trian^rular  space  of  the  che^t;  the 
pad  should  press  well  agaiutit  the  outer  end  of  the  claviele.  coraeoid^  and  acro- 
mion prr»ces8es,  and  eiuk  in  between  the  upper  part  of  the  arm  and  aide  of  the 
cheat,  th^iB  forcing  the  shoulder^joiut  outward.  A  tigure-of-8  bandage  is  next 
applied  and  the  d reusing  is  complete. 

Trimmer, '  itf  White  tlaven.  Pa.,  states  that  Dr.  Washburn  first  used  an  ap- 
paratus which  he  figure^s.  having  for  its  chief  peculiarity  a  crutch  in  the  axilla 
supported  by  u  hteel  or  iron  rin*^;,  this  ring  is  sustained  by  straps,  one  pai4«ing 
over  the  opposite  shoulder,  and  the  other  around  the  body.  The  advantage 
claimed  for  it  h  that  it  can  be  worn  under  the  clothes  and  allows  the  moderate 
use  of  the  arm.     It  has  the  great  disadvantage  of  undue  pressure  in  the  axilla.] 

No  apparatus,  perhap.s,  ha^  been  go  genei'ally  employed,  among 
American  surtreonSi  a.s  that  form  of  the  sling  introduced  by  Dr*  George 
Fox  into  the  Pennsylvania  Hospital  in  1828. 

Sargent  says  of  it:  "Fractures  of  the  clavicles  treated  by  this  apparatus  are 
daily  dismis'^ed  from  the  Pennsylvania  Hospital,  and  by  ^urge^ins  in  private 
practice,  cured  without  perceptible  deformity."  Norrin  affirms  that  *'  the  chief 
indications  in  the  treatment  of  fracture  of  the  clavicle  are  j»erfectly  fulfilled  by 
the  use  of  this  apparatus.'     H.  IL  Smith  declares  that  Fox's  apparatus  accom- 


»  Med.  mill  Surg.  Reporter,  1887. 


>  Times  and  Beg.,  Oct.  19. 1S89. 
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plishei  **  perfect  cures  '*  in  very  many  cases,  and  that  it  k  **  a  very  rare  thing  for 
A  simple  case  to  go  out  of  the  house  (PeniiHylvania  Hof^pital)  with  any  other 
deibrmity  save  that  which  time  cures,  viz*,  the  deposition  of  the  provisional 
callati/' 

Fox^a  apnaratua  (Figs.  87  and  88)  consist*  of  a  sling  (1),  n  wedge-shaped 
ajcillary  paa  (3)  made  of  muslin^  also  stulFed^  and  half  the  length  of  the  humerus ; 
and  of  a  stuHed  collar  (1).  The  axillary  pad  ia  placed,  with  its  thiclvest  end  up- 
ward, in  the  axilla  corresponding  to  the  broken  clavicle,  and  secured  in  place 
by  tapes  attached  to  its  upper  end.  and  made  fast  to  the  stuffed  collar  upon  the 
opposite  shoulder.  The  sling  is.  in  like  manner,  suspended  from  the  stuffed 
collar;  or.  the  hand  may  be  suspended  over  the  front  of  the  chest  by  a  piece  of 
nuwlin,  looped  under  the  wrist,  and  tied  around  the  neck.  No  bandage  is  em- 
played  to  confine  the  elbow  to  the  body,  and  no  effort  is  therefore  made  to  con- 
vert the  arm  into  a  lever,  and  thus  force  the  shoulder  out. 

It  must  he  apparent  to  every  practical  surgeon  that  this  jipparatus 
'Could  not  answer  **  perfectly"  all  the  indientioris  of  treatment^  ijameh% 
^  MSarry  the  shoulder  up,  out,  and  back,  so  that  the  clavicle  would  be 
■<ie  to  unite  without  shorten ing  or  deformity.  I  must  be  permitted, 
[fcowevef,  to  express  a  doubt  whether  it  bas  made  deformities  of  the  clavi- 
<jle   '*  the  exception,  instead  of  the  rule,''  with   us,     I  have  used  this 


Fio.  87. 


Fja.  as. 


Vn 


V 


Fox's  apparatus. 

irig  in  the  ear!v  years  of  my  practice  quite  often,  but  my  succeaa 
Tio  means  been  so  tiattering  as  has  been  the  success  of  these  gentle- 
I  have  seen  others  employ  it,  also,  and  with  [much  the  same 
salt.  ,^t 

or  -fchetreatment  of  fractured  claviqjes  by  the  wire  suture,  said  to  have 
Suggested  and  practised  by  Langenbet^k,'  I  have  only  to  say  that  I 
for  the  reputation  of  surgery,  and  the  good  of  the  patients,  the 
practio^  of  this  distinguished  surgeon  will  find  few  imitators* 

lt»e  operation  of  wiring  the  fragments  in  fracture  of  the  clavicle  is  bv  m* 
meaoffft  ^^  \^  discarded  when  performed  aHeptieally.  It  has  given  excellent 
r«SQlt^  '^here  union  could  not  have  been  obtained  wilhout  great  deformity.  Nor 
^J^»-t  all  difficult  of  performance.] 

>  Langenbock.  Dawson,  Med.  Rec.,  May  2%  18S3. 
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Finally,  while  I  deprecate  incautious  assumptions  in  regard  to  tl 
capabilities  of  any  form  of  dressing  for  broken  collar-bones,  a  dispos 
tion  to  which  is  manifested  by  more  than  one  advocate  of  special  plar 
I  am  ready  to  declare  my  preference  for  an  apparatus  consisting  esse 
tially  of  a  sling,  axillary  pad,  and  bandages  to  secure  the  arm  to  tl 
chest.  Among  the  considerable  variety  of  dressings  which  I  have  use 
this  has  seemed  to  me  most  simple  in  its  construction,  the  most  comfoi 
able  to  the  patient,  the  least  liable  to  derangement  (if  I  except  Velpeac 
dextrine  bandage,  and  certain  other  forms  of  "  immovable  "  dressingt 
and  as  capable  as  any  other  of  answering  the  several  indications  pi 
posed,  while  the  patient  is  permitted  to  walk  about.  No  apparatus 
better  able  to  answer  the  first  indication,  namely,  to  "  carry  the  should 
up,"  than  the  sling.  Indeed,  in  nearly  all  the  forms  of  dressing  hithei 
devised,  the  sling  is  employed  for  this  purpose.  The  bandage  carri- 
beneath  the  elbow  is,  in  eifect,  a  sling.  In  a  few  instances,  men  of  i 
practical  experience  have  sought  to  substitute  an  upward  pressure  in  tl 
axilla  for  the  sling ;  but  it  is  scarcely  necessary  to  declare  the  absurdi 
of  this  practice,  inasmuch  as  no  patient  will  be  found  willing  to  subn 
to  it  beyond  a  few  hours. 

It  is  proper  to  say,  however,  that  some  surgeons,  whose  opinions  are  entitl 
to  respect,  believe  that  it  is  quite  as  important  to  depress  the  sternal  fragme 
as  it  is  to  elevate  the  acromial ;  the  outer  end  of  the  sternal  fragment  bei 
lifted,  more  or  less,  by  the  action  of  thesterno-cleido-mastoid  muscle.  No  dov 
this  is  one  of  the  diflficulties  with  which  we  have  to  contend  in  our  efforts 
restore  the  two  fragments  to  their  original  line  of  the  axis  of  the  bone.  But  th 
the  elevation  of  the  sternal  fragment  is  only  slight  in  any  case.  The  rhomU 
ligament  quickly  arrests  its  displacement  in  this  direction,  so  that  the  mark 
projection  of  the  outer  end  of  this  fragment  is  due  rather  to  the  depression 
the  outer  fragments  than  to  an  elevation  of  the  inner.  Inclination  of  the  he 
to  the  side  of  the  fractured  limb  will  allow  the  sternal  fragment  to  fall ;  but 
is  impossible  for  the  patient  to  maintain  this  position  for  any  length  of  tin 
A  compress  laid  over  the  sternal  fragment,  and  held  in  place  by  adhesive  stra 
or  bandages,  will  be  found  totally  inefficient.  Dr.  Moore  has  adopted  a  mc 
ingenious  and  philosophical  method,  by  calling  into  requisition  the  clavicuJ 
fibres  of  the  pectoralis  major  to  antagonize  the  stemo-cleido-mastoid.  Inde< 
this  is  one  of  the  essential  principles  upon  which  he  rests  the  superior  claims 
his  dressing;  and  I  have  myself  observed  that  when,  in  the  case  of  a  rece 
fracture,  the  elbow  is  thrust  behind  the  body,  the  outer  end  of  the  sternal  fra 
ment  is  depressed.  Nevertheless,  I  have  certain  theoretical  and  practical  objc 
tions  to  the  doctrine  as  taught  so  ingeniously  by  Moore.  My  theoretical  obje 
tion  is  that  the  clavicular  fibres  of  the  pectoralis  major  will  soon,  under  tl 
continual  strain,  become  relaxed,  and  after  a  little  time  cease  to  accompli* 
what  they  did  at  first.  This  is  a  law  in  regard  to  the  action  of  muscles  pi 
upon  the  strairt|<^  every  surgeon  knows.  It  may  be  supposed  that,  if  the  pe 
toral  muscle  is  thus  rendered  less  competent  to  depress  the  fragment,  the  stern 
cleido-mastoid  will  be  rendered,  also)  less  competent  to  elevate  the  fragmen 
but  this  is  not  strictly  true :  the  latter  operates  at  right  angles  with  the  axis 
the  bone,  and  to  great  advantage,  whilst  the  former  acts  very  obliquely,  and 
a  corresponding  disadvantage.  The  practical  objection  which  I  have  to  offer 
that  the  dressings  required  to  maintain  this  position  are  exceedingly  liable 
cause  excoriations  and  to  become  disarranged,  and  that  in  fact  this  has  b 
pened  in  all,  or  nearly  all,  of  the  cases  which  have  been  observed  by  me.  Mc 
over,  whatever  cause  may  be  assigned  for  the  failure,  the  results  have  been 
better,  so  far  as  overlapping  and  deformity  are  concerned,  than  when  my  CP 
dressings  have  been  used. 
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The   second   inilicatioii,    namely,   *'to   nirry  tfie  shoulder  back/'   is 
aililj  more  difficult  of  aecoui]>lishmeut  tluin  the  ^vst,  and  it  is  only 
iixiperfeetly  met  by  my  own  method,  or  by  any  other  form  of  sling 
Ar^ssing. 

Desttult  taught  that  wheti  the  arm  was  lifted  by  the  aling,  or  by  auy  mode  of 
eisure  beneath  the  elbow  perpendicalarly,  tbe  shoulder  was  necessarily  carried 
ck.    This  18  probably  true,  but  its  effeet  m  Dot  very  marked.     The  ordinary 
fli^iire-of-8.  wbiih  might  at  tir^t  be  sappOHed  lo  be  the  most  reUional  mode  -tf 
|#^Wrting  this  purprme,  has  long  since  proved  to  be  a  failure.     Nfine  of  the  con- 
1  ounces  to  hold  the  ahoulderw  back  by  ImndH  whieh  traveme  the  axil  hi,  made 
il  to  back  splinti*.  have  done  any  better.     They  all  eause  excoriatioofci  and 
»a  become  intolerable. 

^\fter  all,  it  must  be  said  that  the  indication  **  to  carry  the  shoulder 

lM^«::k/'  except  so  far  as  it  incidentiilly  uccompltshes   the  indication  ^'  to 

c^wry  the  shoulders  out/'  and  thus  obviate  the  overlapping  of  the  frag- 

Jtt^Bts,  ig  relatively  unimportant.     It  i,«.  j5eldom  that  the  falling  forward 

the  shoulders  is  verv  marked,  or  in  it'^elf  a  source  of  deformity ;  but 

Tying  the  shoulder  back- docs  diminish  or  overcome  the  riding  of  the 

k-^ments,  and  in  this  view  alone  is  it  imporbint.  and   for  this  reuiJOM 

*gery  will  be  indebted  to  any  one  wlio  devises  a  method  by  which  this 

fcition  of  the  shoulder  can  be  maintained  until  the  union  of  the  frag- 

&mt8  is  consummated. 

Tl)e  third  indication  is  *'  to  carry  the  shoulder  out/'  by  which  means 

^*    i«  proposed  to  overconie,  directly,  the  riding  of  the  fragments.     We 

^^^^e  seen   that  this  maybe  accomptished,  indirectly,  by  carrying  the 

"  <>u]der  back :  but,  unfortunately,  oo  means  lias  yet  been  found  by 

^tiich  this  can  be  done  and  permanently  maintained,  while  the  patient 

-^    ill  the  erect  or  sitting  posture.     The  thick  axillary  |)ad,  and  all  other 

^v^ices  by  which  it  is  proposed  to  act  upon   the  butnerus  as  a  lever,  and 

ltriia§  force  the  shoulder  out,  have  totally  failed  or  proved  eminently  mis- 

Idiievous.     In  short,  I  may  say  that  this  imlication  can,  in  my  opinioiu 

^^  cflToctually  accomplished   in  only  one  way.  and  that   is,  by  laying  the 

Patient  upon  his  back   on   a  Hat,  firm   mattress,  and  thus  pressing  the 

W«e  and  inferior  angle  of  the  scapula  strongly  and  steadily  against  the 

^ck.     The  requisite  pressure  upon  the  scapula  ciinuot  be  maintained  by 

Miy  plan  yet  contrived  while  the  patient  is  in   the  sitting  or  standing 

posture,  and  especially   when   permitted   to  walk  about.      We  shall  be 

Warranted  therefore  in  attempting  to  accomplish  this  indication  fully  in 

only  rare  and  exceptional  ca^es.     If  a  slight  overlapping  and  deformity 

Were  to  c^use  any  appreciable  diminution  of  the  strength  or  usefulness 

<^llie  ann,  patients  might  properly  enough  be  subjected  to  such  restraints 

for  a  few  weeks;  but  experience  has  shown  that  such  displacements  do 

tiot«  in  any  degree,  maim   the  arm.     Whether,  in   the  ca.se  of  women,  in 

examples  of  unusual   displacement,  the  danger  of  disfigurement  would 

**nTirii  a  resort  to  this   method,  must  be   left  to   the  judgment  of  the 

^'geon  and  the  choice  of  the  patient ;   but  in  adopting  what   may  be 

^«i  the  '"posture*'  treatment,  it  will  be  advisable  also  to  employ  the 

*''''^^  pad,  and  bandages  in  the  manner  hereafter  to  be  described. 

Jfce  mode  of  dressing  a  fractured  clavicle  which,  while  the  patient  is 
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at  iibertv  to  walk  lifaout,  will  secure  the  best  results  with  the  least  suffer- 
ing and  anrK»yiinL*e,  i^  ns  follows : 

The  aroi  hanging  pe r pen dicu hi rlv  hesido  the  bod\%  a  sling  is  placed 
under  the  elbow  :ind  forearm,  and  tied  over  the  opposite  shoulder.  An 
axilhiry  pad,  couj posed  of  cotton  batting  inclosed  in  a  cloth  cover,  is  placed 
well  up  in  the  axilln,  and  the  elbow  is  then  secured  finnly  to  the  side  of 
the  body  with  several  turns  of  a  roller. 

Dr.  Coatea,'  in  the  excelleot  paper  already  referred  to,  calls  attention  to  the 
danger  of  making  too  riiueli  pressure  upon  llie  brachial  artery  and  nerves,  when 
the  axillary  pad  m  utsed,  and  the  arm  m,  at  the  name  time  carried  forwartl  upon 
the  btxly.  In  bringing  tlie  elbow  forward,  an  as  to  lay  the  forearm  acrf>ss  the 
body,  the  hnmerns  i^  made  to  rotate  inward,  and  the  brachial  artery  and  nerves 
are  brought  into  more  direct  appoaition  with  the  pad;  while  in  the  position 
whieh  I  have  recommended  and  practised  hitherto,  these  nerves  and  vessels  are 
rem<»ved  in  a  great  meaaure,  but  not  entirely,  from  pressure. 

The  pad  should  be  no  thicker  than  is  necessary  to  fill  completely  the 
axillary  space,  its  purpose  being  to  steady  the  arm,  and,  in  some  slight 
degree,  to  counteract  the  action  of  those  muscles  which  tend  to  displace 
the  shoulder  inward.     It  should  be  long  enougli  in  its  antero-posterior 
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The  author's  dressing  for  fWtuPi»d  clavicle. 


Four  Uileil  Imndafe. 


diameter  to  project  distinctly  in  front  and  behind,  otherwise  it  will  not 
keep  its  place.  In  the  adnlt  it  needs  to  be  six  or  seven  inches  long.  In 
the  direction  of  the  axis  of  the  limb,  its  length  shoidil  be  less,  perhaps 
four  inches.  Being  now  well  pressed  up  into  the  axilla,  and  secured 
with  a  needle  and  thread  to  the  tipper  edge  of  the  roller  which  encircles 
the  lower  part  of  the  arm  and  the  body,  it  will  keep  its  position  and  serve 

>  Coate*,  Anier.  Jonrn.  Med.  Sci.,  vol.  xv'ni.  p,  ii2. 


FRACTURES   OF   THE   CLAVICLE. 


398 


wme  uueful  purpose.  The  sling  may  be  iniidc  of  cotton  or  llannel  cloth, 
tui\  siwpeuded  from  the  opposite  sliouhJer  by  the  aid  of  four  tapes,  a 
J>nj4d  and  thick  pad  of  folded  vhAh  being  laid  upon  the  shoulder  to  sup- 
port the  knot3.  A  considenible  experience  has  satisfied  me  that  the 
siuffetl  collar*  used  in  tlie  Fox  dressing,  possesses  no  advantage  as  a 
mems  of  suspension.  The  leatlier  sHng,  also,  in  use  in  some  hospitals, 
1?  liable  to  the  objection  that  it  cannot  be  stitched  to  the  rollerj  which 
encircles  the  body  and  lower  part  of  the  arm  in  tlw  manner  I  sliall  here- 
dt«*r  describe.  The  roller  should  he  made  to  encircle  the  lower  fourth  of 
the  arm »  and  a  few  turns  should  pass  beneatli  the  forearm  as  far  forward 
Mdieiiand,  in  this  manner  securely  fixing  the  elbow  aud  forearm  against 
the  side  And  front  of  the  body* 

litiiought  necessary,  the  hand  may  be  supported  by  a  loop  of  baud  age  passed 
'!i^'1'*r  the  wrist  and  tied  over  the  oeck.     In  order  that  this  dreeing  may  retain 

'  I'liue  And  serve  its  purpciae  moat  eilectually^  ita  several  parts  should  be 
lutched  ti>gether  thoroughly  wherever  the  dresaings  cross  or  approach  each 
mitt.  In  no  other  way  can  anything  like  permanency  be  insured  in  a  pi>rtiou 
oflbebodyno  movable  as  the  «lioulder  and  che^t;  but  even  with  thin  precaution, 
«ltilr  itteotion  and  occasional  readjustment  are  generally  required. 

[\  aitnple  and  very  ellicieut  apparatus,  e^jpecially  for  cliihlrea,  ia  illustrated 
by  Fig.  ^)J  Ir  eoosists  of  a  piece  of  strong  calico^  fourteen  inches  wide,  and 
wikiently  long  to  go  around  the  body  one  and  a  half  times:  cut  a  hole  in  ita 
oeatre,  ab<iut  four  inches  from  the  margin^  for  the  point  of  the  elbow;  split  up 
lli6eod»of  the  bandage  in  the  sHme  line  as  the  hole,  that  ii^,  four  inches  from 
tif  border  to  within  about  six  inches  of  the  hole.  This  makes  a  four-tniled 
biodAjf^  with  taiU  of  uneaual  breadth,  one  four  inches  broud,  the  other  ten. 
Now  place  a  wedge-siiapea  pad  in  the  axilla,  if  thought  necessary;  lay  the 
)«ilient  flat  on  his  back  to  enable  the  fnigmenta  to  fall  into  position;  lay  the 

fir,  <.,  I  Ik,,  ^\^l^,  and  flex  the  torearni  on  the  chest;  apply  the  otindage  in  such 
At  the  point  of  the  elbow  shall  stick  into  tne  hole  and  the  broad  tail 
iJidage  enclaning  the  humerus  he  brought  across  the  chest  and  fastened 
tntbeopfMJsite  side  of  the  body,  thus  binding  the  arm  to  the  aide;  the  narrow 
tiil,  whjch  will  be  below  the  elbow,  Is  now  crossed  over  the  broad  tail  and  tied 
f^vff  tte  top  of  the  opposite  shoulder.] 

Treatment  of  Incomplete  Fractures  of  the  Clavicle. — In  case  of 
fwitial  fracture  of  the  clavicle,  accompanied  with  a  persistent  bend  in  the 
iiQ€  of  the  axis  of  the  bone,  it  i^  proper  to  attempt  the  replacement  of 
tW  fragments  by  direct  pressure.  The  ends  of  the  bone  being  fixed,  we 
QuiJjot,  as  in  the  case  of  a  partial  fracture  of  other  long  bones,  eo^ploy 
I^T«rage;  and  with  direct  prei?sure  alone,  applied  in  a  decree  which 
night  be  regarded  as  incurring  no  danger  of  causing  a  complete  frac- 
nin-  or  of  a  di^nlociiiion,  our  chances  of  success  are  very  small,  I  cannot 
^^^■tbat  I  have  ever  succeeded  in  accooiplishing  anything  irt  this  way, 
^^^M^h  I  have  often  made  the  attempt,  and  wcmld  always  advise  others 
^^H^  the  same,  A  failure,  however,  to  restore  completely  the  line  of 
^HPwis  of  the  bone  is  not,  I  imagine,  a  matter  of  great  consequence, 
^KbefKi  «3  has  already  been  fully  explained  when  speak iug  of  partial 
^f  in  general,  the  natural  form  will  be  in  most,  if  not  in  all  cases, 

■  y  restored  after  the  lapse  of  a  few  mouths  or  years.     This 

"  •♦--^->^tion  upplies  especially  to  partial  fnictures  occurring  in  childhood 
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and  infancy.     I  have  no  experience  as  to  what  is  the  result  of  a  similar 
deformity  left  after  a  partial  fracture  in  the  adult. 

As  to  the  method  of  dressing  these  fractures,  it  need  not  differ  from 
that  recommended  for  complete  fractures ;  but  in  a  majority  of  these 
cases  I  have  thought  It  sufficient  to  place  the  arm  in  a  sling,  with  a 
bandage  around  the  elbow  and  body  to  keep  the  arm  at  rest ;  or  I  have 
directed  the  mother  to  make  the  sleeve  fast  to  the  front  of  the  dress  with 
tapes ;  or  the  hand  and  arm  of  the  child  may  be  withdrawn  from  the 
sleeve  and  placed  across  the  body  inside  the  dress,  and  secured  in  this 
position  by  a  belt  around  the  waist.  In  this  case,  of  course,  the  dress 
must  remain  upon  the  child  until  the  cure  is  completed.  The  axillary 
pad  can  seldom,  if  ever,  serve  any  useful  purpose.  Union  occurs  with 
great  rapidity,  sometimes  ac  early  as  the  seventh  or  tenth  day ;  but  the 
arm  ought  to  be  kept  quiet,  as  a  matter  of  safety,  two  or  three  weeks. 


CHAP  TEE   XX. 

FRACTURES  OF  THE  SCAPULA. 

Fractures  of  the  scapula  may  be  divided  into  those  which  occur 
through  the  body,  the  neck,  the  acromion  process,  and  the  coracoid. 

§  1.  Fractures  of  the  Body  of  the  Scapula. 

Under  this  title  I  propose  to  consider  not  only  fractures  of  the  "  body," 
properly  speaking,  but  also  fractures  of  the  angles  and  of  the  spine. 

Causes. — The  scapula  is  usually  broken  by  the  fall  of  some  heavy  body 
directly  upon  the  bone,  or  by  some  severe  crushing  accident,  by  the  kick 
of  a  horse,  by  a  fall  upon  the  back  ;  in  short,  by  direct  causes  alone,  and 
by  such  causes  as  operate  with  great  viole^nce. 

I  have  recorded  six  cases  which  were  under  my  treatment;  and  I  have  seen 
a  few  other  examples  of  fractures  of  the  body  of  the  scapuhi  not  caused  by 
firearms.  There  are  two  cabinet  specimens  of  fracture  of  the  body  of  the  scapula 
below  the  spine  in  the  Pennsylvania  Medical  College,  and  two  involving  the 
spine.  Dr.  Mutter  had  in  his  collection  a  fracture  of  the  posterior  angle,  and 
l5r.  March  had  a  specimen  of  fracture  of  the  body.  Among  2358  fractures 
reported  from  H6tel  Dieu  during  a  period  of  twelve  years,  only  four  examples 
of  fracture  of  the  scapula  are  recorded;  and,  at  Middlesex  Hospital,  Lonsaale 
has  noticed,  among  1901  fractures,  only  eight  of  the  body  of  the  scapula. 

The  infrequency  of  this  fracture  is  no  doubt  due  in  a  great  measure  to 
the  elasticity  of  the  ribs,  to  the  mobility  of  the  scapula,  and  to  the  soft- 
ness of  the  muscular  cushion  upon  which  it  reposes. 

[McKee,^  of  Sacramento,  Cal.,  reports  two  cases  of  fracture  of  the  body  of  the 
scapula,  one  being  complicated  with  fracture  of  a  rib  on  either  side  of  the  clavicle 

»  Sacramento  Med.  Times,  May,  18S7. 
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g^i^e  junction  of  its  inner  ami  mlrldle  thirds. 
pretfea  with  broad  adhesive  bands] 


The  treatment  consisted  of  com* 


/ 
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I  Symptoms. — Since  this  bone  is  seldom  broken  except  by  great  force 
directly  applied,  the  usual  signs  of  fracture  are  likely  to  be  concealed  by 
the  specnly  occnrreuce  of  swelling.  It  is  for  this  reason  that  it  becomes 
necessary,  jt^enerally,  that  the  examination  shonid  be  made  with  great 
care  before  we  can  safely  iletermine  upon  the  diagnosis.  When,  how- 
ever, the  line  of  the  fracture  Imw  traversed  the  spine,  and  any  eonsiderabe 
displacement   hn,s    occurred,  one 

may  recognize  the  fracture  eiisily  F"**--  ^^* 

by  merely  carrying  the  finger 
I  along  the  ere*t.  If  the  fracture 
I  has  occurred  through  the  body, 
[below  or  above  tlie  spine,  or 
I  tlirougb  either  of  the  angles,  the 
Idisplacement  may  not  be  so  easily 
ireeognized.  The  surgeon  ought 
Ihen  to  trace  carefully  with  Ids 
Sn^er  the  outlinci*  of  the  scapula ; 
ind  this  he  will  be  able  to  do 
■  more  satisfactorily  if  he  places  the 
Papula  in  such  positions  as  ele- 
trate  itit  margins  and  render  them 
aore  prominent.  In  exu wining 
the  posterior  angle,  the  bat>d  of 
^the  injured  limb  may  be  placed 
^VnpoM  the  opposite  shoulder,  the 
^■toreann  being  carried  across  the 
^^rroDt  of  the  chest;  but  in  search- 
^  mg  for  a  fracture  below  the  spine, 
the  forearm  ought  to  be  laid  across 
^le  buck.  Crepitus,  which  is  not 
always  present  owing  to  the  fact 
that  the  fragments  overlap  com- 
pletely, or  because  they  have  been 
widely  separated  by  the  action  of 

^^  tnusclt^,  may  generally  be  detected  by  placing  the  palra  of  the  hand 

"P'm   some  portion  of  the  scapula,  so  as  to  steady  the  fragment  upon 

*nich  it  rests,  while  the  arm  is  moved  backward  and  forward,  and  in 

^riniis  other  directions,  until   their  broken  surfaces  are  brought  into 

'^^Uict.     Some  degree  of  endmrrassment  in  the  motions  of  the  shouldt-r 

Ana  arm  must  always  result  from  this  fracture;  sometimes  this  embarrass- 

^^ei»t  15  very  great,  but  it  ought  not  to  be  considered  ever  as  diagnostic 

^^^  ^  fracture,  since  it  may  be  produced  eijually  by  a  severe  contusion; 

*t»(i  even  when  it  is  accompanied  with  a  fracture,  it  is  due  rather  to  the 

^'-^ttision  than  to  the  fracture. 

^^^hology,    Seat,    Direction,   etc. — Of  incomplete  fractures  of  the 
^j'JP^ilji.,  1  have  seen  one  example.     Complete  fractures  occur  most  often 
Lwioi^   the  spine,  and  they  are  gene 


Fnifturo  of  the  poatjerior  ungic  of  scapula » 
with  fissum.  MiUt«r'a  ooUectiou,  Speclineji  C, 
No.  187. 


generally  oblique  or  transverse,  sometimes 
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nearly  longitudinal.  Fractures  involving  the  spine  are  noticed  occa- 
sionally ;  but  I  am  not  aware  that  any  one  has  ever  seen  a  specimen  oi 
a  fracture  of  the  spine  alone,  although  many  surgeons  have  spoken  ol 
them.  One  example  of  a  fracture  of  the  posterior  angle  is  in  the  cabinel 
of  Mutter,  of  Philadelphia.  Occasionally  the  bone  is  broken  into  more 
than  two  fragments.  As  a  result  of  the  fracture  there  is  usually  more  oi 
less  displacement ;  generally,  if  the  fracture  is  below  the  spine  and  trans- 
verse, and  especially  if  its  direction  is  oblique  from  before  backward  and 
downward,  the  inferior  fragment  is  displaced  forward,  or  forward  and 
upward,  by  the  action  of  the  serratus  major  anticus,  or  of  the  teres  major 
whilst  the  superior  fragment  is  inclined  to  fall  backward,  and  sometimes 
it  is  carried  upward  and  backward,  following  the  action  of  the  rhom- 
boideus  major.  In  cases  of  comminuted  fractures,  and  occasionally  in 
simple  fractures,  the  direction  of  the  displacement  is  reversed,  or  alto- 
gether changed,  so  that  the  lower  fragment,  instead  of  being  in  front,  is 
behind  the  upper  fragment ;  and  instead  of  overlapping,  the  two  frag- 
ments are  more  or  less  drawn  asunder.  These  are  deviations  which  are 
not  easily  explained,  but  which  depend,  perhaps,  rather  upon  the  direction 
of  the  blow  than  upon  the  action  of  the  muscles.  In  a  few  cases  there 
is  no  displacement  in  any  direction,  although  the  crepitus  and  mobility 
suflBciently  demonstrate  the  existence  of  a  fracture. 

Prognosis. — If  displacement  actually  has  taken  place,  it  will  be  found 
very  diflScult  to  hold  the  fragments  in  apposition  until  a  cure  is  com- 
pleted ;  so  that  they  are  pretty  certain  to  unite  with  a  degree  of  over- 
lapping, or  other  irregularity. 

Lonsdale,  Lizare,  Chelius,  Nelaton,  Gibson,  Malgaigne,  and  others  have 
spoken  of  the  difficulty  or  impossibility  generally  of  keeping  these  fragments  in 
place.  N61aton  and  Mal^aigne,  indeed,  confess  that  they  have  never  succeeded ; 
Gibson  declares  that  it  is  scarcely  possible ;  while  Chelius  affirms  that  if  the 
fracture  is  near  the  angle,  the  cure  is  always  effected  with  some  deformity. 

It  is  not  probable  that  the  patient  will  ever  suffer  any  serious  incon- 
venience from  the  irregular  union  of  the  fragments,  since  the  perfection 
of  its  function  depends  less  upon  any  given  form  or  size  than  in  the  case 
of  almost  any  other  large  bone ;  and  if  the  free  use  of  the  arm  is  not 
recovered  for  some  time,  or  if  a  permanent  stiffness  results,  these  should 
be  regarded  as  due  to  the  injury  which  tliose  muscles  have  suffered  which 
envelop  the  scapula,  or  to  some  injury  of  ligaments  and  muscles  which 
surround  the  shoulder-joint.  In  some  few  examples  upon  record,  the 
bone  has  been  so  comminuted,  and  the  soft  parts  adjacent  so  much 
injured,  that  suppuration  and  necrosis  have  ensued. 

In  a  case  of  gunshot  fracture  of  the  scapula,  resulting  in  necrosis,  I  had  occa- 
sion to  remove  the  entire  scapula.'  The  case  is  briefly  as  follows:  Private  W. 
M.  was  wounded  by  grape-shot,  which  fractured  boththe  scapula  and  head  of 
the  humerus.  Six  days  later  the  head  and  a  portion  of  the  shaft  of  the  humerus 
were  removed.     At  a  later  period  necrosis  attacked  the  scapula,  and  I  removed 

1  Surfijical  History  of  the  War  of  the  Uel)olli<>n,  vol.  ii.,  Washini^ti.n.  ISTfi.  pp.  492,  4lM. 
498,  499.  500.  Proceedincjs  of  N.  Y.  Patliolog.  Soc,  isor.,  in  Me<i.  and  Surg.  Rei)orter,  vol. 
xiv.  p.  372. 
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the  entire  scapula,  including  the  acromion  and  coracaid  procei*.ses.  He  recovered 
very  gaod  use  of  the  limb,  and  was  able  to  contract  effectively  the  biceps  and 
coraco-brachittlis,  although  their  upper  point.^  of  attach raent  were  only  cica- 
tricial tissue.  Dr.  <  Uis,  compiler  of  the  Surgical  History  of  the  War  of  the 
Keb^llion,  who  has  gathered  a  complete  account  of  thiss  c^ise,  remarks  that  **  it 
fttfonU  perhaps  a  solitary  example  of  a  .siicceas^fnl  extirpation^  for  the  results  of 
shot  injury,  of  the  scapula,  with  preservation  of  the  upper  extremity.*' 


Treatment.^ — In  the  treatment  of  this  fracture,  the  first  object  with  all 

I      surgeons  has  been  to  re^^tore  tlie  fragrijent.s  to  place,  aiul  this  they  have 

^^chieflj  sought   to  acoGniplisli   hy  position ;    after  which  they   have  en- 

^■deavored  to  imniubilize  the  fragment.^  by  1  bandages,  etc.     In  seeking  to 

^B  aiccoinplifth  the  first  indication,  they  have  placed  the  shoulder  and  arm 

^"^in  a  great  variety  of  postures.     Nearly  all  seem  to  have  regarded  it  as  of 

dome  importance  that  the  shoulder  should  be  elevated,  so  tis  to  relax  the 

Lnusclcs  attached  to  tlie  upper  ami  back   part  of  ilie  scapula,  and  tlius 

fw*rmit  the  upper  fragment  to  fall  downwjird  and  forward. 

In  the  tre^itment  of  no  other  fracture,  perhaps,  liave  surgeons  diftered 
more  widely  as  to  the  indications  than  in  this ;   some  recommend  the 
elbovr  to  be  carried  from  the  body,  and  some  that  it  shall  be  made  to 
*pproftch  the  body;  one  dirn-ts  that  the  elbow  shall  fall  periJendieularly 
beeifle  the  chest,  a  second  prefers  that  it  shall  be  carried  a  little  back, 
and  a  third  that  it  shall  be  brought  well  forward.     In  one  thing  alone 
^^liavo  they  nearly  all  agreed,  namely,  that  the  elbow  shall  be  "lifted  ;  and 
^b<-nerally  also  it  has  been  recommended  that  the  arm,  forearm,  and  body 
^•nall  be  confined  by  sufficient  bandages  to  insure  (iuietudc.     It  might  be 
priiiper  to  conclude,  therefore,  that  the  sling  and  bandage  constitute  all 
'^   the  apparatus  which   is  necessary  or  useful ;  and  that  it  is  relatively 
^important  whether  tlie  elbow  is  near  or  remote  from  tlie  bod}',  or 
"peiher  it  is  in  front  of,  or  behind,  or  beside  the  chest.     Such,  indeed, 
*Wie  conclusion  to  which  I  have  myself  arrived;  vet  if,  in  relation  to 
«  position  of  the  elbow,  a  choice  were  to  be  expressed,  I  would  give  the 
preference  to  tliat  in  which  tlie  arm  is  laitl  verticitUy  beside  the  body,  or, 
Perhaps,  with  the  elbow  a  little  inclined  backward,  so  as  to  relax  as  con> 
plett»ly  tiB  possible  the  teres  major.     It  is  quite  probable,  however,  that 
»'o  single  position  will  be  found  of  univei*sal  application:  and  perhaps  it 
^ouhl  be  more  safe  to  advise  the  surgeon  in  any  given  case  first  to  reduce 
^be  fragments  as  completely  as  possi^ile  by  manipulation,  and  then  to 
plftce  the  arm  in  such  a  position  as,  upon  careful  experiment  in  tliis  par- 
ticular instance,  he  shidl  find  enables  him  best  to  retain  them  in  pbice. 

ir.  however,  the  fnicture  is  such  Jis  to  have  separated  the  inferior 
«Hgle  from  the  body,  it  will  be  well  to  follow  the  advice  of  Boyer  and 
^'»  ^'tilers,  and  to  place  a  compress  in  front  of  the  inferior  angle,  to  resist 
*"^  greater  tendency  to  ilisplaccment  in  this  direction.  Tliis  compress 
*^ul  more  effectually  accomplish  this  indication  if  the  roller  with  which 
«  18  secured  to  the  body,  and  with  which  we  seek  to  immobilize  the 
^'^^pula  and  chest,  is  turned  from  before  backward,  or  in  a  direction  of 
'^'^^gfDnisni  to  the  action  of  the  muscles  which  produce  the  displacement. 

QP^^'^Hult,  with  Chelius  and  Bransby  Cooper^  has  recommended  also,  in  the  case 

1  tjip*  ^«*a<-'ture  through  the  angle,  that  the  forearm  shouhl  be  acutely  flexed  upon 

**"ni,  and  that  the  hand  should  be  placed  in  front  of  the  chest,  upon  the 
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aound  f^linulder,  a  po»itioii  wbioti  h  ahvay**  irlcrtome,  and  sometimes  insuppor 
able,  and  whiL^i  docs  not  offer  in  any  caae  sutKoient  advantages  to  render  it 
worthy  of  a  triah 


§  2.  Fractures  of  the  Neck  of  the  Scapula. 

If  by  tlic  *'  neck  ''  of  the  strapula  surgeons  mean  that  slightly 
stricted  portion  of  this  hone  which  is  situated  at  the  base  of  the  glenoid 
cavity,  the  ''  anatomical  "  neck,  its  fiacture  is  certainly  very  rare. 

Indeed,  the  exietence  of  this  fracture,  uncomplicated  with  a  i-oaiminuted  frac- 
ture of  the  glenoid  cavity,  if*  denied  by  8ir  Aj^tley  C«)oper,  Souths  Erichsen,  and 
others.  Mr.  Booth  saya  there  h  no  such  spec i men  in  any  of  the  museutn^  in 
London  ;  and  I  Uave  not  been  able  to  find  one  in  any  of  the  American  cabinet** 
*  Dr,  Valentine  Mott  had  never  i*een  a  specimen,  and*  in  the  natural  condition  of 
the  bone  he  regards  its  cccurrence  a3  impoiisible  8uch,  I  ooofess.  abo,  is  my 
own  conviction. 

If,  however,  it  is  ititeiided,  in  speaking  of  fractures  of  the  neck  of  the 
scapula,  to  refer  only  to  fractures  extending  through  the  semilunar  notch. 


Foj.  92. 


Fi6,  U3* 


Cr»n  ml  tinted  fracture  nf  the 
gleuoid  cftvity. 


Fmcture  of  the  utsok  of  the  BCflptiU ; 
&i: wording  to  Sir  Astley  Coof»er. 


behind  the  root  of  tlie  coracoid  process,  *'  surfjical 
ence  k  certain ;  yet  the  fracture  is  not  common. 


neck,  then  its  exist- 


Duverney  has  reported  one  example,  the  existence  of  which  he  estahliftbed  by 
a  disaectitjn.  The  coracoid  procesi*  was  broken  at  the  same  thne»  but  the  frac- 
ture through  the  .surgical  neck  was  distinct  from  this ;  and  8ir  Astley  ha^j  recorded 
three  examples  in  which  the  diagnosis  was  very  clearly  mad©  out.  yet  Dot  actually 
proved  by  an  autopsy. 

There  la  one  Bpecimen  in  the  mnseuin  of  Ouy'f^  Hospital  ;  another,  in  which 
repair  tias  taken  place,  in  the  niaseura  of  the  Royal  College  of  Surgeons.^     Per- 

i  Holtnes's  Surgery,  voL  U,  p.  T7<J,  Amer  ed  lf*70. 
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haps  some  of  the  cases,  diagnosticated  during  the  life  of  the  patient  as  fractures 
of  tbe  neck  of  the  scapula,  were  fractures  of  the  lower  or  anterior  lip  of  the  glenoid 
cavity ;  but  I  have  never  found  such  a  specimen  in  any  collection  of  bones  which 
I  iiave  yet  examined,  and  it  must  be  admitted  to  be  exceedingly  rare. 

[Heminway,  of  Kalamazoo,  Michigan,  reports  a  case  of  injury  to  the  shoulder 
in  ibe  person  of  a  physician  which  he  seems  to  have  correctly  diagnosticated  as 
fracture  of  the  neck  of  the  scapula.  It  was  first  taken  to  be  a  dislocation  of  the 
shoulder,  but  the  restoration  to  place  was  like  that  of  a  fracture  of  the  neck  of 
the  scapula,  and  was  followed  by  crepitus.* 

Parker,*  of  Liverpool,  reports  three  cases  of  this  fracture,  all  the  result  of  severe 
accidents.  There  was  paralysis  of  the  muscles,  with  the  more  marked  signs  of 
dislocation  of  the  humerus.  Reduction  was  followed  by  the  return  of  deformity. 
The  position  which  most  completely  restored  the  bone,  and  was  comfortable, 
required  that  the  arm  should  be  slung  with  the  hand  lying  on  the  top  of  the 
right  shoulder,  and  retained  by  a  triangular  bandage.] 

Symptoms. — Sir  Astley  Cooper  justly  remarks  that  "  the  degree  of 
deformity  produced  by  a  fracture  of  the  surgical  neck  of  the  scapula 
depends  upon  the  extent  of  laceration  of  a  ligament  which  passes  from 
the  under  part  of  the  spine  of  the  scapula  to  the  glenoid  cavity.  If  this 
be  torn  '*  (and  to  this  we  ought  to  add  the  ligaments  passing  from  the 
coracoid  process  to  the  clavicle  and  acromion  process— coraco-clavicular 
and  coraco-acromial),  "  the  glenoid  cavity  and  the  head  of  the  os  humeri 
fall  deeply  into  the  axilla,  but  the  diplacement  is  much  less  if  this 
remains  whole."  The  usual  signs  are,  a  depression  under  the  acromion 
process,  the  same  as  in  dislocation  of  the  head  of  the  humerus  downward, 
but  not  so  deep ;  the  head  of  the  humerus  felt,  perhaps,  in  the  axilla ; 
crepitus,  and  the  immediate  recurrence  of  the  displacement  whenever, 
after  the  reduction  has  been  fairly  accomplished,  the  arm  is  left  unsup- 
ported. The  crepitus  is  best  discovered  by  resting  one  hand  upon  the 
^op  of  the  shoulder  in  such  a  manner  as  that  a  finger  shall  touch  the 
point  of  the  process,  while  the  arm  is  rotated  and  moved  up  and  down 
oy  the  opposite  hand.  It  may  also  be  easily  ascertained  that  the  cora- 
coid process  moves  with  the  humerus  instead  of  the  scapula.  Occasion- 
ally the  accident  is  accompanied  with  paralysis  of  the  arm,  from  pressure 
^Pon  the  axillary  nerves ;  and  a  rupture  of  the  axillary  artery  is  also 
Mentioned  by  Dugas.^ 

Treatment. — The  indications  of  treatment  are  three,  namely,  to  carry 
^be  head  of  the  humerus,  with  the  glenoid  cavity,  etc.,  up,  to  carry  it  out, 
^^<i  to  confine  the  body  of  the  scapula.  The  first  is  accomplished  by  a 
®l*ng,  the  second  by  a  pad  in  the  axilla,  and  the  third  by  a  broad  roller 
^Tied  repeatedly  around  the  arm  and  chest  and  across  the  shoulder.  In 
short,  the  treatment  is  essentially  the  same  as  that  which  I  have  recom- 
mended for  a  broken  clavicle. 


§  3.  Fractures  of  the  Acromion  Process. 

There  is  some  reason  to  believe,  I  think,  that  a  true  fracture  of  the 
acromion  process  is  much  more  rare  than  surgeons  have  supposed,  and 

,  *^^ni.  Amer.  Med.  Assoc..  1887.  «  Brit.  Med.  Journ.,  Aug.  22, 1885. 

Ig^g^KJMrka  on  Frac.  of  Scapula,  by  L.  A.  Dugaa,  Georgia.    Anier.  Jouni.  Med.  ISci.,  Jan. 
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that  in  a  considerable  number  of  the  cases  reported  there  was  meielj  : 
separation  of  the  epiphysis ;  the  bony  union  having  never  been  com" 
pleted.  If  such  fractures  or  separations  occurred  only  in  children,  vei-_ 
little  doubt  might  remain  as  to  the  general  character  of  the  accident:: 
but  the  specimens  which  I  have  found  in  the  museums,  and  the  cas^ 
reported  in  the  books,  have  been  mostly  from  adults.  It  is  more  diflF 
cult,  therefore,  to  suppose  these  to  be  examples  of  separation  of  epiphjg 
ses,  but  I  am  inclined  to  think  that  in  a  majority  of  instances  such  h^ 
been  the  fact.  It  is  very  probable,  also,  that  in  the  case  of  many  of  tta 
specimens  found  in  the  museums,  called  fractures,  the  histories  of  whie=: 
are  unknown,  they  were  united  originally  by  cartilage,  and  that  in  tfas 
process  of  boiling,  or  of  maceration,  the  disjunction  has  been  completed 
The  narrow  crest  of  elevated  bone  which  frequently  surrounds  the  pre: 
cess  at  the  point  of  separation,  and  which  Malgaigne  may  have  mistake 
for  callus,  is  found  upon  very  many  examples  of  undoubted  epiphyseiK' 
separations  which  I  have  examined ;  and  this  circumstance,  no  doub* 
has  tended  to  strengthen  the  suspicion  that  these  were  cases  of  fracture-^ 

The  opinion  is  confirmed  by  the  remark  of  Mr.  Ferf2;us8on  that  a  fracture  o^ 
this  process  is  an  accident  "  of  rare  occurrence."  "  I  have  dissected,'*  he  adds 
"  a  number  of  examples  of  apparent  fracture  of  the  end  of  this  process ;  but  id 
such  instances  it  is  doubtful  if  the  movable  portion  had  ever  been  fixed  to  th* 
rest  of  the  bone."  Dr.  Jackson  says  there  are  four  specimens  in  the  museum  o: 
the  Massachusetts  Medical  College,  and  in  the  museum  of  the  Boston  Society  fos 
Medical  Improvement,  which  mi^ht  easily  be  mistaken  for  fractures,  but  whicla 
only  illustrate  to  how  late  a  period  the  bony  union  is  sometimes  delayed.  In  one 
specimen  the  patient  could  not  have  been  less  than  forty  years  of  age;  "the 
acromial  process  of  each  scapula  was  fully  formed,  but  having  no  bony  union 
whatever  with  the  bone  itself.  The  union  was  ligamentous,  but  strong  anJ 
close." 

[On  the  contrary,  Lane,*  of  London,  states  that  in  a  careful  examination  of  the 
bones  of  325  bodies  in  the  dissection  he  has  found  that  a  considerable  proportioni 
presented  fractures  of  the  acromion,  and  he  concludes  that  this  portion  of  the: 
scapula  is  broken  more  frequently  than  any  other  bone  in  the  body.  He  attrib- 
utes the  discrepancy  in  the  estimate  of  the  frequency  of  this  fracture  by  thoss 
who  publish  statistics  to  the  fact  that  fractures  of  the  acromion  are  generally  over  ^ 
looked.  He  states  that  in  many  instances  of  so-called  contusion  of  the  shoiilde  - 
of  the  living  subject  he  has  been  able  to  satisfy  himself  of  the  presence  of  ^r- 
ununited  fracture  of  the  acromion.] 

To  the  same  class  belong  several  specimens  in  my  own  collection  ;  in  Marcl^ 
collection  in  Albany ;  two  specimens  in  the  Mutter,  and  one  in  the  Jeffersczi 
Medical  College  museums.     In  my  own  specimens,  as  well  as  most  of  the  spec: 
mens  which  1  have  examined,  the  ends  of  the  fragments  were  closed  with 
compact  bony  tissue. 

The  mode  of  development  of  the  scapula  will  explain  these  cases.  1 
scapula  is  formed  from  seven  centres  ;  namely,  one  for  the  body,  one  ^ 
its  posterior  border,  one  for  its  inferior  border,  two  for  the  acrona  •- 
process,  and  two  for  the  coracoid.  Ossification  of  the  body  exists  t<^ 
certain  extent  at  or  near  the  period  of  birth.  It  commences  in  on^ 
the  centres  of  the  coracoid  process,  about  one  year  after  birth,  and  unE  "^ 
to  the  body  at  about  the  fifteenth  year.  All  the  other  centres  remsr'^ 
cartilaginous   until   from    the    fifteenth  to  the  seventeenth   year,  wIj^  ' 

1  Brit.  Med.  Joiirn..  May  19..  1R88. 


EMwiple*  of  fracture  of  the  Hcnmjiori  procej^w  have  l>f  eu  reported  by  Duvtrney, 
BiciiM  V 1.  rrinl  A.  Cooper,  Desault,  Sanson,  Nelaton,  MalgaignL%  West,  Bniinard, 
'^^l'  and  others.     I  have  myself  seen  five  cascij.     In  the  case  seen  hy 

*-<>']■  red  the  articulation  of  the  clavicle,  ami  produced  at  the  same 

ttonifnt  a  dblm'ution.  Alalgaigne  Bays  it  oeenr^  generally  further  up,  and  pos- 
5*finr  to  the  attachments  of  the  clavicle,  '*  oear  tlie  junrtion  of  the  diaphyais 
with  the  epiphysis/'  and  that  the  fracture  irf  in  niottt  cHMes  traawvcrfse  and  ver- 
tirtl;  hut  Ni'laton  fiaw  a  cas^e  in  which  the  frncture  was  obIit|Ue.  In  the  case 
^fjortini  by  C.  We?it,  of  Hagaratown,  Md,,  the  fructure  was  through  the  ba«e  of 
iJjc  pfOce««-  In  two  of  the  examples  seen  by  me  the  fracture  wus  in  front  of  the 
ciincle;  in  tlie  third,  occanioned  hy  the  tall  of  a  barrel  of  flour  upon  the 
•liouldcr.  the  fracture  occurred  at  the  acromio-clavicular  articulation,  and  was 
ifcofupanied  tvilh  an  upward  dislocation  of  the  outer  end  of  the  cbivicle;  in  the 
fourth,  ibe  fracture  occurred  at  the  f*afne  point,  but  there  wan  Heither  displace- 
OMrnt  of  The  clavicle  nor  of  the  i>rocei?s(,  the  fracture  being  only  recognized  by 
PTfpttu«  and  motion.  The  Hfth  wea  brought  to  ujy  notice  by  Dr.  SabinCj  sur- 
pou  to  Ilellevue  Hospital.  The  patient  had  been  struck  by  a  policeman ';*  club. 
nci^irBB  distinct  crepitus,  the  fracture  being  uoiitt^rior  to  iheacromio-clavicular 
JUctSoo/hut  there  was  no  displacement  of  the  fragmentn  or  of  the  clavicle. 
^Bfttof  the  fractures  were  confirmed  by  dissection,  and  in  the  ca*<c  mentioned 
pben  Smith,  an  autopsy,  made  three  weeks  after  the  accident,  showed  a 
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fracture  in  front  of  the  clavicle  without  displacement,  the  periosteum  covering^ 
its  upper  surface  not  being  torn  ;  the  fragment  could  be  turned  back  as  upon  ^ 
hinge. 

[This  fracture  was  caused  by  a  blast ;  a  fragment  of  rock  being  driven  upwar« 
struck  the  acBomion  on  the  under  surface.] 

Prognosis  when  the  Fracture  is  in  front  of  the  Clavicle. — The  pro- 
cess generally  unites  with  a  slight  downward  displacement.     In  suet 


cases  the  motions  of  the  arm  are  not  in  consequence  much,  if  at  all,  im 
paired;  unless,  indeed,  it  is  so  much  depressed  as  to  interfere  with  tha 
upward  movements  of  the  arm. 

Sir  Astley  Cooper  says  that  a  true  bony  union  is  rare  in  these  fractures,  anc 
that  there  generally  results  a  false  joint,  the  fragments  uniting  by  a  fibrous 
tissue;  but  sometimes  the  surfaces,  instead  of  uniting  either  by  bone  or  ligament: 
become  polished  and  even  eburnated.  Malgaigne  has  noticed,  also,  a  specimec 
contained  in  the  Dupuytren  museum,  a  hypertrophy  of  the  lower  fragment,  this 
portion  having  a  diameter  nearly  twice  as  great  as  that  of  the  portion  fron 
which  it  was  detached. 

Prognosis  when  the  Fracture  is  through  the  Articulation  of  thm 
Clavicle. — Where  neither  the  fragments  nor  the  clavicle  are  displaced  - 
the  prognosis  ought  to  be  favorable ;  but  in  case  the  clavicle  is  dislocated  - 
there  will  be  encountered  the  same  diflSculties  as  in  the  case  of  simple 
acromial  dislocation  of  the  clavicle,  or  even  more  serious  diflSculty,  anc: 
I  do  not  see  how  it  can  be  expected  that  a  perfect  reduction  should  bcp 
maintained. 

Prognosis  when  the  Fracture  is  Posterior  to  the  Articulation  of  the 
Clavicle. — In  these  cases,  if  there  is  little  or  no  displacement,  the  prog- 
nosis is  favorable ;  but  if  the  fragments  are  displaced,  a  perfect  adjust- 
ment may  be  difficult. 

Symptoms. — Where  no  displacement  exists,  the  diagnosis  must  always- 
be  difficult,  if  not  impossible.  In  such  a  case  we  could  only  be  instructed 
by  the  manner  in  which  the  injury  had  been  received,  by  the  contusion, 
and  by  the  presence  of  mobility  or  crepitus.  In  examples  attended  with 
displacement,  if  no  swelling  is  present,  the  finger,  carried  along  the  spine 
of  the  scapula  to  its  extremity,  will  easily  detect  the  fracture  by  the 
abrupt  termination  or  elevation  of  the  process,  or  by  the  presence  of  a 
fissure,  or  a  depression  ;  but  as  to  the  other  symptoms,  they  must  depend 
very  much  upon  the  point  at  which  the  fracture  has  taken  place.  If  in 
front  of  the  acromio-clavicular  articulation,  the  position  of  the  arm  in  its 
relations  to  the  body  will  not  be  changed ;  but  if  the  fracture  is  through 
the  articulation,  and  a  dislocation  of  the  clavicle  results,  or  if  it  is  behind 
the  acromio-clavicular  articulation,  the  arm,  having  in  either  case  lost 
the  support  of  the  clavicle,  will  be  inclined  to  assume  the  same  position 
that  it  does  in  a  fracture  of  the  clavicle ;  that  is,  the  shoulder  will  be 
disposed  to  fall  downward,  inward,  and  forward. 

Treatment. — If  the  fracture  has  taken  place  in  front  of  the  acromio 
clavicular  articulation,  no  doubt  the  most  rational  plan  of  treatment,  tS 
one  aims  at  the  accomplishment  of  a  perfect  bony  union,  is  placing  tV 

patient  in  bed,  upon  his  back,  and  carrying  the  arm  out  from  the  hoc 

nearly  to  a  right  angle ;  since  by  this  method  the  fragment  is  not  oe^       Vy 
lifted,  but  the  deltoid  muscle  is  relaxed,  and,  consequently,  the  fragm  i-        ^^ 
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is  no  longer  forcibly  <lraivn  away  from  tlie  spine  of  the  setipiila.  If, 
therefarc*  tbc  patient  ^vill  submit  to  tbis  treatment  tlir  a  sufficient  length 
of  tim«,  tbe  union  must  be  accomplislied  with  the  least  po.ssible  amount 
of  displacement.  But  in  the  cjt^e  of  a  fraeture  of  the  acromion  process 
It  the  point  indicated,  only  a  few  fibres  of  the  deltoid  muscle  are  attached 
|4)  thf  fragment  which  has  been  broken  off,  and,  consequently,  even  in 
cw*  no  union  took  place,  the  muscular  power  of  the  arm  could  not  be 
i(jpr^*iiibly  impaired.  Nor  would  a  slight  fallini^  or  depression  of  the 
fnigiiifnl  cause  any  embarriissnient  to  the  motions  of  the  shoulder-joint. 
F^r  these  reasons  it  is  scarcely  worth  while  to  do  anything  more,  in  a 
pwit  inajoriiy  of  cases,  than  to  place  in  the  axilla  a  pretty  heavy  wedge- 
filiaik'il  pad^,  with  its  apex  upward,  and  then  secure  tbe  arm  to  tlie  side 
with  a  slinj^  and  roller,  the  same  as  in  the  aise  of  a  fracture  of  the 
divide*  If^  however,  the  fracture  hiks  taken  place  at  or  behind  the 
jimctioii  of  the  clavicle  with  the  process,  the  indications  of  treatment  will 
le,  bi  all  respects,  the  same  as  in  tbe  ca.^e  of  a  fracture  of  the  clavicle. 

[Bulriemjin,*  of  Zanesville,  O.,  applied  also  a  pliable  crnapress  immediately 
««(niii?  fraolure  in  order  to  pre^^erve  the  natural  njundne?^  mid  fului^'^s  of  tbe 
•l^-^iMer.     He  is  of  tbe  opins^m  that  it  fidlilled  ib*  purpose  adtnirtibly.] 


^ 


§  4.  Fractures  of  the  Coracoid  Process. 

riie  existence  of  this  form  of  fracture,  established  by  at  least  nine  or 
tfli  tiissections,  C4in  no  longer  he  denied  :  yet  it  is  often  accompanied 
»itli  wious  complications,  and  such  :ls  have  sometimes  proved  fatal.  In 
tk'rtTily  two  cases,  however,  in  which  I  have  had  reason  to  believe  that 
Iliad  to  deal  with  a  fracture  of  this  kind*  the  symptoms  and  termination 
^cn^  lesj»  grave,  although  they  were  both  complicated  with  an  upward 
^iatocatioti  of  the  outer  end  of  the  clavicle. 

[Mr  Arbuthnot  Lane*  ha»  publr&bed  an  interes*ting  paper  on  *'?^rode  of  Fix- 
itjftn  fif  thf  Scapula:  HUg^eMed  by  a  sturly  of  tlie  inDveruents  of  that  l>i>ne  in 
tftr-  'I  of  the  shoulder-j<jiiit,  and  its  bearing  upon  tbe  fraciure  of  tbe 

rati  -^.**     lie  cootends  tbat  (ixation  of  the  scapula  occuiis  only  when 

tbitl  boue  b  in  a  state  of  e^cireme  tiexifitx.  Fa  that  condition  the  comcoid  pro- 
oempraii!»e9  firmly  upon  tbe  under  surface  of  the  clavicle,  and  efllctitally  pre- 
!  »«ite  further  tlexion.  If  violence  continues  to  be  applied  in  thi?*  situation  the 
I  nwicoid  prr»cefla  may  be  broken.  TJiia.  he  thinks,  explains  the  cause  of  that 
L  frtctare  when  a  person  falls  forward  with  the  arms  stretched  directly  forward, 
B  iofl  Wing  completely  flexed  at  the  shoulder] 

^^^^.-.tL...  .1,  residing  in  the  couTitry  wm  struck  by  a  bnard  which  fell  edge* 
^■■l!  t  boulder.     An  apparatus  was  applied  to  retain  the  clavicle  in  its 

H^Kt,     -     .      r  three  lUontbH,  wiien  he  called  upon  me,  it  still  remained  dii^- 
^    fiho^d  ti»  at  tin»L     On  laying  otf  the  dressing,  I  discovered  that  the  coraeold 

CWN  was  detached,  obeying  coiirttjintly  the  movenienis  of  the  head  of  the 
eru*.  but  being  not  at  all  subject  to  the  movements  of  the  scajoda.  The 
tacti(?Q»  of  the  arm  were  not  impaired.  A  girl  fell  u])on  her  left  shoulder,  and 
niiiofd  11  complete  luxation  of  the  acromial  end  of  the  clavicle,  upward  and 
"wtwird.  Upon  careful  examination^  a  fracture  of  the  coracoid  process  wus 
itdkftted  by  both  mobility  and  crepitus. 


I  Cin   Lancet  ami  Clinir.  1885, 
»  Bnt.  Mini  Jouru.»  Mav  lU,  UHH, 
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Fiii.  9y 


FraoLuro  of  tbe  eoracoid  prcMess* 


Bransliy  Cooper  relates  a  case  of  fracture  throufi:h  the  base,  which  after  eight 
weekt*,  wiien  tlie  patient  dietip  wan  found  to  he  uniterl  by  a  ligjiment.    The  acri> 

mion  procesB  Wiis  broken  at  the  same  time, 
and  hiicl  uidtt-d  in  the  same  manner.  The 
bead  of  the  hiiuierusi  whs  ttlso  brcjkeu 
])artly  united.'  One  example  occurred 
in  the  practice  of  Dr.  Arnott,  London^ 
in  consequence  of  which  the  natient 
died,  when  a  digaection  disci oi^ed  the  true 
nature  of  the  accident,'  South  has*  re- 
.__^        -^^wp'^^^^^^^u.iirw  ported  a  case.    The  buaierus  was  partiall? 

^~K      j^S^^H^^^HUl^T  dislocated  forward,  the  clavicle,  acromioo 

-*^        ^C^^^^^^^^^P^Hl \  M  process,  and  the  olecranon  were  broken  ua 

well  a-s  the  coracoid  process;  at\er  the 
patient  died,  oil  tlie  fourth  day,  the  eJtiet- 
enee  of  these  fractures  was  ascertained  by 
diBsection,"  Holmes  has  reported  a  case.* 
There  ia  in  the  nmseum  of  University 
i'oiiege  a  preparaliou  showing  a  fracture 
at  the  base  of  tlie  process,  the  fine  of  frac- 
ture extendin*^  u cross  the  glenoid  cavity.* 
Duverney,  lioyer.  and  Malgaigue  have  re- 
ported four  a<ldilional  examples,  con- 
firmed by  dissect  ions." 
Neil  I,  of  Philadelphia,  has  a  specimen  of  separation  of  this  process  at  about 
one  inch  from  its  extremity  ;  the  scapula  in  large,  and  evidently  belongs  to  an 
adult,  and  the  fact  tliat  the  acromion  [process  is  not  yet  utiitet]  by  hone  renders 
it  probable  that  this  is  an  epiphvaeal  separation.  Gii)8on»  of  Richmond,  Va., 
has  a  specimen,  from  an  adult,  wfiich  has  been  broken  oblitmely  near  the  end, 
but  which  ia  now  united  by  a  ligamentoua  or  fibrous  tissue  of  one  line  and  a  half 
in  length.  The  fragment  is  displaced  a  little  Airward  as  well  as  downward. 
Mussey,  of  Cincinnati,  possessed  a  very  remarkable  and  conclusive  example  of 
this  fracture.  The  bumerua  is  dislocated  forward,  the  head  and  neck  being 
tirmly  united  to  the  neck  and  venter  of  the  scapula^  while  at  the  same  time  the 
coracoid  process  is  broken  and  displaced. 

Little,  of  this  city,  had  an  exaaiple  of  this  fracture.  The  arm^  forearm,  and 
hand  were  completely  paralyzed.  The  coracoid  process  seemed  to  be  displaced 
inward,  ttr  toward  the  median  line  of  the  body;  but  vvlien  the  humerus  w^as 
forcibly  rotated  outward,  the  coracoid  resumed  its  place,  and  if  now  pressure 
iviis  made  upon  its  extremity,  it  l>ecame  again  suddenly  displaced,  witti  a  sub- 
dued, grating  aensation. 

E-  Huline  believed  ihat  he  had  met  with  the  fracture,  caused  by  muscular 
action,  in  the  person  of  a  man  who,  in  falling,  was  caught  by  his  arm  in  such  & 
way  that  it  was  drawn  forcibly  from  the  body,' 

Bennett,  of  Dublin,  met  with  a  case  of  separatitm  of  the  coracoid  epiphysis  in 
the  person  of  a  boy  fct.  six  years.  }le  had  been  knocked  down  by  a  tram-car 
and  so  severely  injured  that  amputation  of  the  arm  at  the  shoulder  was  required; 
he  died  of  tetanus,  and  the  autopsy  show^ed  sei>aration  of  the  coracoid,  it  was 
detached  at  its  base,  the  line  at'  ser>aration  passing  through  the  proximal  side  of 
the  cartilage,  and  at  the  upper  and  back  part  taking  off  a  scale  of  bone  from  the 
su  j)ra'  sjiinous  fossa," 

[iohnaon,*'  of  Baltimore,  has  collected  twenty-seven  eases  of  fracture  of  the 
coracoid.  In  one  case  the  fracture  vvsis  caused  by  inuj^Lular  action.  The  accom- 
panying injur ie^i  are  numerous,  as  dislocation  and  fracture  of  the  humerus,  dis- 


i  B.  Cooper,  L*dtti<m  of  Sir  Astley  on  Fraf.  and  Plsloo,,  Amen  etl..  p-  SSO. 

»  Arnutt*  Feri?ue.^ju"s  Surg  .  p.  2.^1, 

*  South,  LfJtul   Med«'Chir,  Rev.,  IH-IO,  vol,  xxxii.*  iiotv  seriea,  p.  4L 

*  Hfilnies,  M«<l.-Cliir.  Trans.,  viij   xli.  p.  447, 

*  Erkh&eu.  t^urgery,  ji  207.  "  Malgaigne.  op. 
'  Hulm*^,  J^rjc«t.  vol.  ii-  p.  737.  1873* 

*  Dublin  Joarn.  M©.L  8ei..  188R.  »  Med.  News.  Nov.  21. 18S5. 


.  cit ,  p. 
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I  hcMlion  of  the  outer  euxl  of  clavicle,  fracture  of  the  base  of  the  skull,  dislocation 
^  i»f  bumerus.  paralysis  of  arm,  etc.] 

h  has  been  geiiemlly  stated  that  when  this  process  is  broken  oft',  it 
irill  be  ftirried  downward  by  the  united  action  of  the  pectoral  is  minor, 
[tlifshftrt  hi*ad  of  tlie  biceps,  and  the  conico-brachialis  musclei^;  but  this 
I  i«ill  depend  upon  whether  the  coraco-claviculur  ligaments  are  ruptyred 
[•i-^i:  a  circumstance  which  is  not  very  likely  to  occur,  at  Icjist  to  any 
Ipr^l  extent:  and  in  fact  not  one  of  the  weli-attested  exaniples  of  this 
Lffftcture  has  ever  been  accompatiied  with  any  considerable  displacement 
1  in  this  direction. 

Treatment. — In  a  case  of  simple  fractnre  of  the  process,  nnntteoded 
lith  auy  other  lesions,  it  has  been  recommendeii  to  |4ace  the  arm  in  a 
ding,  with  the  elbow  advancetl  as  much  jis  possible  upor«  the  front  of  the 
ddt,  as  by  this  position  we  relax  somewhat  all  of  the  three  muscles 
ittViDg  altachraentj*  to  this  procesSj  and  then  to  confine  the  scapula  by  a 
few  rams  of  a  roller.  It  is  not  probable,  however,  that  by  these  mejis- 
ujts  we  would  accomplisli  enough  to  justify  tlieir  continuance  if  they 
itfc  found  to  be  painful,  or  even  exceed in.Ldy  irksome.  Patients  under 
my  oij^ervation  have  generally  complained  very  much  of  tlie  pain  and 
fcmif»rt  attending  this  position  of  extreme  flexion  of  the  arm  and  fore- 
ana,  first  employed  by  Vclpeau  for  fractures  of  the  clavicle.  Moreover, 
1  do  not  tliink  ihe  fragments  are  generally  displaced  ;  and  if  they  were, 
iu»l  the  final  union  were  to  be  aecoiuplished  solely  by  ligament,  I  think 
the  usefulness  of  the  arm  would  not  be  ut  all  impaired.  Such,  at  least, 
hi  been  my  experience  in  the  two  cases  above  recorded,  and  in  both  of 
•hich  no  bony  union  occurred.  In  Dr.  Little's  case  rotation  of  the 
hattem'9  outward  seemed  to  effect  a  reduction,  but  upon  what  principle 
|iiTciM*ly  this  position  acterl  to  effect  the  reduction  I  am  not  prepared  to 
«y:  perhaps  by  drawing  upon  the  coraco-brachialis  and  short  head  of 
ii  biceps — nor  am  I  prepared  to  say  that  it  woidd  accomplisli  tlie  same 
WBoU  m  any  other  ca^e,  yet  it  may  deserve  a  trial.  In  the  graver  forms 
^t  thif  accident,  where  other  bones  about  the  shoulder  are  broken  or  dis- 
1ocite»l,  or  the  limb  has  suffered  other  severe  injuries,  which,  as  we  have 
•eea,  c»»nsLitute  the  larger  proportion  of  the  wliole  number,  the  treatment 
RMiit  generally  have  little  or  no  rci^nrd  to  this  particular  injury. 


CHAPTER    XXL 


FRACTURES   OF  THE   Hr.\[EKU8. 


I  NtuuTUNATELY.  surgical  writers  have  not  been  agreed  in  the  use  and 
•ppticition  of  the  terms  ''head,  '  ''neck,'*  *' anatomical  neck/'  and  *'sur- 
pal  neck  "  of  the  humerus ;  and,  as  a  consequence,  the  meaning  is 
'"6«i  t>b«cure,  and  their  teachings  are  sometimes  contradictory  an<l 
iWinL     It  is  necessary,  therefore,  that  we  should  define  them  more 
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precisely.  The  '' liead '"  of  the  Immeriis  is  that  smtmth,  elliptical  sur^ 
face,  covered  by  cartilage  uod  synovial  membrane,  wliieli  articulates  with  J 
and  is  received  into,  the  glenoiti  cavity  of  the  sfsipuhi.  The  ''anatoniH 
cal'  neck  is  the  narrnw  line  immediately  encircling  the  head,  and  whicb! 
receives  the  insertion  of  die  capsular  ligament.  Tlie  ^'surgical*'  neck  is 
that  portion  which  commences  at  the  lower  margin  of  the  tubercles,  or  at 
the  point  of  junction  between  the  epiphysis  and  the  diapliysis,  and  whici[{ 
terminates  at  the  insertion  of  the  pectondis  major  and  latissimus  dorsu 
The  **  neck  '*  is  all  of  that  portiorj  included  between  the  head  and  th# 
insertions  of  the  pectoralis  major  and  latissimns  donsi  ;  comprising  nolj 
only  the  anatomical  and  surgical  neck;^,  but  also  the  tubercles  ;  whici 
latter  occupy  the  triangular  space  between  these  two. 


Of  iJOti  fraelure^  of  the  humerus  examioed  and  recorded  by  me,  ol  occurred 
through  the  appcriliini,4'Ulin»ugli  the  iiiiddle  third,  luid  103  through  the  lowef^ 
third.  Of  the  fractures  belonging  to  the  upper  third,  ^i  were  supposed  to  baj 
epiphyseal  separittions",  one  was  probahly  a  fracture  at  or  near  tlie  anatomical 
neck,  with  impactitm  and  splitting  of  the  tiibert!le8,  one  was  a  fracture  of  th^ 
greater  mbercle  alone,  and  44  were  fractureH  at  or  near  the  s^urgical  neck  ;  soniQ 
of  them  [>robid>ly  involving  the  shaft  below  the  neck.  Of  the  fractures  belong- 
inj^^  to  the  Inwer  third,  22  were  through  the  internal  coadyb\  29  through  the 
externa)  condyle,  IS  were  at  the  bHse  of  the  condyles,  (I  through  the  condyle^ 
•nd  ttcro»f«  the  imw  at  the  Mtne  time*  1  at  the  eptj>hy^itt;  the  remaining  27 
being  through  the  shaft,  but  above  the  base. 


§  1.  Fractures  of  the  Head  and  Anatomical  If  eck.     (Intracapsular 
Non-impacted  and  Impacted.) 


4 

IT  ;    I 
)the? 


Fractures  of  the  Head  are  dtie  tf>  the  fienetration  of  balls  or  of  ot 
DiiHsiles  directly  into  the  joint,  pmiluciiig  thiis  a  coinponnd^  and  gen 
erally  com  minuted,  fracture  of  the  head:  and  lo  falls,  or  direct  blowfl^ 
upon  the  shoulder,  without  penetration.  When  the  fracture  results  from 
the  direct  penetration  of  some  foreign  body  into  the  joint,  it  is  not  only 
a  compound  fi^jictifre,  hut  tlie  head  of  the  bone  is  almost  necessarily  J 
broken  into  many  fnigments.  If  the  patient  recovers,  sooner  or  later 
the  frat^tnents  have  f^enenilly  to  be  removed,  or  resection  has  to  be  prac- 
tised. Examples  of  fractures  of  the  head  of  the  humerus^  not  caused  by, 
penetrating  injuries,  and  not  accompanied  witb  fracture  of  the  ana- 
tomical neck,  or  of  the  tubercles,  are  very  rare.  Nevertheless  now  an  (I 
then  a  specimen  has  been  foun<l  for  which  this  distinction  has  been 
claimed:  in  most  of  which  tin*  fracttire  has  been  of  the  nature  of  a 
simple  fissyre. 

GosseHn  describes  a  case  in  which  there  were  two  fissures  extendiog  throueU 
the  articular  cartilage,  and  about  one  centimetre  into  the  spongy  structure.  The 
joint  contained  half  an  ounce  of  blood;  death  having  occurred  fourteen  houra 
after  an  accident  the  exact  character  of  which  w^a^  ant  determined,^  Malg^aifi:n<» 
has  dej?icribed  a  similar  ca^^e,  in  which  there  were  two  fi^ureri,  one  horixoutal  in^ 
its  direction ^  and  the  other  vertical.-  < irons  refers  to  a  case  of  single  fissure  of 
the  head,  which  had  become  coa:4otidated,'     Howe  speaks  of  a  specimen  in  the] 

1  Gt>uelin.  Gurlt. 


•  Malguip^ne'a  Atlas,  pb  4,  fig.  2.     ( tn  the  text,  vol*  i,  p.  52A,  only  oue  fis^nr**  is  H escribed-} 
■  Groa«,  Trejitiae  oti  Bur«,,  Ist  etl»,  vol.  ti.  |>.  U^O. 
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DupurL«?n  museum  in  which  about  one- third  of  the  head  had  been  broken  ofT 

tnu  unitOfi*     He  also  refers  to  another  specimen  in   the  *iaine  cfdlectiun  which 

IL    Lenoit  regarded  a**  a  iriicture  of  the  anatomical  neck  and  wliich  uiim  imunitefL^ 

B    Liimple*  io  which  the  fracture  of  the  head  is  accompanied  with  a  fracture  of 

K^thiiAAtotaicAl  neck,  or  of  tlie  tubercles,  are  much  more  frei[uently  observed. 

P  ^  frictnref  of  the  Anatomical  Neck  sDmetimcs  follow,  with  a  remark- 
iH«  degree  of  aceufacv,  the  iiiie  of  tlie  insertion  of  the  capsular  liga- 
mrat,  beiiJg  always,  according  to  Robert  Smith,  within  the  interior  or 
mu-v  margin  of  this  insertion*  He  calk  them,  therefore,  intracapsular, 
tl  is  |»n>bable,  however,  since,  as  we  .sliail  presently  see,  bony  union  is 
fiat  denied  to  certain  supposed  examples  of  this  fracture^ — that  the  line 
of  a«*paration  is  not  always,  or  geneiniUy,  perhaps,  completely  within  the 
tii!»«*riion  of  the  liganjent,  hut  tliat  it  is  in  some  degree  extra-articular,  if 
mil  extracapsular. 

Hoyff  Miys  that  he  has  seen  several  examples  of  this  fracture,  none  of  which, 

L.xi-ver.  wn»  nccurately  diagnosticated  until  alter  death,     lie  observes  that  the 

•     imeti«  which  have  been  fully  recogfii/td  as  intracap- 

U\  seem  to  *how  that  the  superior  tragnient  con-  y^^.  y^j 

most  nothing  to  the  process  of  repair,  but  that^ 

t'  111  iiiv  eiiae  of  intracapsular  fractures  of  the  neck  of  the 

ffmar,  they  are  subjected  to  a  procetts  of  partial  absorp- 

im.    He  further  illUHtrate'^  the  correctness  of  these  con- 

doiioiM*  by  reference  to  a  case  examined   in  the  autopM' 

uv^n  ,1  ;iv«i  after  the  accident,  in  which  tht;  head  had  ai- 
red a  reumrkahle  diminution  by  the  process  of 
L      He    quotes,   also,   two    cases    described   by 

ikiihei.  in  which  union  had  taken  place,  and  the  exact 

liatof  fmcture  could  not,  thereforet  he  so  accurately  de- 

Mr  ^fenf*e  exhibited  a  specimen  to  the  Medico-Chir- 
iTffir     -  V   of  Edinburgh,  May  2,  18G(L     A  man  ad- 

rui*  in  consequence  of  a  fall,  sustained  a  frac- 

toft.  tie  01  ed  at  the  end  of  four  weeks^  from  apoplexy. 
Di*  fhicture  waK  found  in  the  autopsy  to  have  passed 
"tbrougli  the  aiialumical  neck;" — Imit  is,  between  the 
fc«4  and  lubcronities,  and  within  the  capsular  ligaaient, 
Xo  anion  had  taken  phice.' 

Oih?on.  also,  thinks  that  the  Irai^ment  occasionally  re 
vuifti  without  becoming  necrosed,  or  causifjg  suppurative      Ftneture  of  the  «ttn 
inirtfi,  beinc:  gradually  absorbed  and  changt^d    in   tigure.  tomical  neck. 

He  ur*  that  his   museum  contains  three  or  four  well- 

8ttfked  cases  of  this  kind,  in  all  of  which  the  head  has  lost  it>i  spherical  form, 
«»d  b  tiTV  much  diminiaheil,  and  roagh  and  flattened  next  to  the  scapula.* 
Otiiff  cabrnets  are  said  to  contain  Bimilar  specimens. 

The  displacements  to  which  the  upper  fragment,  or  the  head  of  the 
^UfcC,  is  subject^  are  remarkable,  and  some  of  them  do  not  seem  to  he 
ittisfaetorily  explained.  Frequently,  indeed,  its  position  is  not  senaihly 
difiiuH*ed,  but  at  other  times  it  is  found  itopacted,  or  tlriven  into  the 
aaceHous  structure  of  the  inferior  fragment,  in  conser|uence  of  which 
oof  or  Iwth  of  the  tubercles  are  frequently  broken  off. 

'  Howe,  C,nz  des  Uuy  ,  1S5S,  p,  272. 

•  B<>y»sr.  Trait,  deri  Mul.  Chir.  4th.  ed.,  1831,  vol.  hi.  p.  Itt'J 

•  8p«nc«,  Ed.  Med.  Journ..  vol.  v.  p.  IHO.  ISIKI. 

•  Gibson^  Elcmeut«  of  Surgery,  vol,  i.  p,  279. 
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Robert  Smith  relates  the  tbllovvinjs;  Ciii*e  as  havirig  aflVirded  him  hit*  first  oppoK 
tuuity  i.if  a-scertaining  by   post-mortem  eiamimition   the  exact  nature  of  thi  m:§^  :^ 
form  of  diapiacenient :  *' A  female,  aet.  forty-aeven»  wtia  adinitted  into  the  Rtchc:^ 
niond  Ifospitiil,  under  the  care  <jf  the  late  Dr.  McDowell^  for  an  injury  to  tJi^a^^ 
hiimerui*,  the  result  of  a  fall   u[>on  the  shoulder.     Five  years  after  ward «  th*  ds^ 
woman  wa^  again  admitted,  under  the  care  of  Mr.  Adam.^,  with  an  extracapsulai.**  f 
fracture  of  the  neck  of  the  femur,  one  month  after  the  occurrence  of  which  ah>.fldl 
died,  in  consequence  of  an   attack  of  diarrhcea.     The  shoulder  wai*  of  cours^^r-m  .KJ«t 
carefully  examined  ;  the  arm  was  slightly  shortened,  the  contour  of  the  shouldeL^^fa  W  J^ 
waa  not  ah  full  or  round  aa  that  of  its  fellow*  and  the  acromion  [»roees«  was  nior»*M<r>M3ic 

Erominent  than  natnral.  Upon  opening  the  capnnlar  ligament^  the  head  of  th»-«ii;*  t^ 
umerufi  was  found  to  have  been  driven  into  the  canctdlated  tissue  of  the  «haft#lt  .^  m^f 
between  the  tuberosities,  so  deeply  a?*  to  he  below  the  level  of  the  summit  of  th».<iC-:S^  tii^ 
greater  tubercle  ;  this  pnice.ss  had  been  split  od*  and  displaced  outward  ;  Im  ~ 
formerl  an  obtuse  angle  with  Hie  outer  aurface  of  the  shafl  of  the  bone,'" 


Fit;.  »7. 


Frrp.  i»8. 


Penetration  of  frngrat^nta  iu  fmeture  at  tho  anatomical  neck. 

Two  excellent  drawings*  (Figs.  97  and  !»K)  of  the  specimen  show  the  distance  to 
wbich  the  superior  fragment  had  penetrated  the  inferior,  and  show  also  com- 
plete union  by  bone. 

[The  penetration  in  these  cases  is  rather  of  the  shaft  into  the  cancellated 
liflaue  of  the  head  of  the  humerua.] 

1  believe,  also,  that  in  the  following  example  there  was  a  fracture  at  or  near 
the  anatomical  neck,  with  impaction^  and  splitting  of  the  tuberclea:  A  young 
man  fell  from  a  height  in  a  gymnasium,  sesverely  injuring  bin  left  shoulder  I 
saw  him  soon  after  the  accident^  and  found  him  complaining  very  much  of  the 
shoulder,  which  was  somewhat  swollen  and  tender.     FTe  could  not  tell  how  he 

'  R.  Smith,  Frai?tures  in  Vicinity  **(  Joints,  pp«  101-3. 
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fell,  uor  could  we  discover  any  coiituaions  by  which  to  determine  the  poijit 

where  tlie  blow  was  received.     All  motif ujis  ot  the  shoulder- joint  were  painful ; 

And  there  wad  a  retimrkable  fulnests  in  front  of  the  jnitit,  t^elirij^  like  the  head  of 

the  bone,  yet  not  such  hr  h  usually  present  in  a  forward  luxiition.     To  determine 

this  more  p<jsitively,  however,  the  limb  waa  manipulated  aa  for  the  reduction  of 

ji  disioc5«tion.    Once  during  the  manipulation  a  feeble  but  distinct  crepitus  wat* 

yet  the  position  of  the  bone  remained  unchanged.     The  head  was 

I  x-o  be  in  the  socket,  but  the  precise  nature  nf  the  injury  wa«  not  made  out, 

<lays  later,  whea  the  swelling  had  completely  suDsided.  a  careful  exam- 

ttion    "Was  again  made,  when  we  arrived  at  the  conclusion  that  it  was  a  fracture 

ough^    the  bicipital  groc»vo,  and  that  the  leaser  tubercle  waii  carried  forward 

j^\f  ftci.     inch  or  more  from  ita  fellow,  wliile  the  head  and  the  greater  tubercle 

ccupie^<^  their  natural  positions  opposite  the  socket.     The  fragment  projecting 

\n  frou't    presented  a  sharp  point,  and  could  not  be  confounded  with  any  swelling 

of  ibc  ^ofk  parta.     There  was  a  diatinct  space  between  the  tubercles,  into  which 

thefinK^'f  could  be  laid.     No  depretision  existed  under  the  acromion  process 

beYi\tt*i  ,    but,  on  mea^iurement,  the  head  of  the  humerus  was  found  to  be  half  an 

incYi^'^itier  in  its  antero-posterior  diameter  than  the  opposite.    That  this  frac- 

^Tev&a  accompanied  with  impaction  was  rendered  certain  by  the  repeated  and 

carefvil  meaaurements  of  the  length  of  the  humerus,  which  constantly  showed  a 

%Vioii€ning  of  half  an  inch. 

V  nder  these  circotostanccy   union  generally  takes   place;    but  it  is 
usually  accompanieil  with  tfie  formation  of  an  irregular  mass  of  osteo- 
phytes, which  encircle  the  head  like  a  coronet ;  preHenting  in  this  respect 
^in  a  remarkuble  resemblance  to  exlmcapsnhir  fi-actures  of  the  neck 
^^  thp  femnn     Thi.'^  ensheathing  callus,  as  it  may  be  called,  is  an  out- 
^*^wtlj  from  the  inferior  fragment,  and  it  sometimoa  incloses  the  upper 
^gment  aj^  the  case  of  a  watch  incloses  the  crystal,  only  in  a  manner 
.-   ^cL  more  irregular,  thus  retaining  it  steadily  in  its  place,  although  very 
^t:Ie  direct  union  has  occurred.     The  cancellous  tissue,  nevertheless,  is 
*^*aiiionallj  found  united   completely  by  a  new  and  intermediate  bony 
sue,  and  at  other  times  by  a  fibrous  tissue,  or  by  both  fibrous  and  bony 
^«ae,  ' 

Jn  some  cases  a  perfect  false  joint  has  been  formed  between  the  oppoa- 
^^  J§  surfaces ;  while  in  a  few  unfortunate  examples  the  head  not  only 
^[^ Closes  to  unite,  but  by  its  presence,  as  we  have  already  remarked,  pro- 
'ti^ccs  inflammation  and  f^uppuration,  resulting  in  its  final  extrusion  from 
^^t^  joint.     At  other  times  tlie  upper  fragment  turns  upon  its  own  axis, 
'^^xd  is  found  more  or  less  tilted  or  completely  rotated  in  the  socket;  so 
»t«it  its  cartilaginous  or  articulating  surface  rest.^  upon  the  broken  surface 
I  ^^   the  lower  fragment,  and  iXa  own  broken  surface  presents  toward  the 
glenoid  cavity. 

Hobert  ^^raith  has  described  a  specimen  of  this  kind  which  he  removed  from 
J*^  body  of  a  woman,  aged  forty,  who  many  years  previous  to  her  death  fell 
^^Wn  A  flight  of  stairs,  and  struck  her  shoulder  with  great  violence  againnt  the 
*^g*of  one  of  the  steps.  Whether  ;*he  applie<l  to  a  surgeon  or  not  at  the  time 
{***  the  accident.  Mr.  Smith  was  not  able  to  i^i^certain.  After  death  the  shoulder 
*^ked  somewhat  as  if  there  wa><  a  dislocation  of  the  humerus  into  the  axilla, 
jy*«re  being  a  marked  depression  under  the  acromion  process,  but  the  shaft  uf  the 
QUtuerui  wail  dmwn  upward  and  inward  toward  the  enracoid  proce^ns.  When 
1^  capsular  ligament  waa  opened,  the  head  of  the  bone  was  found  to  have  been 
Pj^iD  from  the  shaft  through  the  line  of  the  anatomical  neck,  and  to  have  com- 
r*'^t«ly  turned  upon  itself;  and  the  cartilaginous  surface  wa^*  actually  driven  one 
l^^h  into  the  cancellated  structure  of  the  shaf^,  so  aa  to  split  off  the  leaser 
'***^rde  with  a  portion  of  the  greater.     Only  one-half  of  the  upper  fragment 
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was  thus  impacted,  the  other  half  projecthig  bejond  the  margin  of  j 
fragment.  Between  the  cartilaginous  surface  and  the  shaft  no  it| 
occurred,*  but  there  wa^  complete  bony  union  between  the  upper  i 
firagmeotB,  beyond  the  limits  of  the  cartilage.  (Fig.  99.)  The  upp4 
of  the  superior  fragment  rested  in  part  against  the  inner  half  of  thj 
cavity  and  upnn  its  inner  margin,  and  in  part  it  rested  against  the  n^ 
acapnia  in  the  direction  of  the  coracoid  process,* 

Fni.  ino. 


Fio.  sm. 


Fracture  through  the  tiiberoeitiea 
of  the  bumerus  und  reversal  of  the 
head.    (R.  W.  Smith.) 


X>r.  Pope's  ipecimen.  \ 
Front  view.  8i4 

N^laton  saw  a  similar  spei^imou  in  the  |ioiit*eH.Hion  of  M,  Dubled,  the  ti 
of  the  upper  fragment  being:  complete;  hut  there  was  no  lateral  didplj 
and  the  union  had  been  accoraplisihed  in  a  manner  similar  to  that  whili 
after  inlracapsular,  impacted  fractures,  without  reversion.*  \ 

I  have  also  been  permitted  to  examine  a  specimen  belonging  to  ttid 
Pope,  of  St.  Louis,  Mn.,  which  seems  to  have  been  broken  not  only  thn 
line  of  the  anatomical  neck,  but  also  through  the  surgical  neck.  Both  fl 
are  united  by  bone,  the  lower  fragment  being  carried  in  the  directicj 
coracoid  proce^is,  while  the  upper  fragment  appears  to  be  rever^efl,  sq 
articular  surface  is  directed  toward  the  shaft,  and  its  broken  tinrface  al 
with  the  glenoid  cavity.     The  history  of  this  t*pecimen  is  unknown.       j 

Reverting  to  the  histories  of  the  several  cases  above  referri 
which  these  extraordinary  changes  of  position  have  taken  place,  j 


1  R.  Smith,  on.  cit,  pp.  l»3-«. 

•  N^lftt^m,  Elemonta  do  Pathol.  Chirnr.,  torn.  jsrtMn,|p.  307. 
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seem  to  admit  of  a  doubt  whether  they  were  th<i  direct  resultn  of  the  acci- 
dents which  broke  the  bones,  or  whetlier  they  ensued  indirectly,  in  eon- 
segaexice  of  a  chronic  arthritic  following  the  accident,  and  the  constant 
but  /ong-contiivued  use  of  the  arm,  and  ni oscular  contraction.  There  is 
another  theory  which,  in  ray  opinion,  is  capalde  of  explaining  most  of 
jtiieplienomena  presented  in  some  or  all  of  those  cases  in  which  union  of 
the  rr«»gments  h  claimed  to  have  taken  place,  and  which,  if  admitted, 
rendeE-«  the  supposition  of  a  fracture  unnecessary.  It  is,  that  in  conse- 
^ijueno^  of  an  injury,  perhaps,  but  not  of  n  fracture,  clironic  inflammation, 
^Bofteifci^ng  and  absorption  have  taken  place,  and  that  the  changed  position 
^q(  thc^  head  is  due  to  pressure  alone^  being  acted  upon  by  the  muscles 
I  whicU  surround  the  joint,  and  which  act  all  the  more  vigorously  because 
'      they  p«fcrtake  also  of  the  inflammation  which  has  invaded  the  bone. 

Tli»    theory,  which  had  already  more  than  «nce  sugjgeated  itself  to  me,  was 

irery  *t-Tongly  confirined  by  its  having  occupied  the  mind  also  of  Dr.  Neill,  of 

Pwlftdelphia,  and  who,  at  his  own  instance,  stated  to  me  that  he  believed  this 

WMtb^eir  true  explanation.     We  were,  at  the  time,  exutuining  Dr.  Pope's  i*peci- 

men,QA ready  alluded  to,  and  on  comparing  it  with  a  specimen  of  dislocation 

tnd  partial  absorption  of  the  head  of  the  humerus  contained  in   Dr.  NeilTs 

moseam,  the  points  of  resemblance  were  so  numerou**  and  striking  that  we  felt 

compeUed  to  doubt  whether  Dr.  Pope's  specimen,  together  with  those  seen  hy 

Smilh  and  Nelaton.  did  not  belong  to  the  same  class  with  this  of  Neiirs.    Other 

wHteti  have  reported  similar  cases. 

I  do  not  mean  to  deny  the  possibility  of  liony  union  under  these  cir- 
^^stances,  but  only  to  suggest  that  such  an  occurrence  would  seem  to 
^  Very  improbable,  and  that  it^  actual  occurrence  does  not  seem  at 
K^seot  to  be  absolutely  proved.  If  union  by  bone  is  improbable  when 
r^^  head  of  the  femur  is  broken  ivithin  the  capsule,  how  much  more 
'^probable  must  it  be  when  the  head  of  ttie  humerus  is  thus  broken ;  in 
^ich  latter  case  there  is  not  even  the  poor  supply  of  nutrition  furnished 
the  head  of  the  femur  by  the  round  ligament. 

^     ^aacAW  of  fracture  of  the  ''  cervix  humeri  within  the  capsular  ligament,** 
^•^-•mined  by  Sir  Astley  Cooper,  there  was  also  a  complete  forward  taxation  of 
^^head  ;  bat  ligamentous*  union  had  occarred  between  the  fragments,* 


S 


52.  Fractures  through  the  Tnhercles,    (Ixtrftcapsular  ;  Hon-impacted 

and  Impacted.) 


Under  this  division  we  intend  to  speak  of  all  fractures  traversing  the 

"^l^per  end  of  the  humeruSi  and  involving  the  tubercles;  or  of  all  those 

liich  occur  between  the  anatomical  neck  on  the  one  hand,  and  the  epi- 

^**ygeal  junction,  or  surgical  neck,  on  the  other  hand,  and  which  may  be 

"^Ore  or  less  oblique  as  well  as  tran?^ verse.     Fractures  of  the  greater  or 

~    er  tubercles  are,  of  course,  expected,  since  they  are  more  properly 

tgitudinal  fractures,  and  do  not  completely  traverse  the  diameter  of  the 

^©e.     Nor  do  we  intend  to  include  those  fractures  which  occnr  at  the 

epiphyseal  junction:  since,  being  beUiw  the  principal  insertion  of  those 

^Uicles  which  are  attached  to  the  tubercles,  they  present  very  peculiar 

1  8ir  A.  Cooper  on  Dislocntions,  et&i  p.  372. 
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and  diatinctivG  features,  whieli  will  demand  for  them  a  separate  clasai 
cat  ion  and  consideration. 

Causes,  Pathology,  and  Results,— ^Fractures  through  (he  tubercl 
like  fractures  through  the  anatomical  neck,  are  the  results  generally 
direct  blows  received  upon  the  shoulder.  They  are  not  usually  accoi 
panied  with  much  lateral  displacement  at  the  point  of  fracture;  a  ei 
cumstance  which  finds  a  partial  explanation  in  the  faet  that  the  line  ^ 
fracttire  is  through  the  insertiorm  of  the  muscles  converging  upon  thmz^^t 
tubercles,  and  not  entirely  above  or  below  tliem,  .^o  that  they  continue  VM^  -  w 
act  nearly  equally  upon  both  fragments  ;  but  it  is  also  sometimes  due  i  m  ^\^ 
a  measure  to  impaction:  the  head  being  forced  downward  toward  th*rC:^  ^ 
axilla,  and  upon  the  shaft,  until  it  is  made  to  ride  upon  its  inner  or  axiT  i  z^^\ 
lary  wall  like  a  cap;  the  compact  bony  tissue  of  the  shaft  penetnitin  ^::«' i^it 
the  reticular  structure  of  the  bead.  These  fractures  generally  unite  b<J  ^1 
bone;  yet  more  or  less  impairment  of  the  motions  of  tlie  limb  result  X^^.u 
from  the  inflammation  which  occurs  in  and  about  the  joint,  or  from  tlji:C^ 
irregular  deposits  of  callus  in  the  vicinity  of  the  fracture. 


§  3.  Lougitudiiial  Fractures  of  the  Head  and  Neck ;  or  Splitting  off  (» 
the  Greater  Tubercle. 


N 


Causes,  Pathology,  Symptoms,  and  Besults. — Mr.  Guthrie  seems  fl 

have  been  thefii*8t  to  call  attention  to  this  peeyliar  injury  of  the  shoulder 
In  a  lecture  delivered  in  November,  18;lo,  he  described  four  cases  whic 
had  come  under  his  observation,  and  which  lie  regarded  as  examples  i> 
separation  of  the  small  tuberosity,  accompanied  with  more  or  less  of  tld- 
head,  the  fracture  extending  along  a  portion  of  the  bicipital  groove-^  ^'^^'*** 
Robert  Smith,  however,  believes  that  It  was  the  greater  and  not  th<^^*^  ^"^ 
lesser  tuberosity  which  was  thus  detached  in  the  eases  mentioned  l*y  Mr  ^-'^Ir 
Guthrie,  since  the  external  signs  were  so  nearly  like  those  which  wer-*  "■^^^''* 
present  in  a  woman  seen  by  himself,  and  in  whom  an  autopsy  enables '^^^^  '^ 
him  to  verify  his  diagnosis.  ■ 

The  following  is  the  case  as  related   by  Mr.  Smitb  :    In  .Tuly,  1844,  I  wiu-*^^^?* 
requested  to  examine  tlie  body  of  J.  fX,  tet.  eighty  yeara»  who  had  died  of  chronic  *  ^J*^ 
pulmonury  disease.    Upon  entering  the  room,  the  appearances  of  the  left  shoal-  ^  ^ 
der-joint  at  once  attracted  my  attention,  and  strack  me  as  being  different  fronr"*^^^*" 
those  which  attend  the  moreeomtnoa  injuriei?  of  this  articulation.   The  shoulder*'^'^'^' 
had  lost,  to  a  certain  extent,  its  natural  rounded  form  ;  the  ;!€romjon  f»rocesa^- —  "^^ 
although  unusually  prominent,  did  md  project  aa  much  as  in  caae«  of  disloca" 
tion  ol  the  head  of  the  hnmerui*.     The  breadth  of  the  articulation  was  greatly 


increased,  and,  upon  prei^sing  heneath  tlie  acromion,  an  osseous  tumor  could  be 
distinctly  felt,  occupying  the  greater  part  of  the  glenoid  cavity;  it  formed  a 
prominence  which  was  perceptible  through  the  i^oit  parts;  it  moved  along  witb 
the  ahatl  of  the  hnniertus  but  was  manifestly  nf*t  the  head  of  the  bone. 

**  A  second  and  larger  tumor,  presentiDg  the  rounded  form  of  the  head  of  the 
humerus,  lay  heneath  the  hat+e  of,  and  internal  to,  the  coracoid  process,  and 
between  the  two  the  linger  could  be  Bunk  into  a  deep  aulcas,  placed  imiiiediately 
below  the  conicoid  pnK:e8s.  The  elbow  con  Id  be  brought  into  contact  with  the 
side,  and  there  was  no  appreciable  alteration  in  the  length  of  the  arm.  Upon 
removing  the  aotl  parts,  the  head  of  the  l)one  presented  itselfj  lying  partly  be- 
neath and  partly  internal  to   the   coracoid   process.     The  greater  tubero^i^i^ 


1  Robert  Smith,  p.  181,  from  X/oud.  Med.  and  Phys,  JouniftL 
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4hfr  with  a  very  small  portion  of  the  nuter  part  of  the  head  of  the  bone, 
'  r.  ,  1  '.  tely  »*eprtraterl  from  the  shaft  of  the  Immenif*.  Thif  portion  of 
'<1  the  glenoid  cavity,  the  head  of  the  hiinierQa  hwvino^  been 
x:iivTj  triwrir.]  ^ti  a*!  to  project  nt>oM  the  inner  side  of  the  corat'oid  procesii;  it 
^jL*  still,  hr»wever,  eontaioed  within  the  captitilar  lij!:amerit.  The  fracture  fcrav- 
ihe  upfier  part  of  the  bicipital  "rro4tvp,  wliii^h,  io  c<*nBei|npnce  nf  the  dis* 
•ment  which  the  head  of  thf  bone  hud  etuffcrcd,  wa**  Hitiiaie<l  exactly  below 
kimmmit  of  the  ronicoid  process.  A  new  and  ?<hallow  scK'ket  had  be^n  formed 
^xpoa  ihp  cofttal  fturrface  of  the  neck  of  the  Hcapiila,  below  the  root  of  the  coracoid 
^^rflnce^is,  ftnd  the  inner  edtre  of  the  erleaoid  cavity  correj*|>onded  to  the  posterior 
f»«rtof  the  «iilrnH  which  separated  the  head  of  the  bone  from  the  detiich**d  tube* 
ity.  The  latter  was  uniteci  to  thi?  f^hafl  only  by  ligament*  The  capi^ule  had 
lot  b«en  injured,  but  was  thickened  and  enlarged,  and  the  bone  had  been  depos- 
IQ  ita  tissue.  The  injury  had  evidently  occurred  many  years*  before  the 
of  the  patient,  but  the  history  connected  with  it  could  not  be  preciaely 

Tlie  following  I  believe  also  to  have  been  an  example  of  this  rare  accident: 
^ ,  H..  irt*  aeventy-eight.  fell  upon  the  ?<idewalk^  -striking:  upon  bis  right  &houl- 
H «r.  Eight  days  after,  Dr.  Boardman  and  myself  examined  the  limb  carefuHy. 
.%1tiiotii?h  we  placed  him  under  the  inflaence  of  chloroform,  the  diagnosi.'*  was 
v«<M  •flUiafactarily  made  out  We  inclined,  however,  to  the  opinion  that  it  was  a 
frmdtxtwe  of  the  gre-ater  tubercle.  The  antero-f>oMerior  diameter  of  the  tipper 
Ifif  the  bone  WHS  greatly  increased;  there  was  occasional  diHtincl  crepitus, 
Itiie  Hmb  was  not  shortened. 

lDlM«H|ueDUv.  the  examinations  were  repeated  many  times,  and  the  depres- 

•veen  the  fragments  becoming  more  palpable,  the  diagnosis  was  at  length 

ed. 

iir.  irfaarles,  dcmonntrator  of  anatomy*  Queen's  College,  Belfast*  has  reported 

ea*jp  n*!th  great  care.    The  man  was  thirty  yeare  old,  and  it  ia  supposed  that 

'  ite  of  the  head  of  the  hmiierua  was  Htrtick  by  the  pole  of  a  tram-car, 

.  irles  examined  the  patient  fourteen  months  after  the  receipt  of  the  in- 

iry ;  the  breadth  of  the  head  of  tiie  htimertis  was  greatly  increjised,  there  was 

IvnMid  «ititctis  in  the  situation  of  Ibe  bicipital  groove,  and  the  humerus  was 

tenetl  half  an  inch.    The  motions  of  his  arm  were  very  much  limited,  espe- 

ifi  abduction,' 

Rabert  Smith   thinks  that  when  the  displacement  is  considerable,  the 
ats  generally  unite  by  ligamcut,  rather  than  by  bone. 


li.  Fractures  thraugh  the  Surgical  Neck.     (Includmg  SeparatioEs 
at  the  ITpper  Epiphysis.) 

I  have  already  ilefined  the  '^8urt;ical  neck**  as  all  of  that  narrow  por- 
neini^  at  tho  tipper  epiphysis  and  terminating  at  the  inaertion 
't-ali!^  mnjor  and  bitisaimias  don?i.  It  aeeins  proper,  therefore, 
4tt  we  sbouM  inebide  under  this  division  both  fractures  and  separations 
wcarrin^  at  the  epiphysis,  especially  since,  owing  to  their  anatomical 
radons,  they  are  Biibject  to  the  same  displacements  as  fractures  occnr- 
I  half  an  inch  or  one  inch  lower  down :  the  capsular  muscles,  with 
> exception  of  the  teres  minor,  haviuo:  no  more  influence  over  the  lower 
ueut  when  a  separation  occurs  at  the  epiphysis,  tluin  when  a  separa- 
I  occurs  at  anv  other  point  of  the  siirjjjlcal  neck. 
Separation  at  the  Upper  Epiphysis. — A  brief  description  of  the  plan 
oi  4<n'elopment  of  tlie  humerus  will  enahle  the  reader  better  to  under- 
•UDd  the  occasional  separation  of  the  epiphysis,  both  at  the  upper  and 
fewer  cuda  of  tlie  bone. 


•  R<)ht;rt  Smith,  op.  cit.,  n    178. 

»  J.  J,  Charlea.  Britj-ih  Med   Joiirn,.  Sept.  2e,  1874. 
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The  humerus  is  originally  formed  from  seven  cartilaginous  centres,  naix 
one  for  the  shaft,  one  for  the  head,  one  for  the  greater  tuberosity,  one  for  < 
epicondyle,  and  two  for  the  lower,  articulating  end  of  the  bone.  At  birth 
shaft  is  ossified  in  nearly  its  whole  length.  Between  the  first  and  fourth  y 
ossification  commences  in  the  several  centres  composing  the  upper  end  of 
bone,  and  they  coalesce  by  the  end  of  the  fifth  year,  so  as  to  form  a  single 
physis,  which  finally  unites  with  the  shaft  at  about  the  twentieth  year.  At 
tower  end  of  the  bone,  ossification  commences  in  the  radial  portion  of  the  a 
ular  surface  at  the  end  of  two  years,  in  the  trochlear  portion  at  twelve  year 
the  internal  epicondyle  at  the  fifth  year,  and  in  the  external  epicondyle  at 
thirteenth  or  fourteenth.  At  the  sixteenth  or  seventeenth  year  all  the  ceE 
are  joined  to  each  other,  and  to  the  shaft,  except  the  inner  epicondyle,  wl 
does  not  unite  by  bone  until  about  the  eighteenth  y 
It  will  be  observed,  therefore,  that  although  ossifica 
commences  in  the  upper  epiphysis  first,  it  is  the  lat 
form  bony  union  with  the  shaft. 

The  following  cases  of  separation  at  the  upper  epi 
ysis  have  come  under  my  notice  : 

Case  1. — M.  B.,  set.  thirteen  months,  fell  sideii 
from  his  cradle,  causing  some  injury  to  his  arm  i 
the  shoulder.  Three  weeks  after  the  accident  he 
brought  to  me,  and  I  found  the  arm  hanging  beside 
body,  with  little  or  no  power  on  the  part  of  the  chil< 
move  it.  There  was  a  slight  depression  below  the  a< 
mion  process,  and  considerable  tenderness  about 
joint;  but  the  shoulder  was  not  swollen,  nor  hac 
been  at  any  time.  The  line  of  the  axis  of  the  bone 
it  hung  by  the  side,  was  directed  a  little  in  front  of 
socket.  On  moving  the  elbow  backward  and  forwi 
the  upper  end  of  the  shaft  moved  in  the  opposite  du 
tions  with  great  freedom,  and  could  be  aistinctly 
under  the  skin  and  muscles.  This  motion  was  acc< 
pan  led  with  a  slight  sound,  or  sensation — a  sensat 
not  unlike  the  grating  of  broken  bone,  but  much 
rough.  There  was  no  shortening  of  the  limb.  Wl 
the  elbow  was  carried  a  little  forward  upon  the  ch 
the  fragments  seemed  to  be  restored  to  complete  coai 
tion  ;  and  of  this  I  judged  by  the  restoration  of  the  1 
of  the  axis  of  the  shaft  to  the  centre  of  the  socket,  i 
by  the  complete  disappearance  of  the  depression  un 
^^^  the  point  of  the  acromion  process.     I  applied  suita 

"^iSI  '55!^y^  dressings  to  retain  the  arm  in  this  position ;  but  1 

\    ^  months  after  the  injury  was  received  the  fragments  1 

Humerus,  with  epiphyses  ^^^  united,  and  the  child  was  still  unable  to  lift 
^  ^  "^       arm,  although  the  forearm  and  hand  retained  their  us 
strength  and  freedom  of  motion.     The  same  crepi 
could  occasionally  be  felt  in  the  shoulder,  and  the  sa 
The  shoulder  was  at  this  time  neither  swollen  i 


!f 


1# 


(From  Gray.) 


preternatural  mobility, 
tender. 

Case  2. — S.  R..  vet.  thirteen,  fell  through  a  hatchway,  striking  on  his  she 
der.  lie  saw  a  regular  physician  within  five  hours  after  the  injury  was  receiv 
who  said  that  the  arm  was  dislocated ;  and  on  the  following  day,  under  t 
influence  of  chloroform,  he  tried  to  reduce  it.  The  doctor  thought  he  had  si 
ceeded,  and  he  then  applied  bandages  to  keep  it  in  place.  At  the  end  of  t 
weeks  I  found  the  upper  end  of  the  lower  fragment  projecting  in  front,  and  i 
united.  The  arm  was  shortened  half  an  inch.  I  have  not  seen  the  patient  sin 
and  do  not  know  the  result. 

Case  3. — J.  8.,  set.  sixteen,  fell  backward  down  a  flight  of  steps,  striking  up 
his  back  and  arm  near  the  shoulder,  May  10,  1868,  causing  a  separation  of  t 

upper  epiphysis  of  the  left  humerus.    Dr. saw  the  patient  within  half 

hour,  ana   supposing  that  he  had   suffered  a  dislocation  of  the  head  of  t 
humerus,  attempted  to  eff*ect  reduction  with  his  heel  in  the  axilla,  and  withe 
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i3lMm9c8,  On  the  following  day  I  found  him  in  Bellevue.  All  eftbrts  at 
replacement  proving  ineflectual,  splint**  were  applied,  and  on  the  15th  of"  July 
the  patient  left  the  hospitid  with  the  fnignieuiH!  united,  but  overlapped  at  the 
point  of  fracture,  the  upper  end  of  the  lower  fragment  heing  in  front  of  the 
QpDer  fragment.  The  limb  was  shortened  one  inch,  but  its  motions  were  free, 
ina  there  was  no  reason  to  suppose  that  its  utility  was  in  any  degree  impaired. 

Fru.  103. 


•nitloo  of  upper  eptpbysie  of  huineni^  tnnn  the  isUafr.    { Bryant. ) 

Case  4, — C.  H.,  let.  nineteen,  fell  from  a  third-fltory  window.  Two  very 
intelligent  and  experienced  physicians  thought  the  buy  had  received  a  fracture 
of  the  acromion  proeesiis,  accompanied  with  a  dislocation  of  the  head  of  the 
tumeTug,  and  they  attempted  to  reduce  it,  but  without  auccesa.  Three  weeks 
after  the  receipt  of  the  injury  I  saw  the  patient  in  consultation  with  his  physi- 
•^^p*.  and  found  a  separation  of  the  upper  eplphyaia  of  the  bumeruH.  The  upper 
***.  ^f  the  lower  fragment  projected  in  front  of  the  acromion  process,  appearing 
jhttlejibove  the  level  of  the  proeesH,  and  covered  only  by  the  skin.  No  union 
had  occurred  between  the  two  frngnients. 

^YA!4e  ,'). — J.  D,.  mi.  eighteen,  fell  about  eight  feet.  Of  the  three  surgeons  first 
v^,  two  thought  the  noy  had  received  a  fracture  ;  the  third  believed  it  to  be 
^i*l<X'ation,  and  having  plaeetl  the  patient  under  the  inHuence  of  ether, 
^niptd  were  made  to  reduce  it.  The  deformity  not  being  relieved,  1  was 
*^ded  to  the  consultation.  I  found  the  shoulder  a  good  deal  swollen.  The 
^Pperend  of  the  lower  fragment  could  be  felt  distinctly  in  front  of  the  acromion 
P^^Ccas,  At  first,  the  surgeons  informed  me,  the  broken  end -seemed  just  under 
^^  ikin  and  almost  ready  to  be  thrust  through,  but  the  extension  had  made  it 
'^ire  somewhat.  The  end  felt  rough  and  serrated.  While  making  extension  I 
"J«ft  able  to  detect  a  slight  crepitns  or  click.  Employing  Dugas*8  test,  I  found 
^**^ elbow  would  rciit  upon  the  front  of  the  chest;  the  diagnosis  was  complele. 
applied  one  long  splint,  and  a  sling  under  the  wrist,  but  not  under  the  elbow. 
*^e  fragments  have  united  with  very  little  deformity  J 

iM    *rtje  following  case,  mentioned  by  Robert  Smith,  is  a  characteristic  example: 

-^boy,  eight  years  of  age,  won  admitted  to  the  Richmond  Hospital.     About 

'^eelc  previous  to  his  admission   he   had    fallen   njion  the  shoulder,  and    at 

-|?*celo»l  the  power  of  using  hts  arm.     It  was  at  tirsL  sight  evident  that  there 

fci^  Dot  exist  any  luxation  of  the  head  of  the  humerus,  and  it  was  etjtially 

^^ious  that  the  case  was  not  an  example  of  any  of  the  ordinary  fraciures  to 

"^^^ich  the  neck  of  the  bone  ia  liable.     There  was  no  diminution  of  the  natural 

t**^iuidity  of  the  shoulder,  nor  any  unusual  prominence  of  the  acromion  process; 

_*^^  bend  of  the  bone  could  be  distinctly  felt  in    the  glenoid  cavity,  and  it 

l^5.*^i*^ined  motionless  when  the  arm  was  rotated  ;  there  was  very  little  separation 

l_  ^  the  elbow  from  the  side,  but  it  was  directed  slightly  backward.     About  three- 

^^J^*rters  of  an  inch  heh>w  the  coracoid  procenn  there  existed  a  remarkable  and 

,  **nipt  projection,  manifestly  fr>rmed  by  the  upper  extremity  of  the  shaft 


^^merus,  e%^ery  motion  imparted  to  which  it  followed.    Its  superior 
1  Medical  Record,  May  1, 1374. 


of  ^H 

J 
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which  could  be  di«tinctiy  felt,  was  slightly  convex,  and  ita  margin  had  iiothi 
of  the  sharpness  which  the  edge  nf  a  recently  broken  bone  preseuta  io  ordins 
fractures.     When  ihii*  projecting  portion  of  the  hnne  was  pushed  outward^  so 
to  bring  it  in  contact  with  the  under  surface  of  the  head  of  the  humerus  (p_ 
viously  fixed  h»  far  as  it  waa  po?3tiible  to  do  so),  a  crepitus  was  produced  by  rotatiii 
the  i<haft  of  the  bone*     It  did  not,  however,  rej^emble  the  ordinary  crepitus 
fracture,  but  it  won  hi  he   extremely  difficulty  by  any  description,  t*'i  conve]^ 
clear  idea  of  Avhat  the  difference  consisted  in.     From  ti  careful  conaideration 
llhe  sym[»tom«  and  appearances  above  mentioiied  (taking  int^  account  al«o  t- 
age  of  the  patient),  the  diagnoBis*  was  formed,  that  the  injury  consisted  io- 
separation  of  the  superior  epiphysis  of  the  humeru?*  from  the  shaf^  of  the  boc 
Various  mechanical  contrivaneeA  were  employed  in  thii*  case,  but  all  oroT« 
ineffectiial  in  maintaining  the  fragments  in  their  proper  relative  poaition.  '* 


Fiu,  104. 


yii 


^^ 


Ippoamnce  altar  Mparutiou  uf  the  ajj^wr  epiphysi*  of  Iho  humi^ru^,     yU.  W,  Smith.) 

^According  to  Malgaigne,'  Bertrandi  found  this  condition  in  a  child  born  dead, 
and  Durocher  reported  a  ea-se^  in  which  it  was  produced  at  birth  by  a  midwife^ 
who  had  hooked  her  finger  into  the  armpit  to  expe^iite  the  delivery* 

Prof.  E.  M.  Moore,  of  Rochester,  observea  that  the  displacement  is  not  uaiially 
complete;  but  that  the  upper  end  of  the  lower  fragment  is  carried  inward  to  the 
distance  of  about  one- fourth  of  its  diauieter,  when  it  is  arrested,  by  a  convexity 
of  the  lower  fragment  becoming  lodged  in  a  natural  concavity  in  the  upper  frag- 
ment, The  upper  fragment  imw  becomes  tilted  hy  the  action  of  the  muscles,  ita 
internal  margin  ascending  in  the  glenoid  cavity^  and  its  outer  margin  descending 
until  it  is  arre^sted  by  the  capsule.  If,  under  these  circumstancei*,  the  arm  bi 
carried  l\)rvvard  and  u|»ward  to  the  perpendicnlar  line,  the  upper  fragment  or 
epiphysis  will  remain  fixed,  being  held  fast  by  the  capsule  inserted  into  the 
our^r  and  posterior  margin  of  the  head,  while  the  lower  fragment  or  diaphjais, 

»  Robert  Smithy  op.  cit.,  p,  201. 

•  Bertrandi,  Duro^her,  Malgaigne.  op.  dt,,  t.  i,  p,  60. 
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by  the  natural  action  r>f  the  muscles^  will  move  outward  and  resume  its 

n^'ual  f»o»itinn.     The  oorrectiieiis  of  tliis  opiDiori  be  has  veritied  by  baving  in 

manner  effected  the  reduction  with  ^reat  ease,  in  three  casea  which  have 

meaoder  his  observation.     The  patients  were  re^spectivelyisix,  fourteen,  and 

Xteen  yeai^of  age.     In  the  tir^t  case  the  reduction  was  etTected  oo  the  four- 


Fic  10^. 


Frr..  Ui\. 


^Iiftreplplijriiflof  humeruA.    (From  Moore.)  Eptplivdenl  sepArfttion.    (Froiu  Moore,) 

l«nlb  diiy;  in  the  second  ease,  on  the  second  day  ;  and  in  the  third,  on  the 

**tenteenth  day.     In  both  of  the  latter,  ineffectual  attempLs  bad  been  already 

aide  to  itKi nee  what  was  supposed  to  be  a  dii* location.     In  order  to  maintain 

tilt  rfduction,   it  was   only   found   necessary   to 

hHii^the  arm  down  while  in  a  8tate  of  moderate  Fig,  1«7. 

cOitwioii,  and  to  aeeure  it  liei*ide  the  body  with 

^^tmhtl^ne  extension  nplint,     Any  of  the  fornif^i 

,fr.*.;r,.3  applicable  to  a  fracturt*  of  the  snrgi- 

»uld  probably  prove  equally  efheierit, 

^  -trvatiouH    made  by    Profcisi^or   Moore 

•war  ui  me  exeeedlngly  valuable;  yet  I  do  not 

tiink  it  always  happens  that  the  Heparatioo  m 

if'lete,  nor  does  Profe.-wor  Moore  Bay  that  it 

u  that  wa"*  the   citndition   in  all  the  eai^es 

Hcii  by  him.     ProfeRsor   Fooley,  of  Coiiimbuft, 

0\tin,  reporta  ft  ease  occurring  in   a  boy  twelve 

vmn  nid,  whirh   he  was   unable  to  reduce    by 

aonre'i  method*    Dr.  Richmond  reports  another 

ttiaipivs  in    ft   youth    nineteen    years  old   sue- 

OHpfblly  redaced  by  this  method.    In  three  case* 

fipoit«d  by  myself,  the  upper  end  of  the  lower 

Ugi&ent  was  above   the    level  of  the  coracoid 

pinetm.  and  seemed  to  be  directly  beneath  the 

ikHl.    The*e  were  probably  examples  of  com- 

^itU  tef>ftrfttion;  three  presented  the  r^yrnptoms 

wCfibcd  fts  characteristic  of  the  partial  Hepara- 

tiot  lo  PrnfeBSor  Moore's  paper;  the  projection 

*^  lev  mafkedt  and  on  a  level  with  the  eora- 

»*Mi  process,  or  a  little  below  it     In  all  my  eases  except  the  first,  the  upper 

tt4or  the  lower  frajrment  could  be  felt,  not  sharp  or  pointed,  as  in  moat  exam- 

pttt  of  fracture  of  the  surgical  neck,  but  somewhat  irregularly  tranaverae,  and 


\\ 


Fracture  <»f  ihe  !<mrgic»l  neck  of 
tbo  humerus,    (From  Gray.) 
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when  covered  with  the  slcin  and  muflcle,  might  be  easily  mistaken,  l)j  the  j 
perienced,  for  the  head  of  the  bone. 

True  Fracture  of  tlie  Surgical  Neck. — The  various  features  of 
fracture  may  best  be  illustrated  by  the  following  cases. 


eu3 


Case  1.  Simpie  fradure  ;  uuwn,  with  fJhjilacement  and  d^iformify. — W,,  ffit* ' 
fell  fourteen  feet,  striking  on  the  front  and  outside  of  the  left  should  en  He  wai 
brought  to  me  on  the  fourth  day  after  the  accident.  The  upper  part  of  the  arm 
was  then  very  much  swollen ;  waa  dressed  as  for  a  fracture  of  the  middle  of 
lower  third  of  the  humerus  ;  shortened  one  inch  ;  elbow  inclined  backward,  aud 
there  was  a  remarkable  projection  in  front  of  the  joint,  feeling  like  the  head  of 
the  hone;  the  hand  and  arm  powerless;  suspected  a  dislocation  of  the  head  of 
the  humerus  forward  ;  having  administered  chloroform,  attempted  its  reduction 
with  heel  in  the  axilla;  while  making  extension,  felt  a  sudden  sensation  like  the 
sliiiping  of  the  bone  into  the  socket,  but  on  examination  found  the  projetnoiL 
continued  as  before  ;  repeated  the  eftort,  with  precisely  the  same  result.  Fif^ 
days  after  the  accident,  it  was  examined  ;  still  believed  it  was  a  dislocation,  antl, 
having  administered  chloroform,  again  attempted  its  reduction;  the  same  alip' 
ping  sensation  was  produced  as  before,  and  the  deformity  was  repeatedly  raadet* 
disappear;  but,  on  suspending  the  extension,  it  as  often  reappeared.  The  eh*r« 
acter  of  the  accident  was  now  made  apparent;   proceeded  at  once  to  apply  i 

Ctta-percha  splint,  extending,  on  the  outside,  from  the  Utp  of  the  ahoulaer  ti 
low  the  elbow,  with  an  arm  and  body  roller  secured  with  flour  paste;  twelv] 
days  after  the  accident,  fragments  were  displaced  the  same  as  when  I  tiret  »al 
it,  and  the  same  as  when  no  apparatus  was  applied ;  examined  it  again  carefuHj 
and  ftttenipled  to  make  the  tragmerits  remain  in  place,  but  was  unablo  to  do  a^ 
except  while  holding  them  and  making  extension.  Twenty-first  day  remove* 
all  the  dressings;  motion  between  the  fragments  had  ceased*  but  the  projecti*"*^ 
and  shortening  remained  as  before;  now,  also,  the  irregular  projections  of  tb 
fractured  bones  were  more  distinctly  felt.  The  dressings  were  never  reappli^^ 
Three  mooths  later  no  chaoge  had  occurred.  He  could  carry  the  elbow  forwaij 
freely,  as  well  as  backward,  the  mutiotis  of  the  i*honIder-joint  being  unimfmir*?* 

Case  2.  Sim/tie /ractun\  with  diftfthuymenf  :  rfHuttiutf  in  dfformitij  and  non-unif** 
— L.  B.,  of  I^ockport,  jet.  43,  was  thrown  from  his  horse,  striking  upon  his  ri^h 
elbow.  Three  surgeons,  who  examined  the  arm,  called  it  a  dislocation,  Twt?!^ 
weeks  after  the  accident,  Mr.  B.  called  upon  me.  The  right  arm  was  ah<»rtene* 
one  inch  ;  the  elbow  hung  olf  slightly  from  the  body;  the  upper  end  of  the  lo«^^ 
fragment  was  distinctly  felt  in  front  of  the  shoulder  joint,  under  the  claTt«?^j 
feeling  very  much  like  the  head  of  the  bone.  The  fragments  were  not  uniS^ 
but  they  could  be  seized  easily,  and  made  to  move  separately  and  freely, 
years  after,  I  found  the  bone  si  ill  ununited. 

Case  3.  iSim/de  frarfure^  probat/i/  fmfmcifd :  remtUlnfj  in  deformiff/» — ^- ^ 
A.f  set.  15,  fell  backward,  striking  upon  his  back  and  Icil  shoulder.  Dr.  * 
saw  the  case  immediately,  and,  regarding  it  as  a  dislocation,  aitenipted  " 
reduction.  He  subsequently  repeated  the  attempt,  I  saw  the  patient  with  I^' 
L,  on  the  tenth  day.  The  aroi  was  shortened  one  inch  and  a  half.  The  frJiU 
meiit,s  were  displaced  forwanl.  pr<>jecting  in  front  of  atid  a  little  bel<»w  thejoiU" 
it  might  easily  be  mi.'^tjiken  for  the  head  of  the  hone;  but  tiie  difficulty  o(  dii^l 
nosis  had  been  very  much  lessened  by  the  subsidence  of  the  swelling.  Th^'J 
waM  no  motion  between  the  fragiTients;  nor  could  the  detbnnity,  by  any  manip^ 
lation  or  extension,  be  made  to  disappear.  It  was  [irohably  impacted'.  Nea*"! 
ten  months  after  the  accident,  I  fr^nnd  the  fragmentH  remaining  as  when  I  6*^ 
examined  the  liaib,  and  llie  arm  shortened  one  inch  and  a  half.  The  elb^^ 
hon^  a  very  little  back  frf>ni  the  line  of  the  body.  The  upper  end  of  the  |n**'^ 
fragment  was  lifted  to  within  one  inch  of  the  head  of  the  humeruH;  the  npf^ 
fragoH'nt  having  its  heail  in  the  socket,  with  its  lower  end  downward  and  forwii 
The  arm  was,  however,  in  every  resptect  as  useful  as  before  it  was  broken  ~ 
was  equally  strong,  and  he  could  raise  his  arm  as  high  and  move  it  in 
direction  as  freely  as  he  could  the  other. 
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Causes.  —  Epipliysea 
perioil  of  ynutlj  uiid 
occur  most  often  in  adult  life. 


separations   belong  almost  exclusively  to  the 

the  surgical  neck 


dHldlioodj  but  true  fractures  at 


With  the  exceptioti  of  one  girl  and  two  lads,  aged,  res])ecth'cl>%  eleven,  twelve, 

B(i  fifteen  years,  all  of  the  examples  uf  ihia  httter  accident  recorded  by  me 

toortv-frrur)  occurred  in  adults;  yet  Sir  A,  Cooper  declares  these  fracturei^  to  be 

00ft  oommon  in  infancy,  while  Malgai^e  has  never  neen  a  case  in  a  person 

"under  fi  rty- three  years, 

Bot  In  epiphyseal  separations  and  fractures  at  this  point  are  occasioned, 
in  mot^^  cases,  by  direct  blows  or  falb  upon  the  shoulder. 


Of  tVi  irty-one  ejEampIes  in  which  I  find  the  cause  recorded,  twenty-two  were 
from  di^^ect  blows,  eight  from  indirect  blows,  and  one  from  muscular  action,  as 
\t\  lhTc> ^ving  ft  bull.    Of  the  eight  resulting  from  indirect  blows,  one  was  irom  a 

(all  upc*n  the  hand,  seen  by  Desault,  and  seven  were  from  lulls  upon  the  elbow, 

oftihi^fa  two  were  seen  by  Desault,  and  five  by  my«elf. 

Patliology. — I  have  found  the  fragments  sensibly  displaced  in  twelve 
cx^ea  out  of  seventeen  ;  a  proportion  much  greater  than  hiis  been  ob- 
^icned  by  ilalgaigne,  who  has  only  seen  a  displacement  twice  in  more 
ilian  tireniy  cases.  It  is  certain,  however,  that  complete  or  sensible 
<ivsp\acement  is  less  common  in  this  fracture  tban  in  most  other  fractures, 
tb  broken  ends  being  retained  in  place,  probably,  by  the  long  tendon  of 
"?^  biceps  and  the  long  head  of  the  triceps.  As  to  the  direction  of  the 
oJ^placement,  I  have  generally  found  the  upper  end  of  the  lower  frng- 
^^fii  fimwn  forward  and  upward  toward  the  coracoid  process ;  in  one  ot 
*^'cb  examples  the  upper  tragment  plainly  followed  the  .^ame  direction. 

^*r  Astley  Cooper  declares  that  with  infants  this  direction  is  constant,  and  in 
^^*eum  specimens  I  have  seen  but  one  execptioiu  In  the  specimens  (>f  fracture 
^^f-ht  Burgic4il  neck,  with  alao  diBplaceoienl  of  the  head,  belorrging  to  l>r.  Pope, 
j^'^  direction  of  the  tYagmenti<  is  plainly  seen,  aw  also  in  one  of  the  specimens 
J^'^tJjrihg  to  Dr.  NeilL  of  the  Pennsylvania  iledical  College,  where  llie  lower 
''^^giheot  almoiit  reaches  the  coracoid  process,  and  in  u  s|iecimen  contained  in 
^^^^t  the  cabinets  of  the  University  of  Pennsylvania,  where  the  upper  end  of 
^**e  lower  fragment  has  becntne  united  by  hojie  to  the  coracoid  process.  Tlie 
**nlY exception  which  I  havf  met  with  i«  in  the  possession  of  Dr.  Seill.  In  this 
^■Xainple  the  twf*  ends  ttre  tilted  toward  the  iixilla*  I  am  compelled,  therefore, 
p^  doubt  the  accuracy  of  Malgaigne^s  observations,  who  thinks  he  has  seen  the 
^^er  fragment  most  often  drawn  toward  the  axilla,  as  well  a«  the  observatioiiH 
[  '  th«ise  who  think  that  the  upper  fragment  in  generally  dtM placed  outward  ;  yel, 
^•"^  doubt,  they  do  sometimes  asaume  this  position.  Desault  has  seen  them 
^th  thrown  backward,  while  Dupuytren,  I*aletta,  and  others  have  seen  theni 
lulled  outward;  and  1  have  in  my  collection  the  copy  of  a  specimen  in  which 
*th  fragments  are  drawn  outward,  but  the  lower  fragment  is  to  the  inner  aid© 
*    the  upper. 

When  the  fracture  occurs  at  or  near  the  epiphysis,  it  is  sometimes 
^companied  with  impaction,  of  the  same  character  as  we  have  already 
Bcribed  when  speaking  of  fractures  through  the  tubercles. 

l^"l  *  rt  Smith  has  given,  in  his  treatir^e,  an  engraving  intended  to  illustrate 

ve  jKfsition  ot  the  fragments  ]n  extracapsular  impacted  fractures,  and 

.   i}(  reparation  very  nearly  corresponds  to  the  line  of  junction  of  the 

hysis  with  the  shaft.     But  in  a  majority  of  cases  no  impaction  occuri*.     Pr. 

of  6t.  Louis,  Moj^^two  specimens  of  this  kind,  in  which  no^ 
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union  has  taken  place,  nor  is  there  any  evidence  that  impaction  had  ever  oc^- 
curred.     In  one  case  the  line  of  fracture  commences  at  the  junction  of  the  hesk.^ 
with  the  shaft,  and  extends  thence  irregularly  across  to  a  point  half  an  inab 
below  the  greater  tuberosity.     In  the  second  specimen  the  fracture  commenced 
at  the  same  point,  and  terminates  three-quarters  of  an  inch  below  the  greatej" 
tuberosity.    In  relation  to  these  bones,  Dr.  Pope  remarks :  "  These  are  not  cases 
of  detachment  of  the  epiphyses,  as  the  bones  are  evidently  those  of  adults,  and 
there  is,  at  their  lower  extremities  above  the  condyles,  no  trace  of  an  epiphyseal 
line." 

Prognosis.  —  Sixteen  of  the  eases  of  fracture  of  the  surgical  neck 
recorded  by  me  are  known  to  have  resulted  in  perfect  limbs ;  that  is  to 
say,  there  is  no  displacement,  overlapping,  or  shortening,  and  the  patients 
have  recovered  the  free  use  of  the  limbs.  These  were  all,  probably, 
examples  in  which  no  displacement  ever  occurred.  Of  the  remainder, 
all,  so  far  as  I  have  been  able  to  determine,  have  united  with  some  dis- 
placement ;  but  in  nearly  all  the  functions  of  the  limb  have  been  fully  or 
almost  fully  restored.  The  only  exception  I  can  recall  is  the  single  one 
in  which  no  bony  union  ever  took  place. 

[Fracture,  with  Dislocation  of  the  Head.— This  rare  complication  is  con- 
sidered in  connection  with  dislocations  of  the  humerus.] 

Differential  Diagnosis  of  Accidents  about  the  Shoulder-joint. — The 

difficulty  of  diagnosis  in  the  case  of  accidents  about  the  shoulder-joint 
has  been  constantly  recognized  by  surgeons  —  difficulties  which  have 
sometimes  rendered  diagnosis  impossible.  A  dislocation  at  the  shoulder- 
joint  is  the  type  with  which  the  other  accidents  may  be  compared. 

a.  Signs  of  a  Dislocation.  ( Cause,  generally  a  fall  upon  the  elbow  or  hsnd, 
yet  not  very  unfrequently  a  direct  blow.) 

1.  Preternatural  immobility. 

2.  Absence  of  crepitus. 

3.  When  the  bone  is  brought  to  its  place,  it  will  usually  remain  without  tb« 
employment  of  force. 

These  three  are  common  signs,  which  apply  to  any  other  joint  as  well  as  ^ 
the  shoulder. 

4.  Inability  to  place  the  hand  upon  the  opposite  shoulder,  or  have  it  plao^ 
there  by  an  assistant,  while  at  the  same  time  the  elbow  touches  the  breast.  Tf^^ 
is  a  sign  common  to  all  of  the  dislocations  of  the  shoulder.* 

The  following  are  special  signs,  or  such  as  belong  only  to  particular  dialo^^' 
tions  of  the  shoulder  : 

5.  Depression  under  the  acromion  process;  always  greatest  underneath  €^^ 
outer  extremity,  but  more  or  less  in  front  or  behind,  according  as  the  dislocati^^^ 
may  be  into  the  axilla,  forward  or  backward.  , 

6.  Round,  smooth  head  of  the  bone  sometimes  felt  in  its  new  situation,  a^^ 
very  plainly  removed  from  its  socket;  moving  with  the  shaft.     Absence  of  U^^^ 
head  of  the  bone  from  the  socket. 

7.  Elbow  carried  outward,  and  in  certain  cases  forward  or  backward,  and  tm-  '^ 
easily  pressed  to  the  side  of  the  body.  _^^ 

8.  Arm  lengthened  in  the  subcoracoid  and  subglenoid  dislocations;  and  on 
shortened  in  the  subclavicular  and  subspinous.     Occasionally,  in  old  cases, 
head  of  the  humerus,  leaving  the  subglenoid  position,  becomes  subscapulfl 
being  placed  upon  the  centre  of  the  scapula,  and  the  arm  is  shortened. 

*  Report  on  a  Xew  Principle  of  DiaTjuo^js  in  Dislocations  of  the  Shoulder-joint,  by  L.  - 
Duc^aa.  Prof,  of  Surgery  in  the  Medical  College  of  Georgia.  Trans.  Amer.  Med.  Assoc.,  vc 
X.  p.  175. 
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b.  Signs  of  a  FractEre  of  the  Neqjt  of  the  Scapula.  {C^tn^e,  generally  a 
direct  blow;  exceediiigly  rare.) 

1.  Preternatural  mobility. 

2.  Crepitus  generally  detected  by  placing  the  finger  on  the  coracrdd  process^ 
iod  the  opposite  hand  upon  the  back  of  the  «eapula,  while  the  head  of  the 
humerusi  ia  pushed  outward  and  roUited, 

3.  When  reduced,  it  will  not  remain  in  pbice. 

4.  The  hand  may  generally,  but  with  difliculty,  be  placed  upon  the  oppoaile 
aioulder,  with  the  elhow  resting  upon  the  front  ijf  the  client. 

5.  Depression  under  the  acromion  process,  but  not  so  marked  aa  in  dislo- 
ettioD. 

t>.  Head  of  the  bone  may  he  felt  in  the  axilla,  but  lews  distinctly  than  in  dis- 
location. Never  much  forward  or  backward.  Head  of  the  hone  moves  with  the 
ihaiY,  Head  of  the  bone  not  to  be  felt  under  the  acromion  process,  although  it 
hia  oot  left  its  socket, 

7-  Elbow  carried  a  little  outward,  but  not  ao  much  a«  in  dislocation.  Easily 
brought  against  the  ^ide  of  the  body, 

8-  Arm  lengthened. 

9-  The  coracoid  i>rocesd  carried  a  little  toward  the  sternum,  and  downward. 
lO.    Preasing  upon  the  coracoid  process,  it  ia  found  to  be  movable,  and  it  m 

a1*>  obserTed  that  it  obeys  the  motions  of  the  arm. 

''  Sig^B  of  a  Fracture  of  the  Lower  or  Anterior  Lip  of  the  Olenoid 
Cirity.     Not  yet  fully  deternHncd. 

'^-  Signs  of  Fracture  of  the  AEatomical  If eck  of  the  Humerii&.  Intra- 
MpBolar.      {Oj}ti*€,  a  direct   blow;    generally  opening   to  the  joint,  but   not 

L     31obility  not  increased,  nor  diminiahed, 

i  Crepitus,  generally  discovered  by  pressing  up  the  head  of  the  bone  into 
itBftot-ket  and  rotating;  or,  when  the  tuhercles  are  also  broken,  by  graaping  the 
tabei-cle«  and  rotating  tiie  arm. 

S.     Fragments  not  generally  displaced, 

i  The  hand  can  be  placed  easily  upon  the  oin^msite  shoulder,  wuth  the  elbow 
igtiEiat  the  fropt  of  the  chest. 

5.    Very  alight,  if  any,  depression  under  the  acromion  process. 

^-  Sead  of  the  bone  generally  in  ita  docket,  but  not  felt  so  distinctly  as  before 
tbeTrmclure. 

7.  JElbow  falls  easily  against  the  side  of  the  body,  or  is  easily  placed  there. 

8.  Arm  not  lenffthened»  nor  appreciably  shortened,  unless  the  head  be  drivefi 
NoiUch  into  thehody  as  to  separate  the  tubercles. 

^*   In  this   latter  case  there   arc   preaent  also  the  signs  of  fracture  of  the 

'-  Signs  of  Fracture  of  the  Humerus  through  the  Tubercles.  Extra- 
capatilajr.    (Ontft^  direct  blows.) 

The  !ii]ta)s  which  characterize  this  accident  are  more  obscure  than  in  either  of 
^tie  other  shoulder  accidents.    They  are  mostly  negative,  and  will  not  generally 
^«deterttiiried  positively  except  in  the  autopsy. 
1'   Generally,  there  is  neither  marked  mobility  nor  immobility,  except  what 
ftaobility  may  be  due  to  a  contraction  of  the  muscles, 

^^'  Crepitus,  discovered,  but  not  so  easily  as  in  intracapsular  fractures,  by 
^  ting  the  arm  while  the  tubercles  are  grasped  firmly. 
«  '^'  If  displacement  exists,  the  fragments  are  not  afwaya  easily  kept  in  place 
***en  once  reduced. 

I    ,t^   The  band  can  be  placed  upon  the  opposite  shoulder,  with  the  elbow  against 
■V^  front  of  the  chest. 

^w  A*  ^*^  depression  under  the  acromion  process, 

^^^-  He^d  of  the  bone  in  it«  socket,  and  moving  with  the  shaft,  when,  as  ia 
^*lly  the  case,  it  is  impacted. 

IL   '  •  £lbow  hangii  a^^ainst  the  side  of  the  body. 
I  J-  Arm  shortened  when  imijacted,  but  not  much. 
^^  Signs  of  a  Longitudinal  Fracture  of  the  Head  and  Neck,  or  Splitting 
Mk     ^^  the  Greater  Tubercle.     (Onu^f,  direct   hlow  norm   the  fnmt  of  the 
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1.  Mobility  of  the  limb  natural. 

2.  Crepitus ;  elicited  especially  by  graSk)ing  the  tubercles  and  rotating  thearn 
or  by  carrying  it  up  and  back,  and  then  rotating. 

3.  When  reduced,  the  fragments  will  not  remain  in  place. 

4.  The  hand  can  be  placed  upon  the  opposite  shoulder,  while  the  elbow  resi 
against  the  front  of  the  chest. 

5.  Some  depression  under  the  acromion  process. 

6.  A  smooth  bony  projection  directly  underneath  the  coracoid  process,  or  ch 
upon  its  inner  or  outer  side,  moving  with  the  shaft.  The  head  of  the  bone  cars- 
not  be  felt  in  the  socket,  yet  the  space  under  the  acromion  is  not  entirely  unocr- 
cupied. 

7.  Generally,  but  not  always,  the  elbow  hangs  against  the  side.  Sometimes  it 
inclines  a  little  backward.    It  can  always  be  easily  brought  to  the  side. 

8.  Arm  generally  neither  lengthened  nor  shortened. 

9.  A  remarkable  increase  in  the  antero-posterior  diameter  of  the  upper  end  of 
the  bone. 

iO.  A  deep  vertical  sulcus  between  the  tubercles,  corresponding  with  the  upper 
part  of  the  bicipital  groove. 

g.  Signs  of  a  Fracture  through  the  Surgical  Neck.  (Oawe,  genenlly 
direct  blows,  but  in  old  persons  frequently  a  faff  upon  the  elbow.) 

1.  Preternatural  mobility  often,  out  not  constantly,  present. 

2.  Crepitus,  produced  easily  when  there  is  no  impaction,  or  when  the  displace- 
ment  is  not  complete,  but  with  difficulty  when  impaction  exists  or  the  displioe- 
ment  is  complete. 

3.  When  once  the  fragments  have  been  displaced,  it  is  exceedingly  diffical* 
ever  afterward  to  maintain  them  in  place. 

4.  The  hand  can  be  easily  placed  upon  the  opposite  shoulder,  while  the  elboW 
rests  against  the  front  of  the  chest. 

5.  A  slight  depression  below  the  acromion,  not  immediately  underneath  i^ 
extremity,  but  an  inch  or  more  below. 

6.  Head  of  the  bone  in  the  socket,  and  moving  with  the  shaft  when  imp»cte€l» 
but  not  moving  with  the  shaft  when  not  impacted.  The  upper  end  of  the  lower 
fragment  being  often  felt  distinctly  pressing  upward  toward  tne  coracoid  proce»^ 
its  broken  extremity  being  easily  distinguished  by  its  irregularity  from  tnehe*<* 
of  the  bone. 

7.  Elbow  hanging  against  the  side  when  the  fragments  are  not  displaced,  but 
away  from  the  side  when  displacement  exists. 

8.*  Length  of  arm  unchanged  unless  the  fragments  are  impacted  or  overlapped  : 
or  both  fragments  are  much  tilted  inward.  If  the  fragments  are  completely  dis- 
placed, the  arm  is  shortened. 

A.  Signs  of  a  Separation  of  the  Epiphysis.    {Cause,  direct  blows.) 

1.  Preternatural  mobility, 

2.  Feeble  crepitus ;  less  rough  than  the  crepitus  produced  when  broken  booe« 
are  rubbed  against  each  other. 

3.  Fragments  replaced  are  not  easily  maintained  in  place,  unless  the  redac- 
tion has  been  effected  by  Moore's  method. 

4.  Same  as  in  preceding  variety  of  fracture. 

5.  The  depression  is  not  immediately  under  the  acromion,  vet  higher  thaD^^^ 
most  fractures  of  the  surgical  neck,  perhaps  one  inch  below  the  acronii^ 
process.  ^^ 

6.  Head  of  the  bone  in  its  socket,  and  not  moving  with  the  shaft.    l^pVy, 
end  of  lower  fragment  projecting  in  front,  when  displacement  exists,  and  ^'^  ^ 
ing  less  sharp   and  angular  than   in  case  of  a  broken   bone ;  indeed,  be»^^ 
slightly  convex  and  rather  smooth,  it  may  easily  be  mistaken  for  the  hea<i^ 
the  bone. 

7.  Same  as  preceding  variety.  ^ 

8.  Length  of  arm  not  changed  unless  the  fragments  are  overlapped,  or  b^^^^ 
fragments  are  tilted  upon  each  other.     When  the  fragments  are  overlapped,  <^ 
arm  is  shortened.  _i 

9.  This  accident  is  peculiar  to   the  young.     It  can  seldom  occur  after  ^^^ 
twentieth  year. 
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Trtatment, — I  have  already  spoken  of  the  treatment  of  fractures  of 
tht  tuck  of  the  scaj^^iula^  and  my  remarks  will  i)uw  be  eoiifined  to  fractures 
of  llif  upper  end  of  the  humerus. 

Treatment  of  Intracapsular  Fractures  of  the  Neck. — As  has  been 
mied,  these  are  genenilly  coto|H:>tiiKl  fractures^  and,  from  the  extent 
<if  the  injury,  often  demand  re^section,  or  amputation  of  the  entire  arm. 
Itm  effort  is  made  to  save  the  arm,  splints  will  not  be  applied,  and  the 
trettmcnt  will  have  little  or  no  reference  to  the  existence  of  a  fracture  ; 
It  will  be  directed  only  to  the  reduction  or  prevention  of  tlie  inflamma- 

Ilion,  etc.     Simple  fracture  of  the  anjitomieal  ncek,  if  not  entirely  within 
the  cip^ulc,  without  any  exteruiil  wound  communicating  witb   the  joint. 
tod  accompanied^,  as  it  is  sotiietimes,  with  impaction^  may  unite,  or  the 
upper  friigment  may  become  incjiwed  in  the  lower.     It  is  not  proper  in 
*ijfi  cji^*a  to  employ  great  violence  for  the  purpose  of  detecting  crepitus, 
It^  the  firagments  should  become  displaced  ;  and   if  the  arm  should  be 
fwuml  to  he  a  little  shortened,  it  must  not  he   extended,  with  a  view  to 
overcoming  the  shortenings  since  upon  the  impaction  probably  depend, 
ia  ft  great  measure,  the  chances  of  union.     The  elbow  and  forearm  may 
be  suspended  in  a  sling,  while  the  arm  is  gently  supported  against  the 
K  fide,  merely  to  insure  (|iiietude.      No  splints  are  necessary  or  useful* 
B     Treatment  of  Fractures  through  the  Tubercles  (Extracapsular) ;  Noe- 
'      impacted  and  Impacted. — hi    these    cases,   also,  the    fragments  being 
'      JH-ldom  displaces  I,  very  little,  if  any,  mechanical  treatnicnt  is  demanded. 
Ha  sling  is  all  that  is  usually  required,     If»  however,  on  account  of  dia- 
^■di^inent  of  the  fragment,  a  splint  is   thought  necessary,  it  must  be 
^^H|lie<l  in  the  manner  hereafter  to  be  directed  in  cases  of  fractures  of  the 
Hfgical  neck.      If  impaction,  witfi  shortening,  exists,  the  same  remarks 
are  applicable  here  as  in  intracapsular  impacted  fractures,  namely,  that 
we  ought  not  to  rotate  the  linjb  much,  nor  violently,  in  order  to  discover 
crepitus,  nor  make  extension  with  the  view  of  overcoming  the  shorten- 
liag,  since  the  fragments  unite  more  promptly  and  certainly  when  the 
cti«)n  remains,  and  its  continuance  in  no  way  damages  the  usefulness 
ke  limb. 
Treatment  of  Longitudinal  Fracture  of  the  Head  and  Keck,  or  of  a 
Septration  of  the  Greater  Tubercle. — In  the  only  instance  which  I  have 
rwrognized  as  a  firacture  of  the  greater  tubercle,  and  already  referred  to, 
tbt  displacement  was  moderate,  and  could  not  be  overcome  either  by 
dM&ge  of  position  or  by  pressure  with  extension.     The  patient  was, 
Aerefore,  merely  laid  upon  his  back  in  bed.     No  dressings  of  any  kind 
vcpe  employed «  and  the  fnigments  seemed  to  unite  promptly,  and  with 
tio  increase  in  the  displacement.     If  the  displacement  is  originally  more 
considerable,  attempts  ought  to  be  made  to  reduce  the  fragments,  by 
€Xf6llsion  and  abduction  of  the  arm,  with  direct  pressure ;  yet  ihey  will 
not  generally  prove  completely  successful,  nor  will  it  he  found  easy  to 
Main  them  when  re*luced. 

Treatment  of  Fractures  of  the  Surgical  Neck,  including  Separations 

the  Epiphysis, — ^We  have  already  cousiclered  the  value  of  Moore's 

ihoi]  of  reduction  in  cases  of  incomplete  epiphyseal  separations  of  the 

•per  end  of  the  humerus ;  but  the  reducti<»n  li a ving  been  accomplished, 

no  reason  to  suppose  that  the  indications  of  treatment  can  essen- 
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tially  vary  in  separations  at  the  epiphysis  from  those  in  true  fractures 
through  any  part  of  the  surgical  neck,  since  the  relative  action  of  the 
muscles  remains  the  same,  and  the  direction  of  the  displacement  is  gen- 
erally the  same.     My  remarks,  therefore,  upon  this  point  may  be  con- 
sidered as  equally  applicable  to  fractures  and  epiphysary  separations.    In 
a  considerable  proportion  of  these  cases  not  much  displacement  of  either 
fragment  takes  place,  and  consequently  we  have  only  to  apply  such 
moderate  retentive  means  as  will  insure  quiet.     Indeed,  under  such  cir- 
cumstances we  might  not  hesitate  to  adopt  the  posture  treatment  prac- 
tised by  Dupuytren  in  two  cases,  both  of  which  terminated  favorably. 
The  treatment  consisted  in  placing  the  arm,  semi-flexed,  on  a  pillow,  the 
pillow  being  arranged  so  as  to  form  a  pyramid,  the  summit  of  which  was 
lodged  in  the  axilla,  while  the  elbow  was  secured  to  the  side  of  the  bodv 
by  a  bandage.^ 

Unhappily,  however,  as  we  have  seen,  this  condition  is  not  always 
present;  the  most  frequent  form  of  displacement  being  that  in  which  tl^^ 
lower  fragment  is  drawn  upward  and  inward,  or  toward  the  coracoid  p^5* 
cess.  In  such  cases  it  will  require,  often,  no  little  perseverance  and  sk  i^' 
to  effect  reduction,  if  it  is  not  found  to  be  actually  impossible,  and  sti  } 
more  to  retain  the  bones  in  place  when  once  reduced  Indeed,  it  ^ 
proper  to  say  that  a  complete  reduction  is  seldom  accomplished  and  p^^ 
manently  maintained,  owing,  probably,  to  the  advantageous  action  ^ 
the  muscles  which  tend  to  produce  the  displacement,  and  in  part  also  ^ 
the  difficulty  of  applying  any  apparatus  or  dressing  which  shall  o^^ 
efficiently  upon  the  fragments. 

Sir  Astley  Cooper  recommends  for  this  accident  a  couple  of  splints,  to  ^^ 
placed  one  in  front  of  and  one  behind  the  shoulder,  an  axillary  pad,  a  clavicul^ 
bandage,  and.a  sling;  the  sling  being  made  to  suspend  only  the  wrist,  and  o^-^ 
the  elbow,  since  he  had  observed  that  when  the  elbow  was  lifted  the  upper  e**  * 
of  the  shaft  was  inclined  to  fall  forward. 

Mr.  Tyrrel  informed  Mr.  Cooper  that  in  a  similar  case  he  had  found  the  bo^ 
best  maintained  in  its  natural  position  by  ita  being  raised  and  supported  at  ri^*-" 
angles  with  the  side,  by  a  rectangular  splint,  a  part  of  which  rested  against  ti^ 
side,  while  the  arm  reposed  upon  the  other  part ;  and  until  he  had  made  us©  ^-^ 
this  plan,  he  could  not  succeed  in  removing  the  deformity,  or  in  keeping  t^^ 
bone  in  its  place. 

The  following  is  the  plan  which  I  have  myself  generally  preferred  ^ 
Two  splints  are  prepared,  made  of  felt,  gutta-percha,  gum-shell  ^^ 
cloth,  or  leather.  The  two  latter  are  the  most  economical,  general  • 
most  easily  obtained,  and  answer  the  purpose  as  well  as  either  of  i9^ 
others.  The  leather  to  be  employed  should  be  sole  leather,  of  medi«.  ^ 
thickness,  and  hemlock-tanned.  The  *'  long  "  splint  must  be  long  enou^^ 
to  extend  from  the  top  of  the  acromion  process  to  a  point  just  above  tB^^ 
external  condyle.  The  form  of  the  leather  splint,  before  it  is  moulde-  "^ 
is  represented  in  the  accompanying  woodcut.  Fig.  108.  It  is  then  to  ^^ 
bevelled  or  thinned  along  its  edges  by  shaving  a  thin  ribbon  from  tt:^ 
margins  on  the  side  which  is  to  be  laid  against  the  arm ;  a  few  holes  9,:^^ 
to  be  made  with  a  brad-awl  on  the  margins  of  the  V-shaped  section  ^^^ 
the  upper  end.     Having  soaked  the  splint  in  water  a  few  minutes,  ^^ 

^  Dupuytren  on  Bones,  Sydenham  edition,  p.  99. 
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tin  til  it  is  renilered  slightly  flexible,  it  is  rolled  up  from  its  two  sides 
until  it  has  the  natural  curve  of  the  circutioference  of  the  arm.  If  it  is 
mack  too  wet  it  will  yiehJ  under  the  pressure  of  the  biUidageSj  and  this 
is  not  desirable.  It  ought  to  be  straight,  or  nearly  so,  in  its  longitudinal 
tixis,  except  at  the  top,  where  it  embracer  the  end  of  the  shoulder;  and 


Fio.   108. 


Fiii,  no. 


Plmi  of  ftuthor'B  long 
leather  arm-Hplint. 


Long  leather  aplint  cIo«ed 
at  top,  and  in  sbap«. 


Exhort  »pltnt. 


It  slioidd  be  inflexible  when  applied,  the  splint  touching  the  arm  firmly 
only  over  the  head  and  tuberosities,  and  along  the  lower  portion  of  the 
Tmrncrus,  The  V-shaped  section  at  the  top  of  the  splint  is  tfien  closed 
^ith  strong  linen,  or  shoemaker's  thread  ;  and  in  order  to  give  it  a  more 
5ul«r  curve,  and  to  render  it  smooth,  it  may  be  hammered. 

Botne  of  the  splints  which  surgeons  prepare,  iti  imitation  of  thi8  geueral  plan, 

**lend  too  far  upon  the  shoulder,  and  are  liable  to  be  disturbed  in  the  motionB 

^[  the  neck  or  of  the  arm.     It  i>^  only  neceHsary  that  the  KpHnt  should  embrace 

»^  shoulder  sufficiently  to  prevent  its  sliding  down.     The  splint  will  now  be 

orojdeted  bv  incloBin^  it  in  a  loose  flannel  saek,  Btitf'hed  on  the  oHtside.     If  the 

r^»n   18  swollen  and  tender,  or  the  skin  very  delicate,  a  thin  i^heet  of  cotton 

^^ddin^  should  be  laid  between  the  cover  and  splint. 

The  *' short''  splint  made  of  leather,  or  gum-shellae  cloth — binders' 
ird  will  answer  equally   well^ — ^carefnlly  trimmed,  and  covered  with 
latiiiel  cloth,  must  have  sufficient  length  to  extend  from  the  free  margin 
;   the  axilla  to  the  internal   eon<lyle,  taking  care  that  it  sliall  not  touch 
*thef^     The  purpase  of  this  splint  is  not  to  .support  the  fnigment^,  for  it 
apparent  that  it  cannot  extend  so  high,  even,  as  the  point  of  fracture ; 
J*^^  it  is  solely  to  protect  the  delicate  skin  beneath  the  arm  from  the 
'*tJdages,  which  are  apt  to  form  cords  and  cause  excoriations.     In  this 
"**tit  vf  view  it  is  of  great  im|iortance,  and  cannot  properly  be  omitted, 
'*^  eplints  being  laid  upon  the  arm,  and  while  extension  and  counter* 
^^teugion  are  maintained  by  assistants,  for  the  purpose  of  restoring  the 
r^jgTttents   to  position   if  possible,   the  surgeon   will   apply  a  roller,  in- 
>ng  the  splints,  from  the  elbow  to  the  axillary  margins.     This  roller 
be  carefully  stitched  to  the  covers  of  both  splints.     A  second  roller 
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is  then  carried  from  the  top  of  the  long  splint  to  the  opposite  axilla,  an^r^ 
by  several  successive  turns  the  upper  end  of  the  splint  and  the  shoulde^er' 
are  completely  covered  in.     This  is  also  to  be  made  fast  to  the  cover  o  ^^ 
the  long  splint,  by  stitches.     Finally,  a  third  roller  is  made  to  inclos^i^ 
both  the  body  and  the  lower  portion  of  the  arm ;  and  the  forearm  i  ^ 
secured  at  a  right  angle  with  the  arm  by  a  sling,  looped  under  the  foreanm. 
It  is  important  that  the  sling  shall  not  embrace  the  elbow,  since  it  will,  if* 
thus  applied,  tend  to  displace  the  fragments  and  drive  them  past  each  other. 

The  bandage  or  roller  hitherto  applied  by  surgeons  to  the  hand  and  forearm, 
when  dressing  a  broken  humerus,  is  wholly  unnecessary  and  often  a  source  of 
annoyance.    The  roller  inclosing  the  arm  and  splints  will  seldom  give  rise  to 
serious  congestion  or  swelling  of  the  forearm  and  hand  unless  it  is  applied  too 
tightly;  and  when  swelling  does  occur  it  will  be  promptly  relieved  by  a  few 
hours'  or  days'  confinement  in  the  horizontal  position.     The  most  serious  objec- 
tion, however,  to  the  roller  applied  to  the  hand  and  forearm,  is  not  that  it  i» 
unnecessary,  but  that  it  is,  in  most  cases,  injurious.     It  is  exceedingly  liable  to 
become  disarranged,  especially  if  the  patient  is  permitted  to  move  the  arm  ^^ 
the  elbow-joint ;  and  in  most  cases  it  will  soon  be  found,  by  its  uneaual  pressure, 
to  cause  those  congestions  and  swellings  which  it  was  designed  to  preven^ 
Perhaps  it  will  be  sufficient  for  me  to  say  that  for  many  years  I  have  rejected 
this  bandage  altogether  in  all  fractures  of  the  humerus,  and  that  no  harm  ba* 
ever  come  of  the  practice. 

It  will  be  readily  seen  that  the  first  roller  performs  the  most  important  f"**^ 
tion  in  this  dressing.  The  long  outer  splint  being  firm  and  unyielding,  aod 
being  supported  above  by  the  projection  of  the  head  of  the  humerus,  the  fir*^ 
roller  draws  the  upper  end  of  the  lower  fragment  outward,  and  thus,  as  far  a* 
possible,  accomplishes  its  readjustment.  The  upper  fragment  is  always  beyoD<* 
our  control.  The  second  roller  is  not  of  much  use,  inasmuch  as  it  soon  becoH*^ 
loose ;  and  in  any  event  it  can  only  hold  the  top  of  the  splint  a  little  mOT^ 

firmly  against  the  head  of  the  humerus.     I  oci^' 
Fig.  111.  sionally  omit  it.     The  third  roller  insures  quieta^e 

to  the  arm,  in  the  best  position,  namely,  beside  tbe 
body. 

When  the  patient  is  standing  or  sitting,  tb^ 
forearm  needs  to  be  suspended  in  the  sling ' 
but  when  reclining,  the  forearm  may,  if  tb^ 
patient  chooses,  be  extended.  If  the  enti^^ 
dressing  is  well  stitched,  it  is  not  much  lial>*^ 
to  disarrangement,  and  may  be  worn  two  ^^^ 
three  weeks  at  a  time  without  removal ;  b"*^ 
from  time  to  time,  as  the  swelling  subsides  ^^ 
the  muscles  atrophy,  the  bandages  may  ne^^ 
to  be  tightened  by  overstitching,  or  by  su;^ 
piemen tary  rollers. 

I  have  been  thus  minute  in  my  description 
this  dressing,  because  its  value  depends  upon  tl 
care  with  which  the  details  are  carried  out ;  an 
because,  essentially,  the  same  dressing  is  used  t 
me  in    all    fractures  of   the  humerus  occurrin^^ 
through  its  upper  or  middle  thirds;  moreover, 
do  not  wish  to  be  held  responsible,  in  any  case,  for  bad  results  when  dressinj^ 
are  applied  in  an  imperfect  or  slovenly  manner, 

|f  [Erichsen  describes  a  very  useful  dressing,  consisting  of  a  pad  on  the  inn€^^ 
side  of  the  arm,  and  a  leather  splint  on  the  outside  and  over  the  shoulder;  tL^ 
hand  being  supported  in  a  sling,  while  the  elbow  remains  dependent.] 


Apparatus  for  fracture  of  the 
neck  of  the  humerus.  (Erich- 
sen.) 


SHAKT    BELOW    THE    SLTRGICAL    NECK. 


227 


If  anion  takes  place  without  overlapping,  of  coume  the  arm  h  not  maimed  ht 
tbr  fnctun* ;  Imt  even  when  the  union  occurs  with  considerable  overlapping^, 
tbf  ds«Ailii€s$  of  the  arm  is  seldom  impaired,  in  ciwe  the  functiorift  of  the  arm 
awwfivuftly  impHired  in  consequence  of  the  dii^placenientof  the  fragments,  and 
jBiBj  months  or  years  have  elapsed  without  any  iniproveinent,  a  result  which, 
to  «iy  the  least,  is  very  uncommon,  the  siirjreon  might  consider  the  propriety  of 
•wgical  interference,  ivfter  the  method  of  I^indncr,  who  cut  down  and  reduced 
tke  f/tcture.  with  the  re.*uh  c*f  only  a  partial  reduction,  with  fihrou.^  union, 
built  it  addedt  that  the  functiouri  <>f  the  arm  were  restored.  It  is  my  opinion, 
bowvrer,  that  the  discreet  surgeon  will  not  find  satisfactory  reaaonii  for  guch  a 

1 6.  Shalt,  below  the  Surgical  IXeck  and  above  the  Base  of  the  Condyles. 

Caases. — In  a  record  of  36  cases  iu  whielj  the  cause  of  the  fracture 
15  &Uilt^,  I  fiud  this  portion  of  the  shtift  broken  from  direct  violeoce 
^  times;  from  indirect  blows,  the  conc«8sion  being  received  upon  the 
dbow,  9  timej* ;  twice  it  was  a  consequence  of  syphilis,  once  it  occurred 
during  hirth,  and  three  times  in  the  Fame  patient  it  has  been  broken  from 
oiiicular  action  alone,  each  consecutive  fracture  occurriuLf  at  a  different 
point.  The  records  of  surgery  furnish  many  examples  of  fracture  of 
die  »haft  of  the  humerus  from  muscular  action,  as  in  throwing  a  stone 
or  snowball, 

T'      1  ..♦  -'ii_  liar  examples  are  those  in  which  the  bone  has  been  broken  in 

_  it  hetween  two  per^ions,  by  grasping  the  hands  palm  to  pulm, 

■>'*\\^  resting  upon  a  table,  and  twisting,  wh^Mi  the  humerus  lias 

«i  n  way  a  little  above  the  condyles.     Thi?*  pra<.lice  ia  called  by  the 

Fn  ...,     .,...i  litr  f  miff  net, ^'  the  game  of  turiiing  wriat*^>     1  have  aeen  one  cane  of 

tiitltind,  which  w^a-s  under  the  care  of  Dr,  Winne,  and  Malgaigne  htf*  collected 

•St*  at  her  siiniiiir  cases,  two  of  which  were  reported  liy  Lonsdale.     In  L'  Union 

Midittilf  ij*  reported  an  example  in  which  the  fracture  occurred  on  a  level  with 

*fc«  insertion  of  the  deltoid,  a  little  below  the  inf^ertion  of  the  pectoralia  major 

•*id  Utiasimus  dnrsi.     The  fracture  seemed  to  be  nearly  transverse/ 

fLriteuf*  of  Houmii»  La.*  reports  a  cAse  of  double  fracture  of  the  ^ame  liume* 
''1*  rig  a  ball ;  both  w*^re  in  the  shaft.] 

T  I'le  of  fracture  during  birth,  to  which  1  have  referred,  occurred  in  a 

**«5al:iiy  reniale  child,  whose  parentB  were  also  healthy.  The  mother  was  in 
'^bor  iiat  or  eight  hours,  but  the  labor  waa  not  severe*  She  was  attended  by  a 
'^tidwifr,  but  does  not  kn<iw  whether  violeoce  Wiis  employed  or  not.  Dr.  Loek- 
J**nod.  of  Butfalo,  was  called  on  the  third  day,  and  tbund  the  arm  hroken  a  little 
^^alow  it«  niiddle^  and  moving  as  freely  as  it  did  at  the  elbow-joint;  he  applied 
*^tiiml  spliote  with  bandages,  etc,  1  saw  the  cliild  with  Dr.  iji>ckwood  on  the 
^•^eiitectith  day  after  its  birth.  There  was  then  a  |>erfect  ferrule  of  ensheathing 
^b11ii»  purroanding  the  fragments,  and  which,  owing  to  the  softness  of  the  fleah» 
^0<lJd  be  easily  detected  and  dehned.  The  fragments  had  been  firm  at  least 
^Itner  *>r  four  cJay^.  Nearly  a  ycAr  atler^  I  again  examined  the  arm.  and  could 
'•ot  discover  any  truces  of  the  accident. 

l>r*  Luwenhardt  hat*  al^o  reported  a  ca^e  in  which  the  evidence  was  concluajve 
^ml  tb«  fracture  w*us  caused  solely  by  the  ccm tractions  of  the  uterus^  which 
fctxed  the  arm  against  the  pubes;  the  arm  being  heard  distinctly  to  snap  when 
it  im  |Mu»ing  this  point  and  while  the  hands  of  the  accoucheur  were  not  aiding 
i«  the  delivery.     In  this  case  the  humerus  was  broken  in  it««  upper  third,* 


1  nirrhir.,  1881.  April  \tl 
A    \v.  p,  153, 
Jourti..  Feb*  1888. 

m  Journal  of  the  Medical  dcienees,  January,  liUl,  p.  250*  from 
-40. 
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'  Dr.  N.  Fanning,  of  Catskiil,  N.  Y.,  has  reported  to  me  the  fallowing  as  hnviDg: 
occurred  in  hm  own  practice:  ^' Mrs.  IL  was  delivered.  iit\er  a  abort  and  nol 
ttevere  labor,  of  a  full-grown  and  healthy  male  child.  The  mother  was  w^ell 
formed,  with  ample  pelvi«.  The  labor  wua  natural,  and  the  pre.seutAtion  the 
mc>Kt  Javorable,  the  occiput  curreflpondirig  to  the  lefl  acetabulum;  but  imme- 
diately af^er  the  delivery  of  the  head,  a  hand  and  a  portion  of  the  forearm  of 
the  child  were  felt  aliove  the  pubes.  The  Hhoulders  and  body  were  delivered 
very  quickly  after  the  head,  and  during  a  single  pain.  Just  as  the  right  shoul- 
der ot  the  child  ww«  pa*w)ug  undei  the  arch  of  the  pnhci*^  I  heard  a  snap,  not 
unlike  that  caused  by  the  breaking  of  a  pipe-atem,  which  1  soon  found,  as  I 
suspected,  to  be  caused  by  the  fracture  of  the  right  os  hujiieri  of  the  child  in  its 
upper  third.**  The  bone  united  with  some  deforaiity.  Dr.  Fanning  is  of  the 
opinion  that,  in  thin  oasej  the  contraction  of  the  uterus,  occurring  while  the  arm 
of  the  child  occupied  *ome  unusual  position^  was  the  cause  of  the  fracture. 

Seat  and  Birectian  of  the  Fracture. — The  seat  of  the  fracture  is 
more  often  below  than  above  the  luidille  of  the  bone:  thus,  I  have  found 
the  fnieture  fourteei)  times  near  the  midJlej  and  the  same  number  uf 
times  below  the  middle  thirds  but  only  seven  times  above  the  middle 
third.  The  observations  of  Norris^  who  found  four  fractures  of  the  shaft 
above  the  middle,  and  nine  below,  correspond  with  my  own ;'  but  M. 
Gu6retin,  in  the  i»ame  number  of  fi*actui*e8,  found  nine  nbove  the  middle 
and  four  below,'  The  line  of  fracture  is  generally  oblifjue,  but  more 
often  transverse  tbati  in  fractures  of  die  clavieh„%  feinui%  or  tibia. 

Displacement,— The  direction  of  the  displacement  depen<b,  no  doubt, 
sometimes  upon  the  precise  point  of  the  fracture  and  upon  the  action  of 
the  muscles  operating  upon  the  two  frajc^ents  ;  thus,  if  the  fracture  takes 
place  just  above  the  insertion  of  the  deltoid,  the  lower  fragment  is  liable 
to  be  drawn  u|mard  and  outward,  in  the  direction  of  its  fibres,  while  the 
upper  fragment  is  carried  toward  the  origin  of  the  pectoralis  major,  etc.; 
but,  in  a  great  majority  of  cases,  the  influence  of  these  mustdes  is  more 
than  counterhalaneed  by  the  direction  of  the  force^  and  by  the  direction 
of  the  fracture,  Pi-actieally,  therefore^  it  is  seldom  of  much  importance 
to  determine  the  exact  point  of  fracture,  as  to  whether  it  is  just  above  or 
below  the  insertion  of  a  particular  muscle :  nor,  indeed,  is  it  generally 
very  easy  to  ascertain  tliis  point  with  much  precisujii. 

The  atnount  of  flisplaeement  varies  eoiisiderabl}^  in  different  persons 
and  in  fntctures  at  different  points,  but  it  will  average  about  three-quar- 
ters of  an  inch.  When  the  fracture  is  produce*!  by  muscular  action  alone, 
it  is  generally  transverse,  and  displacement  seldom  occurs.  Such  wa8 
the  tact  in  every  instance  where  my  own  patient  broke  tlie  arm  three 
times  consecutively  at  different  points  ;  and  union  was  speedily  accom- 
plished, at  id  with  no  deformity. 

Dupuytren,  however,  saw  a  case  which  constituted  an  exception  to  this  gen- 
eral rule.  The  fragments*  becarae  completely  separated »  and  were  so  movable 
that  union  could  not  be  etJected,  and  he  was  compelled,  after  three  months^  to 
resort  to  resectiou. 

The  average  shortening  after  these  fractures,  exclusive  of  those  which 
do  not  shorten  at  all,  seems  to  be  about  half  an  inch  ;  but  a  considerable 


*  Xorrie,  Amer.  Jouni,  Med.  Sci.,  Jan.  1842,  Tob  xix.  p.  2K, 

*  Prea9«  Medicate,  vi>l.  h  p.  45. 
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mnnber  are  never  dis|>laced,  as  the  fractures  are  so  nearly  transverse 
tkt  they  are  easily  reduced  mid  ma  in  twined  in  place,  and  consequently 
the  total  average  of  shortening  is  prohably  lews  than  half  an  inch  ;  in  a 
fewcaaes  it  is  much  greater.  Practically,  the  shortening  is  a  matter  of 
00  importance. 

Prognosis. — I  have  niet  with  a  ntnnber  of  examples  of  delayed  and  of 
fihr^ns  rmiou  of  this  hone  after  a  fracture. 

fn  Uie  first  example  oF  a  complete  failure  the  fracture  was  in  tbe  lower  third 
oftbe«b&fl»  oblique  and  compound,  and  no  union  had  taken  place  at  the  ead  of 
fife  months.  The  raan  was  intemperate,  but  in  pretty  good  health.*  In  the 
•econd  case,  the  fracture  had  occurred  a  little  behjw  the  middle  of  the  bone, 
4iid  itirfti  simple.  Five  mouths  after  the  accident  this  patient  con«uit«d  me, 
wbeti  I  found  the  elbow  ankyloaed,  and  the  forearm  was  fixed  at  a  right  angle.' 
In  the  ihird  cai*e,  a  lad,  live  yeah*  of  age,  received  a  fracture  about  three  or 
four  inches  above  the  clbow-joiat,  by  tbe  passage  across  the  limb  of  a  heavy 
army  wagon*  The  arm  wiia  dressed  with  splints,  and  in  about  five  weeks  several 
frifmentit  of  necro-*ed  bone  were  remov«d  by  Dr.  Pope^  of  8t.  LrOuie»,  and  the 
•{^IiQtii  were  av^un  applied.  Ten  months  from  the  date  of  the  iajury,  Dr.  Briu- 
ten,  (vf  Philadelphia,  operated  by  perforation*  and  reapplied*splintm.  When  the 
^Unt^  were  removed,  the  limb  was  straight  and  apparently  firm,  but  the  bond 
of  union  gradaalJy  gave  way,  and  when  he  came  under  my  charge,  more  than 
lwof<?tfB  after  the  accident,  the  arm  wa-^  bent  at  an  angle  of  45*^,  and  the  union 
m»  fibrous  only.  Under  my  advice  all  rei^traiat  and  drcn^fings  were  removed, 
Mdhe  wtks  sent  into  the  country  to  improve  hia  general  health,  with  the  uoder- 
•tanding  that  I  would  operate  at  some  future  day,  Subsecpieatly,  I  resected  the 
lMMi«at  the  seat  of  fracture,  securing  the  fragments  with  wire,  and  supporting 
tiw  trm  with  a  gutta-percha  splint.  The  result  wiii«  a  perfect  bony  union. 
The  fmirth  case  is  briefly  as  follows:  C.  0-,  let.  about  thirty-five,  broke  his 
ritlitarm  m  little  below  its  nfiddle;  the  fragments  uaited  only  by  fibrous  tissue. 
File  months  after,  I  incised  to  the  bone,  and  with  an  ordinary  steel  gimlet  trans- 
fiiwi  the  overlapping  fragments.  SpHntjj  were  then  applied.  The  gimlet  was 
pcnnilK^  to  remain  six  weeks,  during  which  time  it  became  quite  loo?5e»  and  an 
th^ccfli  formed  below  the  wound.  At  the  end  of  this  time  the  bond  of  union 
*1B  quite  firm,  but  the  splints  were  continued  six  weeks  longer  The  union 
rrtnjiio«  ftoutid,  the  humerus  is  straight,  and  the  usefulness  of  his  arm  perfect. 
Im  i  fifth  case,  that  *>f  F.  H.  F.,  mi.  twenty-one,  the  right  arm  was  broken 
l)f}oir  it«  tuiddle,  a  simple  fracture;  pasteboard  and  wooden  angular  splints 
wtft  *'nit)love«l,  but  only  a  fibrous  union  took  place.  Eight  months  afler  the 
ic  ragmenta  remained  ununited,  and  overla[»ped  one  inch. 

^i  g,  in  his  tablcH  of  delayed  union  and  nnunited  fractures  of  long 

boQ««,  inoUidtng  Gf)t»  cases,  ha-j  recorded  219  of  the  humerus:  of  13  treated  by 
mmusl  friction,  4  were  cured  and  9  failed;  of  10  treated  by  mechanical  apph- 
laces,  <)  were  cured,  3  relieved,  and  1  failed;  of  42  treated  by  set<m,  12  were 
cured,  24  failed,  and  1  died  ;  of  K^  treated  by  immobiliKatioii»  5  were  cured,  6 
&il«d,  and  1  died;  of  83  treated  by  resection,  4.1  were  cured,  31  failed,  f>  were 
relie?ed,  2  died,  and  in  I  the  result  is  unknown;  of  35  treated  by  drilling,  21 
were  cared,  2  were  relieved,  and  11  failed. 

In  a  few  cases  the  elbow  has  remained  somewhat  stiff  a  long  time  after 
the  splintd  were  removed;  and  in  one  case  which  w^as  brought  to  my 
liolice  complete  freedom  of  motion  was  not  restored  at  tbe  end  of  fifteen 
jousw  Generally,  however,  the  motions  of  tbe  elbow-joint  have  beea 
feiy  90on  restored  after  the  removal  of  the  sp!int3  and  sting.  Not  un- 
freqoently,  fractures  of  the  shaft  of  the  humerus,  and  especially  where 


»  lUport  on  Deforitiiti<>f,  etc.  Cma  Z^, 
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they  are  occasioned  by  direct  blows,  are  followed  by  great  swelling,  antl 
sometimes  by  abscesses. 

In  one  instance,  the  trweture  hiivitig  taken  pbice  within  the  insertion  of  the 
delUjid  muscle,  the  »harp  extremity  ot  the  lower  IVagmenl  wna  made  t-o  penetrate 
the  fle.Hh,  eaUBinj^  nn  abscesM,  and  finally  tetanus,  ol"  whii-h  my  patient  soon  died* 
Ur.  Lee  writes  aie  that  :i  simple  fracture  of  the  lower  tliird  ot  the  sliaft,  occur- 
ring in  a  child  six  years  old,  terminated  id  gangrene,  and  demanded  aui[»utatioD. 
Tw«  other  simihir  cases  have  been  reported  to  me.  In  all  uf  the^ie  cases  a  que*- 
tion  arose  ms  to  the  causes  of  the  gangrene;  but  the  praelice  of  the  surgeons  wiis 
sustained  by  tiie  courts. 

P.  F.,  let.  twenty- one.  was  admitted  to  Bellevue,  with  a  fracture  of  the  left 
humeruH,  near  its  middle*  The  fracture  was  caused  by  a  full  from  a  wagon  od 
the  same  day.  My  splint  was  applied,  and  it  was  continued  fovir  weeks,  when 
the  fragments  were  found  united,  hnt  he  was  discovered  to  have  paralysis  of  the 
extensor  muscles  of  tlie  left  hand  and  fingers-  Two  or  three  month**  later  their 
condition  had  much  improved.  The  ami  was  perfectly  straight.  The  bandage 
was  never  tight,  and  the  cause  of  the  paralysis  was  unexplained. 

Muhlenberg,  in  his  tables  of  united  fractures,  baa  recorded  21^  of  the  hume- 
rus, in  a  total  of  65*>  of  all  of  the  long  hones. 

The  following  reliiarks  of  Malgaigne  are  too  pertinent  to  be  omitted  in  thi» 
connection:  "When  there  is  great  obliquity,  with  overlapping,  or  a  fracture 
with  splintering,  or  a  multiple  fracture,  a  certain  amount  ot  deformity  is  inevit* 
able,  and  the  formation  of  calhis  demands  one  or  tWL*  weeks  more.  With  th© 
ijillnmmation  comes  also  the  danger  of  suppuration,  and  later^  a  rigidity  of  the 
articulations  difficult  to  dissipate*  In  short,  we  must  not  forget  that  of  all  frac- 
tures, those  of  the  humerus  are  most  liable  to  fail  of  consolidation.*' 

On  the  other  band,  we  shall  find,  in  the  case  of  this  bone,  as  in  all  others  . 
some  remarkable  exceptionH,  where,  altbough  tiie  fracture  may  be  compound  , 
aud  badly  comminuted,  yet  the  limb  ha*  been  saved  and  made  useful. 

[Erichaen  notices,  as  a  complication,  iniury  of  the  musculo-spinal  nerve  whe 
the  fracture  is  at  the  point  where  this  nerve  winds  around  the  shaft;  also,  infur 
of  the  poHterior  branch  (interosseous)  when  llie  fracture  is  lower  down.     Whe 

the  main  trunk  is  involved,  till  the  m 
pui.  112.  cles  supplied  by  it  are  paralyzed,  supiniJE^ 

tion  is  imperfect,  and  extension  of  th^ 
hand  and  JIngera  is  entirely  lost;  IW  flm 
forearm  becomes  pronated  and  the  haD^c^:vfid 
iitid  fingers    passively  Hnccid.  so   that  .^^t  * 

form  of  wriat-drop  ensues  (Fig.  112S^_A-1' 
Though  the  extensors  of  the  wrist  fkoom: ^^^ixA 
tiugers  have  become  paralyzed,  yet  whe^  ^^^jeo 
the  fingers  are  flexed  {a^,  ihey  can  be  er  -^  ex- 
tended rapidly  and  with  s<inic  force  at  tlC^  ^  th^ 
inter  phalangeal  articnlations  (6),  If  if^.^  the 
posterior  interosseous  nerve  only  i^  i^  ,  ju- 

volved,  the  loss  of  supination  and  ext*^^.^^  -tea' 
sion  is  necessarily  not  so  complete  ^^  ^^ 
when  the  whole  trunk  is  involved.  It^  ^MT  ft  is 
important  lo  recognize  these  form*  ^-z^iy  of 
paralysis  caused  by  the  injury  or  hy^^  ^  the 
pressure  of  cailua,  aji  they  are  liable  lo  be  attributed  to  the  dressings, 
treatment  of  paralysis  from  injury  must  be  directed,  first,  to  relief  to 
infiammation,  and,  second,  to  efforts  to  secure  motion  by  massage.  The 
position  of  the  hand  and  lingers  may  be  overcome  by  apparatus,  as  spl 
if  the  paralysis  is  due  to  encroachment  of  callus,  this  may  be  remov 
operation,] 

[Another  sequel  of  fracture  of  the  humerus  has  been  noticed  by  Brvarm 
London,  via.,  arrest  of  growth.  This  condition  is  liable  to  he  attributed  U^ 
treatment.     In  the  two  cases  which  he  mentions  one  is  alleged  to  be  due  t- 


alyais  of  hiiiid  (Wrtfit-drop),  after  frAC- 
ture  of  humerus.     ^Eriohscn). 


SHAFT    BELOW    THE    SUROIOAL    NECK. 


231 


if^aryio  the  outrieot  arlery,  uml  the  other  to  injury  to  the  epiphyseal  cartilage 
aithf  ttpper  {>«rt  of  the  ifhiill.] 


Fio.  I1:^. 


/ 


^■ 


<^ 


gilt  UtaiDerut.  Arrest  nf  gmwtb  iu  tlie  huiuerus  nHar 

fracturw  in  %^»r\y  life.     (Bryant.) 


Li*n  liiiinerus. 


Treatment. — In  the  treatment  of  fractures  of  that  jwrtion  of  the  shaft 
f  the  humerus  now  under  consideration,  we  shall  do  best  to  aiiopt  essen- 
illy  the  same  plan  wivicli   I  have   recommended  for  fractures  of  the 
irgical  neck.     In  proportion  an  the  fracture  occurs  at  a  lower  point  of 
humerus,  however,  will  it  be  neceasary  to  extend  the  long  splint 
awanl,  in  the  direction  of  the  elbow^ :  so  that,  while  in  fractures  of 
etirgical  neck  and  upper  hjilf  of  the  shaft  it  may  not  be  necessary  to 
Jctentl  the  splint  quite  so  low  as  tlie  externul  condyle,  in  the  case  of 
^^""iKiures  in  the  lower  half  of  the  shaft  it  will  be  necessary  to  include  the 
odjlrs  with  the  splint^s,  and  sometimes  it  may  be  necessary  to  employ 
he  gutta-percha  angular  splint,  whiclj  will  be  recommended  hereafter  in 
ires  involving  the  elbow  joint.     It  is  in  these  latter  cases,  also,  that 
"i&  shall   find,  sometimes,  the    plasterof-Paris    dressing,  including  the 
uruL,  ann,  and  slioulder,  giving  the  most  satisfactory  results ;  never 
[lasting,  however,  when  using  this  or  any  other  form  of  immovable 
^,  to  observe  the  condition  of  the  artn  frequently  as  to  the  swell- 
'[ikage.    Whenever  the  splints  are  made  to  touch  or  include  the 
^ery  great  care  must  be  taken  to  |irotect  them  from  pressure. 

Otbef  tuirgeona  have  sought  to  make  permaucnt  exteosion  in  the«e  and  certain 

'wr  fukctute^  of  the  htinierus,  by  varioua  contrivances.     Mr.  Lonmlale  con* 

neimi  rtti  instrument  whit'h  might  be  lengtheiiecJ  or  shortened  to  «iiit  the  case. 

.  of  B«i8ti»n,  has  invented  a  uplint  for  the  purpose  of  making  exten- 

uirc*  of  the  huaieruSf  the  cntinter-exterjsion  being  made  by  adhesive 

mivtm  irMoi  the  side  ot  the  chest.     The  Apparatus  is  elongated  hy  a  ratchet 

O^Mnling  upon  two  «teel  hjirH,  wliich  are  tlius  made  to  move  upon  each  other. 

**i  my  opinion,  and  in  the  opinion  of  nearly  all  practical  surgeons  who  have 

■^ritl^fi  upon  this  subject,  it  is  impoBsihle  by  these  or  any  other  similar  contriv- 
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ancea  to  make  extension  in  fractures  of  the  humerus.     The  axilla  cau  never  be 
made  a  proper  point  of  support  for  penniiiient  counter-extension. 

The  hite  Dr.  E,  A.  Clark,  of  the  St*  Louis  City  Hospital,  proposed  to  accom- 
plish the  extension,  in  fractures  of  the  head  and  surgical  neck,  hy  suspending  a 

weight  from  the  elbow*     (Fig.  114.)     When 
Km.  IH.  the  patient  is  in  the  recumbent  posture,  the 

weierht  mu«t  be  suspended  over  a  pulley.  No 
dt»UDt  this  m  the  only  method  by  which  really 
elTeetive  exteiinion  can  ever  be  made  ia  frac- 
tures of  the  humerus.  There  may  be,  per- 
hai>H,  examplen  fif  fractures  of  the  neck  ot  the 
humeruH  in  which  the  fragment8  overlap  per- 
sistently, where  it  will  be  [»roper  to  resort  to 
this  novel  expedient.  When  fractures  ciccur 
above  the  deltoid,  the  overlapping  is  often 
exces^iive,  and  there  is  not  much  danger  of 
their  being  forcibly  separated  by  the  exten- 
sion;  but  in  fractures  below  this,  Clark*« 
method  might  possibly  expose  to  the  danger 
(»f  separation  and  non-union  of  the  fragments, 
but  it  will  be  «ibserved  that  this  was  the  claaa 
of  cases  successfully  treated*  In  the  case  of 
fractures  of  the  neck,  no  splints  are  advised 
by  Dr.  Clark  ;  yet.  as  a  means  of  holding  the 
lower  fragment  out,  a  single  oittside  sptint 
might  be  usefuU 

I  have  seen  a  case  of  compound  fracture  of 
the  htimerus  treated  by  I)r  Stephen  Smith, 
at  Bellevue,  in  this  manner*  while  the  patient 
was  confined  lo  the  bed,  with  the  most  satis- 
factory results;  and  recently,  in  a  case  of 
fracture  c(f  the  humerus  a  little  above  the 
middle,  complicated  with  other  severe  inju- 
ries, which  eventually  proved  fatal,  this 
method  of  extension  wils  employed  succeeds* 
fully  by  me,  to  prevent  the  violent  spasmodic 
contractions  of  the  muscles*  In  thia  case  the 
arm  and  forearui  were  kept  extended,  the 
adhesive  plaster  exteumon  strips  being  made 
faat  to  the  hand  and  forearm,  and  the  pulley  and  weight  being  arranged  at  the 
foot  of  the  bed* 

In  reference  to  those  fibrins  of  appanrtus  which  are  intended  to  press 
upon  the  axillary  luargins,  it  oiiglit  to  be  state*!  here,  since  we  have 
omitted  to  speak  of  it  ir*  connection  with  fractures  of  tlie  surgical  neck, 
that  in  all  fractures  of  the  npper  half  or  third  of  tlie  Immerus,  including 
fracture.H  of  tbe  surgical  neck,  thev  are  not  only  useless^  but  they  actually 
tend  to  defeat  their  own  purpose.  They  are  intended  to  replace  the 
fr  a  gm  en  ts :  b  u  t  by  th  e  i  r  ])  ress  u  i  c  1 1  pu  n  tbe  pec  to  ni  lis  in  iij  or  and  I  a  t  i  ss  1  in  u  s 
dorgi,  which  compose  the  free  mnrgins  of  the  axillary  space,  tliey  must 
inevitably  cause  the  aepanition  of  the  fragments. 


Fu, 


ClATk'fi  <?jct«nisii)ii   in  l'nu:ture&  of  tlie 
tiock  of  the  humeruB. 


D 


Ericheeii'b  &r4c-lealher  iaplint. 

[The  application  of  a  narrow  pad  to  the  internal  surface  of  the  humerus  at  f 
upper  partis  useful  in  supporting  the  rragments,  and  lo  prevent  their  falling 
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miifd.  the  pad  tfihoukl  not  be  ao  broad  jus  to  press  on  the  lati»«jmu«  atid  pec- 
tonji*  lOJijor.  Erichsen  uses  in  some  caaea  a  piece  oK  sole-leather,  two  feet  long 
Oy  iii  inclieji  bn>iidt  bent  in  the  middle  and  applied  s-i  that  one  half  is  lengtb- 
9m  ai^tinat  the  cheat  and  the  other  against  the  iiii^ide  of  the  arai,  the  angle 
bein^mlhe  ajtilla  (Fig.  115).] 

tfAlfCaiene,  when  speaking  of  the  apparatus  of  Lonadale,  remark*:  *^  But  the 
•anetooiihoiild  never  We  i^ij^ht  of  the  fact  that  permanent  extension  ib  a  resource 
liirin  d»ligerouH,  often  UHele^^  and  which  deniarjdi^  in  ita  application  much 
autmo  ma  watchfulneHi^/' 

The  following  example  will  illustrate  the  practical  difficulty  of  employing 
pSfiniflent  exleoMon  in  fractures  of  the  humerus:  A  laborer,  aged  ihirlv,  was 
*'irnitted  into  the  Buffalo  Ilostpital  of  the  Sii<ter!<  of  Charity  with  a  simple  tiljlifjue 
irjdure  of  the  humerus,  which  had  occurred  three  days  before*  The  fracture  wa* 
piiuMttHl  within  the  inaertion  of  the  deltoid,  and  having  been  produced  by  the  roil- 
iii?'>f  a  lo^  upon  the  arm,  the  whole  limb  was  much  swollen.  The  night  following 
si»  iidniiiMton,  iu  a  fit  of  deliriu  m  tremens,  he  removed  all  of  the  dre^H^ings.  In  the 
Borainp  I  found  the  fragments  displaced  and  the  rauincles  contracting  violently. 
Ibe  ordinary  dressings  were  applied^  and  continued  until  the  tifth  day^  when, 
jBt  the  delirium  had  notcea§ed,  and  the  muscle*  continued  to  contract  with  great 
mlencf.  it  wm  determined  to  attempt  permanent  extension.     For  this  purpose 


¥e  lifted  the  elbow  upward  and  outwArd,  to  relax  the  deltoid,  and  then,  having 
ttidt  extension  with  the  forearm  placed  at  a  right  angle  with  the  arm,  we  fitted 
euil^lly  a  large  guttapercha  mdint  to  the  forearm,  arm,  axilla,  and  side,  in 


•oeh«  manner  that  when  the  splint  was  secured  to  the^e  several  parts,  the  arm 
could  not  fall  to  the  aide  of  the  hody  t'om|jletely»  and  in  proportion  as  it  did  fall 
4ofVDward^  i  t  wo  u  1  d  m  ak  e  ex  ten  s  i  o  n  u  po  n  t  h  e  a  r  m .  T  h  is  .s  p  lint  wuh  well  pad  d  ed . 
itdliccu^ed  in  place  by  roller>*.  On  the  sixth  day  the  delirium  had  ceased,  and 
nenr  Murned.  The  dressings  were  well  in  place,  and  seemed  to  accomjdish 
llie  indication  we  had  iu  view;  but,  on  the  seventh  day,  although  he  had  kept 
ftry  quiet,  everything  was  disarranged,  and  the  wh<de  had  to  be  readjusted. 
Oo  the  eighth  and  ninth  days  the  same  thing  occurred.  During  this  time  we 
Tiried  the  drensings.  position,  etc.,  each  day,  to  meet,  if  possible,  the  difficulties ;  * 
1*01  it  wia  At  length  deemed  unwise  to  pursue  the  attempt  any  farther,  and  we 
rftqioedto  the  use  of  the  ordinary  splints,  laying  the  arm  against  the  side  of  the 
hc^,  The  union  was  tinally  completed  without  either  overlapping  or  angular 
(JiJidacement.  I  have  no  doubt  now  that  we  would  have  done  much  better  if  we 
hja  rc«)rted  to  extension,  as  practised  by  Dr.  Clark. 

Syjttttrthing  may  always  be  accomplished  when  the  patient  is  walking  about, 
W  iltowmg  the  elbow  to  escape  from  the  sling,  no  that  its  weight  shall  make 
ct»ii»tant  traction  upon  the  lower  fragment;  and  the  plan  which  I  suggested 
nun*'  yeare  since,  of  treating  certain  ca-ses  of  delayed  union  of  the  humerus, 
Bijuely,  fxtending  the  arm  at  full  length  by  the  side  of  the  body,  so  that  the 
lowrr  fragment  Ahall  receive  the  whole  weight  of  the  forearm  and  hand,  might 
'jcciiionally  prove  valuable  in  recent  fractures  where  the  tendency  to  override 
VM  tTTT  greait. 

Delayed  Union. — Non-uDion  result!?  more  frequently  after  fractures  of 
th»*  gbafi  of  the  humerus,  than  after  fractures  of  the  shaft  of  any  other 
t»one, 

<'*iiiijiariiT|r  the  humerus  with  the  femur,  between  which,  above  all  others,  the 
'>f  form,  situation,  etc.,  are  more  nearly  parallel,  and  iu  both  of 
^n  is  said  to  be  relatively  freijuent,  I  find  that  of  forty-nine  frae- 
uomerus,  four  occurred  through  the  surgical  neck,  twelve  through 
lK»  ooodrlc^y  and  Iw^enty-nine  through  the  sh:ift.  In  <me  of  the  twenty-nine 
ike  pitietit  survived  the  accident  only  a  few  days.  In  four  *>f  the  remaining 
tWBWy-eight  union  had  not  occurred  after  the  lapse  of  six  months,  and  in  many 
■€l*u  waa  delayed  heyond  the  usual  time.  Two  of  the  fi)ur  were  simple  frac* 
lurm^  mid  (K'curred  near  the  middle  of  the  humerus;  the  third  was  compound, 
md  occurred  near  the  niiddlo  also;  the  fourth  was  compound,  and  occurred 
the  condyles.  This  analysis  supplies  us,  ihcrefbre,  with  four  cases  of  non* 
tr  from  a  table  of  twenty-eight  ca«es  of  fracture  through  the  shaft. 
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Of  eighty-aeven  fracturei!  of  the  femur,  twenty  occurred  through  the  ni , 

one  ihroupn  the  trochanter  niajor,  and  one  through  the  condyles.  The  remam- 
m^  sixty-five  occurred  through  the  shaft,  and  generally  near  the  middle,  and 
not  in  one  case  wm  the  union  delayed  heyond  six  months*.  To  ninke  the  com- 
parison more  complete^  I  must  add  that  of  the  twentyeigrht  fractures  of  the 
shaft  of  the  hunieruw,  ftix  were  compound;  and  of  the  sixty-tive  fractures  of  the 
shaft  of  the  femur,  mx  were  either  compound,  comminuted,  or  hoth  compound 
and  comminuted.  The  tiix  compound  fractures  of  the  shaft  of  the  humerus 
furnished  two  cases  i^t'  non-union.  The  six  cimes  of  either  compound  or  com- 
minuted or  compound  and  comminuted  fracturea  of  the  femur,  furniabed  no 
case  of"  non-union. 

The   following    seems   to   me    to    be    the    true    explanation   of  these 
facts :    It  is  tlie  universal  practice,  so  far  as  I  know,  in  dreiising  fnictares 
of  the  humerus,  to  place  the  forearm  at  a  ritrht  an;zle  with  the  arm. 
Within  a  few  days,  and  generally,  I  think,  within  a  few  hours,  after  the 
arm  and  forearm  are  placed  in  tliis  position,  a  rigidity  of  tlie  muscles  and 
other  structures  has  ensued,  and  to  such  a  de^^ree  that  if  the  s{dints  and 
sling  are  completely  removed,  the  elbow  will   remain  flexed  and   firm; 
nor  will   it  he  easy  to  straighten  it.     A  temporary  false  ankylosis  has 
occurred,  and  instead  of  motion  at  the  elbow-joint,  when  the  forearm  is 
attempted  to  be  siraigbtened  upon  the  arm,  there  is  only  tuotion  at  the 
seat  of  fracture.     It  will  thus  happen  that  every  upward  and  ilownward 
movement  of  the  forearm  will  inflict  motion  upon  the  fracture ;  and  iasj* 
much  as  the  elbow  has  lieeome  the  pivot,  the  motion  at  the  upper  end  of 
the  lower  fragment  will  be  the  greater  in  proportion  to  the  distance  of 
the  fracture  from  the  elbow-joitit. 

No  doubt  it  is  intended  that  the  dressings  shall  prevent  all  motion  ot 
the  forearui  upon  the  arm ;  but  1  fear  that  thej  cannot  always  be  mvk?i^ 
to  do  this.     I  believe  it  is  never  done  when  the  dressing  is  tnatle  witb-o^^ 
angular  splints,  nor  is  it  by  any  means  certain  that  it  will  be  accotnpli:^^'^*^ 
when  such  splints  are  usetl.     The  weight  of  the  forearm  is  such,  w     "^^ 
placed  at  a  right  angle  with  the  arm,  and  encumbered  with  splints         ^ 
bandages,  that  even  when  supported  by  a  sling,  it  settles  heavily  ^^ 

ward,  an<l  compels  the  arni-dressings  to  loosen  themselves  from  the  ^s^  ^^ 
in  front  of  the  point  of  fracture,  and  to  indent  themselves  in  the  ^^^* 
and  flesh  behind.  By  these  means  the  upper  end  of  the  lower  fragni^^^^ 
is  tilted  forward.  If  tiie  forearm  should  contintie  to  drag  upon  the  sli  ^  ^ 
notlnng  but  a  permanent  forward  displacement  won  hi  jmjbably  res  ^^ 
The  booes  might  unite,  yet  with  a  defortnity* 

But  the  weight  of  the  forearm  under  these  circumstances  is  not  it-^S 
form,  nor  do  I  see  how  it  can  be  made  so.     It  is  to  the  sling  that        T 
must    trust   raaiidy  to  aecomplish   this  important   itulieation.      But 
have  all  noticed  that  the  tension  or  relaxation  of  the  sling  depends  up^ 
the  attitude  of  the  body,  whether  standing  or  sitting;  upon  the  erecti^^^ 
or  inclination  of  the  head ;   upon  tlie  motions  of  the  s!ioulde!"s  ;  and 
no  inconsiderable  degree  upon  the  actions  of  respiration.     Nor  does  ^^J 
patient  himself  cease  to  add  to  these  conditions  by  lifting  the  forearm  w^^^ 
his  opposite  hand  whenever  provoked  to  it  by  a  sense  of  fatigue.  _^ 

This  difficulty  of  maintaining  quiet  apposition  of  the  fragments  wh-^^* 


the  arm  is  in  this  position,  at  wdiatever  point  it  may  be  broken,  beeoii 
more  and  more  serious  as  we  depart  from  the  el  bow -joint,  and  would 


^ 


SHAKT    BELOW    THE    SURGICAL   NECK. 


235 


the  upper  end  of  the  humerus,  were  it  not  tlmt  here 
«  maaa  of  musHes,  investintr  arul  jidhering  to  the  hone,  in  some  measure 
obinates  the  difficulty.  Its  true  maximum  is,  tlierefore,  near  the  middle, 
here  there  is  less  muscular  investment,  and  wliere,  on  tlie  one  hand, 
e  fracture  ia  suiBcientlj  remote  from  the  pivot  or  fulcrum  to  have  the 
otion  of  the  upper  end  of  the  lower  fragment  multiplied  through  a  long 
arm,  while,  on  the  other  hand,  it  is  sufficiently  near  the  armpit  and 
shoulder  to  prevent  the  up|jer  portion  of  the  splint  and  arm-dressings 
^firom  obtaining  a  secure  grasp  upon  the  lower  end  of  the  upper  fnigment. 
^K  It  roast  not  be  overlooked  that  tlie  motion  of  which  we  speak  belongs 
^Exclusively  to  the  lower  fragment,  and  that  it  is  always  in  the  same  plane 
r  fon*ard  and  backward,  but  especially  that  it  is  not  a  motion  upon  the 
^■fracture  as  upon  a  pivot,  hut  a  motion  of  one  fragment  to  and  from  its 
^^ellow.  This  circumstance  I  regard  as  important  to  a  right  appreciation 
'  of  the  (hfficulty.  Motion  alone,  I  am  fully  convinced,  does  not  so  often 
prevent  union  as  surgeons  have  generally  believed.  It  is  exceedingly 
rare  to  see  a  case  of  non-union  of  the  clavicle.  Of  forty-seven  cases  of 
IWcture  of  the  clavicle  which  have  come  under  my  observation,  and  in 
•y  far  the  greater  proportion  of  which  considerable  overlapping  and  con- 
tent deformity  ensued*  only  one  has  resulted  in  non-union,  and  in  this 
isUnce  no  treatment  whatever  was  practised,  hut  from  the  time  of  the 
lent  the  patient  continued  to  labor  in  the  fields,  and  bold  the  plough 
if  nothing  had  occurred.  I  have,  therefore,  seen  no  case  of  non- 
*iion  of  the  clavicle  where  a  surgeon  has  treated  the  accident.  Indeed, 
hat  is  most  pertinent  and  remarkable,  its  union  is  more  speedy,  usually, 
aij  that  of  any  other  bone  in  the  body  of  the  same  she.  Yet  to  pre- 
^»t  motion  of  the  fnitjments  in  a  case  of  fractured  clavicle  with  com- 
<-He  separation  and  ilispjacement,  except  where  the  fragment  is  near  one 
the  extremities  of  the  bone,  I  have  always  found  wholly  impracticable, 
iatever  bandage  or  apparatus  has  been  applied^  I  have  still  seen  always 
f*iat  the  fraguients  would  move  freely  upon  each  other  at  each  act  of 
'Aspiration  and  expimtion.  and  at  ahnost  every  motion  of  the  head,  body/ 
^^  upper  extremities. 

From  this  and  many  similar  fads  I  have  been   led  to  suspect,  for 

long  time,  that  motion  has  ha<l  less  to  do  with  non-union  than  was* 

uemily  believed.     I   find,  however,  no  difficulty  in  reconciling  this 

^picion  with  my  doctrine  in  reference  to  the  case  in  ijueation ;  ancl  it  is 

<?cisely  because,  as  I  have  already  explained,  the  motion,  in  case  of  a 

tared  humeras,  dressed  in  the  usual  manner,  is  peculiar.      In  a  frac- 

^1K^  of  the  clavicle  through  its  middle  third  (its  usual  situation),   the 

Motion  18   upon  the  point  of  the  fracture  us  upon  a  pivot;  although. 

erefore,  the  motion  is  almost  incessant,  it  does  not  essentially,  if  at  a!L 

^Uirb  the  adhesive  process.     The  same  is  true  in  nearly  all  other  frac- 

The  fragments  move  only  upon  themselves*  and  not  to  and  from 

other.     I  know  of  m*  complete  exce|>tiun  hut  in  tin*  eiise  now  under 

^ti^uleration. 

Aside  from  any  speculation,  the  fact^  are  easily  verified  by  a  per- 
•^«il  e-xamination  of  the  patients  during  the  first  or  second  week  of 
tttairufnt,  or  at  any  time  before  union  has  occurred,  both  in  fractures 
'^f  (Lq  Immt^ru^  and  clavicle.     The  latter  is  always  sufficiently  exposed 
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Fig,   116. 


to  permit  you  to  see  what  occurs;  and  as  soon  as  the  swelling  has  a  litl 
subsided  in  tiie  former  case,  we  will  have  no  diffieylty  in  feeling  tl 
motion  oiit?4ide  of  the  dressings,  or,  perhaps,  in  introducing  the  Sng 
under  the  dressings  sufficiently  far  to  reach  the  point  of  fracture. 

I  know  of  no  other  circumstance  or  condition  in  which  this  bone 
peculiar,  and  which,  therefore,  might  be  invoked  as  an  explanatio 
Overlapping  of  the  bones,  the  cause  assigned  by  some  writers,  is  n« 
snfiicient,  since  it  is  not  peculiar.  The  same  occurs  much  oftener,  at 
to  a  much  greater  extent,  in  fractures  of  the  femur,  nnd  equally  as  ofu 
in  fractures  of  the  clavicle,  yet  in  ueitiier  ease  are  these  results  so  fn 
quent.  Nor  can  it  be  due  to  the  action  of  the  deltoid  muscle,  or  of  an 
other  particular  muscles  about  the  arm,  whether  the  fracture  be  below  i 
above  their  insertions,  since  similar  muscles,  with  siinihir  attachraenfi 
on  the  femur  and  on  the  clavicle,  tending  always  powerfully  to  the  sepi 
ration  of  the  fragments,  occitsion  deformity,  hut  they  seldon  prevei 
union.  If  I  am  correct  in  my  views,  we  shall  be  able  sometimes  to  coi 
sum  mate  union  of  a  fractured  humerus  where  it  is  delayed,  by  straijjh 

ening  the  forearm  upon  the  arin,  and  c^ji 
fining  them  to  this  position.  A  straigl 
splint,  extending  from  the  top  of  th 
shoulder  to  the  hand,  constructed  froi 
some  firm  materijih  and  made  fast  wit 
rollers,  will  secure  the  requisite  immobilit 
to  tlie  fracture.  The  weight  of  the  fori 
arm  and  hand  will  only  tend  to  keep  tb 
fnjgments  in  plj»ce,  and  if  the  splint  aoi 
bandages  are  sufficiently  tight,  the  motioJ 
occasioned  by  swinging  the  hand  and  fora 
iirm  will  be  conveyed  almost  entirely  ^ 
the  shoulder-joint.  Very  little  motion 
itnlecd,  can  in  this  posture  be  cominuoi 
cated  to  the  fragments,  and  what  little  ii 
thus  comnninicated  is  a  motion,  as  experi' 
ence  has  elsewhere  shown,  not  disturbinj 
or  jiernicious,  but  a  motion  only  upou  thi 
ends  of  the  fragments,  as  upon  a  pivot 

I  do  not  fail  to  notice  that  this  positiof 
has  serious  objections,  and  that  it  is  iiaM< 
to  inconveniences  which  must  ah^p 
probably,  prevent  its  being  adopted  as  tli' 
usual  plan  of  treatment  for  fractured  arms.  It  is  more  inconvenient  ^ 
get  up  and  lie  down,  or  even  to  sit  down,  in  this  position  of  the  arm,  ^ 
the  hand  is  liable  to  swell.  But  I  shall  not  be  surprised  to  learn  t^ 
experience  will  prove  these  objections  to  have  less  weight  than 
now  disposed  to  give  them. 

Measurement. — It  may  he  well  to  indicate  in   this  j>lace  by  W 
method  w^e  shall  best  insure  an  accurate  measurement  <>r  »bo  nrm 
forearm. 

In  either  case,  the  point  fnim  which  the  raeaaurement  can  be  most  aatisd 
lorily  made  above,  h  the  posterior  and  inferior  edge  of  the  acromion 


Fracture  ut  the  \m»e  of  tlns<^iidyl©s- 
( From  tJray.) 
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lost  salient  point  of  this  mftrgin,  about  opposite  the  scapalo-davicular 
ticiiJatmn.  If  the  arm  can  be  atraightened,  the  extremity  of  either  of  the 
^Dgern  can  be  used  as  the  lower  tixed  point.  If  the  iirm  cannot  be  straightenal, 
ire  may  iia«  aa  the  lower  point  either  condyle,  or  the  point  of  the  elbow.  In 
order  to  get  the  point  of  the  elbow  accnrately.  the  hands  should  be  clasped  in 
fraot  of  the  body  ;  and  as  the  elbows  are  presned  bark^  a  rule  may  be  laid 
beoeatii*  and  the  nieasureraenttt  made  from  th©  upper  surface  of  the  rule. 


§  6.  Base  of  the  Condyles. 

Syn^ — Supm-cMiDdyloid  Fractures  of  the  Hamerna. — Hiilj^Iiarae. 

Of  18  fractures  at  this  point,  12  occurred  in  children  under  ten  years 

of  Ji»^e,  the  youngest  being  two  years  old.     In  11  cases  tho  fracture  had 

been  prtjduceii  by  a  fall,  and  it  is  presumed  that  the  blow  was  received 

Vupon  the  elbow  ;  in  the  remaining  six  ca&ee  the  cause  is  not  stated.     This 

I  fracture  is,  therefore,  generally   the  result  of  an  indirect  blow,  iotlicted 
•  upon  the  extremity  of  the  elbow  ;  in  a  few  examples  it  has  been  produced 

'■  bjahlow  received  diret-tly  upon  the  point  of  fracture,  as  by  the  kick  of 

I I  horse,  etc.,  but  I  hfive  never,  save  in  a  single  instance,  been  able  to 
'tnpeit  to  a  fall  upon  the  hand*      Dr,  Shearer,  f^^.  S,  A,,  has  reported  a 

lnJso,  which  seems  to  have  occurred  in  the  same  manner/ 


Fw,  117. 


FtfJ.   118, 


Fig.  119. 


Dr,    Reeves  rm^t}  of  Dr,  Land's  caao  of  sepftratioit  nf  lower 

&«^(lamtioll  of  the  lowt-r        ej»i[phy8i8t  uDrl     detoclimeut    of    opioon- 
'^"^er  epiphysis.       epiphyeie.  dylea. 

Direction  of  the  FractEre,  Displacement  and  Symptoms, — Tliis  frac- 
*^r^is  generally  obliiine,  and  its  line  of  direction  upward  and  backward : 

il.  H,  ShcsikTBr,  Act    A^L  Surgeon^  U*  S.  A.     Boston  Journal  of  Chemistrv,  Feb.   L 
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in  nine  of  the  eleven  cases  where  this  point  was  tleterniined  such  hn^  bei^i 
its  apparent  direction,  and  the  lower  fra;]jinent  has  l>een  found  drawn  upi 
behind  the  upper.  (Jnce  1  Lave  found  the  ]<»vver  fragment  in  front,  an<fl 
once  on  the  outside  of  the  upper.  Three  of  the  eighteen  were  compound 
commiQuted  frjictitres,  this  being  a  larger  pro|iortion  of  serious  complica- 
tions than  is  usiutllj  found  in  connection  with  fractures  of  long  bones. 

Separation  of  the  Lower  Epiphysis.— Surgical  writers  have  occa?iioft« 
ally  spoken  of  this  accident,  aiul  the  late  Dr.  Watson ^  of  New  York, 
believed  that  lie  had  seen  one  example  in  an  infant  not  <juite  two  veari 
old.  Tlie  limb  had  been  violently  wrenched  by  the  mother,  in  attempt* 
ing  to  lift  her.  She  wa^  not  seen  by  Dr  Watson  until  the  fourth  day, 
at  which  time  the  swelling  vva^  such  that  the  diagnosis  could  not  bei 
easily  made  out;  but  on  the  ninth  ihiy  *Mt  was  apparcut  that  the  shoM 
of  the  Jiumertis  liad  been  separate^l  from  its  cartilaginous  expansion  ii 
the  condyles,  near  the  elhow."  By  the  use  of  aiiguhir  pasteboard  splintsS 
the  reduction  was  maintained,  and  the  fragments  became  united  aftan 
about  four  or  six  weeks/ 

Dr.  Reeve,  of  Dayton,  Ohio,  sent  me  a  ^peeimen  of  epiphyseal  separntioag 
which  occurred  in  his  practice  in  the  year  18(14.  A  girl,  aged  ten  years,  fell  a 
few  feet»  striking,  probably,  upon  her  elbow.  The  fracture  was  eoni pound,  and 
nniou  not  having  occurred  at  the  end  of  three  weeks,  the  condition  of  the  arin 
rendered  amputation  necessary.  In  this  cane  a  small  fragment  of  the  shaft  r^md 
away  with  tae  epiphysis.  Dri^.  Little,  Vohs,  Buck,'  mid  Lange**  of  this  cityj 
have  each  reported  a  similar  case.  Chanipion/  so  long  ago  fis  1818,  de«icnbe< 
the  case  of  a  boy  thirteen  yeary  old^  in  whom  the  epiphysis  waa  torn  off  by  tlln 
arm  being  caaght  in  niflchinery  j  amputation  became  necessary,  and  the  boy  got 
well.  Mr  Hutchinson^  describes  one  case  also.  In  Champion's  case,  and  ini 
Dr.  Reeve's,  iimputation  became  necessary.  In  Hutchinson^s  patient  the  upper 
fragment  projected  and  was  excised;  the  patient  recovering  with  a  stiff  elbow. 
In  Dr.  Lange^s  patient  the  epiphysis  was  removed  throagh  the  wouad,  aud 
portion  of  the  shaft  excised.     He  recovered  with  a  use  till  arm 
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1  wi&h  to  call  attention  to  the  fi^erptency  with  which  exam 
physeal  separation  in  the  case  of  this  boue^  and  of  other  bone^<  have 
been  followed  In'  suppuration,  Thi.s  will  be  found  to  be  especially  the 
fact  in  separations  of  the  trochanter  major,  of  the  lower  end  of  the  femur, 
and  lower  end  of  tiie  tibia,  I  shall  not  attempt  at  present  to  offer  an 
explanation. 

True  Fractures  at  the  Base  of  the  Condyles, — The  diagnosis  of  m 
fracture  at  the  base  of  the  condyles  is  attended  with  peculiar  difficulties^ 
and  it  has  occasionally  been  mistaken  for  a  dislocation  of  the  mdius  antti 
ulna  backward. 

Dupuytren  says:  "There  is  nothing  so  cumnion  an  to  see  a  tracture  of  tliti 
lower  end  of  the  humerus,  immediately  above  the  elbow-joint,  mistaken  for* 
dislocation  backward  ;'  sin<l  he  mentions  three  cimes  wbieh  have  come  under 
his  own  observation.  I  have  found  an  opposite  error,  however,  by  far  the  most 
Irequent,  namely,  a  dislocation  of  both  bcines  backward  has  been  sup|K)sed  Vi  be 
a  fracture. 

*  Wat4on,  New  York  -Journ*  Me^l.,  Nov*  ISbll,  p,  43ti,  aecoud  atjries,  vol.  xi. 
^  Little,  Vojw,  ami  Buek^Ncw  York  Journ.  Med.,  Nov.  18«5,  p,  133. 
^^  Lange,  K.  Y,  Surg.  StK!.,  JHSO. 

*  Chfliii|>ion,  Ji«iini  Ounp  Rt^mtbdes  Boi.  Med,,  t.  1,  1818.  p.  32»;  Gartt,  op.  cit.,  t.  Iil 
^  Hutdiiuf^on,  MlhL  Tirnee  and  Gax,,  iSGtt,  t,  1,  p,  .W, 
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Tfie  sources  of  erabarnmsment  are  fiHrnd  in  tlie  proximity  of  the  frac- 
ture to  the  joint,  in  the  mpidity  witli  wliirU  swellirjg  (jcciirs,  and  in  the 
fetriking  similarity  of  the  symptoms  which  dniracterize  the  two  accidents. 
The  following  ure  the  signs  of  fracture: 

L  Preterniitural  mobility,  which,  owinja;  to  ihe  riipidity  of  the  nwellin^  and 
ihecontrnction  of  the  muaclea  wlinHc  teiidotis  are  ntrftuhed  over  tht-  iiroit-cting 
endii  of  the  bones,  i»  often  tioon  lost,  being  sncceecled*  aonietirnes  after  a  iew 
hours,  by  a  rigidity  equal  to  that  which  i^  usually  jiresent  in  fliHUjcations,  or 
«T«tt  greater.  It  is  especially  diliicuh  to  Ilex  the  arm,  owing  to  the  projection 
of  the  upper  fragment  into  the  bernl  of  the  elbow. 

1  CrepitUii,     This  e4iti  usual ly  be  detected  at  any  period  if  the  arm  is  auf- 
fiei«Dtlv  extended,  so  bh  to  bring  the  broken  surfacei*  aj^ain  itilo  apposition. 
Ji.  When    the  extension  is  sufficient,  reduction   is  easily  effected,  and    the 
lituml  length  of  the  arm  is  restored;  but  ihe  limb  Ininicdiately  shorteoa  when 
llhe extension  is  discontinued — especially  if,  at  the  same  moment,  the  elbow  is 
|bent,    This  is  a  very  important  meana  of  diagnosis. 

4.  A  careful  meaBurement,  made  from  the  point  of  the  internal  condyle  to  the 

piinn  proce-88,  declares  a  fKi^itive  shortening  of  the  humerus. 

I'By  flexing  and  extending  the  forearm  upon  the  arm,  while  the  fingers  are 

Ced  upon  the  lower  portion  of  the  humerus,  the  jirojecting  fragments  can  be 

Wl   Generally,  the  upper  fragment  being  in  front  of  the  lower,  an<l  pressing 

d(mD  into  the  bend  of  the  elbow,  its  end  cannot  be  so  ea«ily  recognized;  hut 

[the upper  end  of  the  lower  fragment  can  easily  be  made  out,  |»oateriorlyy  when 

f  the  forearm  is  considerably  flextd.     The  lower  end  of  the  upper  fragment  teels 

I  ittoremijgh,  and  is  \e&9  wide,  than  in  dislocations. 

<3.  Tbe  whole  of  the  lower  fragment  is  carried  backward,  and  with  it  the  radius 
iindaloa,  producing  a  striking  prominence  of  the  elbow  and  olecranon  proceas. 
Eflbrta  to  straighten  the  forearm  upon  the  arm,  when  no  extension  is  used, 
litCTease  rather  than  diminish  this  projection. 

y.  The  forearm  is  .slightly  tlexed  upon  the  arm,  the  angle  made  at  tlie  elbow 
I  ^flg  25  or  30  degrees, 

H.  The  hand  and  forearm  are  pronated. 

•♦^  The   relations   of  the   idecranon    process  with  the  two   condyles  remain 
tiwhaoged. 

I^n  a  case  of  qiiphi/seal  separation,  the  lower  end  of  the  npper  frag- 
ment has  greater  breadth  than  in  the  case  of  a  fracture  at  the  base  of  the 
<^ti<lylp,  and  the  line  of  separation  is  nearer  the  end  of  the  bone. 
KgTii  of  a  Dislocation  of  the  Radius  and  Ulna  Backward,— L  Preternat- 
^'J'al  immobility — that  is  to  say,  extension  and  flexion  arc  limited,  but  there  is 
VBOBt  always  present  a  preternatural  lateral  mobility. 
"j^Absence  of  crepitus.  It  la  in  this  joint  eapecially  that  surgeons  have  been 
^'^ted  by  the  chafing  of  the  dislocated  bones  upon  the  i n flam ^  joint  surfaces, 
*^d  have  supposed  that  they  discovered  crepitus  when  no  fracture  existed.  The 
njjiditywith  which  intlamniation  develops  it.'^elf  after  dislociUioni*  of  the  elbow- 
J^»ni.iir]d  the  consequent  abundant  elfusiun  of  lymph,  afford  the  probable  expla- 
^*tion  of  this  frequent  error. 

^  When  reduced,  the  bones  are  not  generally  disposed  to  become  again  dis- 
l*'»cM,  even  though  the  elbow  should  be  flexed, 

■*•  The  humerus  is  not  shortened,  but  the  olecranon  process  approaches  the  , 
*^ojion  process. 

,^' There  are  no  sharp  projecting  points  of  bone.  The  louer  end  of  the 
F^^'^ntemay  not  always  be  felt  in  the  bend  of  the  elbow  ;  but  when  it  is  felt, 
'*^  found  to  be  relatively  amooth,  broad,  and  round, 

*•  AreiDJiTkAble  prominence  of  the  elbow  aud  (»lecranon  pro-cess,  which  promi- 
^^ifltensibly  diminished  wheo  an  effort  ia  made  ttj  straighten  the  forearm  on 
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7.  ForearQi  tlexed  up  on  the  iirm  to  abfjut  the  same  degree  as  in  fracture. 

«.   Ihiud  and  forearm  jironated  sm  in  frticture. 

1^.  HelationB  of  the  olecranon  process  to  the  condylea  changed  very  greatly. 

The  moat  consttiBt  diagnostic  signs  are,  then,  in  the  case  of  a  fraoturf 
crepittis,  shortening  of  the  humerus,  projection  of  the  sharp  ends  of  th 
fragments,  and  an  increase  of  the  projection  of  the  el  how  when 
attempt  is  made  to  straighten  the  arm ;  and  in  the  case  of  a  dishication 
the  lihsence  of  crepitus,  humerus  not  shortened,  while  the  olecranon  aj 
pnjaches  the  acromion  process  ;  the  smooth,  round  liead  of  the  huiaern 
lost,  or  indistinctly  ielt  in  the  ^end  of  the  el  how,  and  tlie  projection  d 
the  point  of  the  el  how  diminished  when  the  attempt  is  made  to  straight^ 
the  foreartn  on  the  ann. 

It  18  proper,  also,  to  repeal  here  what  we  have  already  Haid  in  relation  u^^tlii 
cauBCrt  nf  this  fracture.  A  fracture  of  this  pnirit  h  produced  almost  ulway*  bj 
a  fall  upon  tht^  elbow,  but  a  dislocation  of  the  rfidiiH  tind  ulna  backward  cal 
never  be.  On  the  nther  hand,  a  dislocation  in  produced,  iu  rnoat  caaes,  by  ( 
fall  upon  the  pahn  of  the  haml^  \vhile  I  have  never  known  but  one  {racturi 
above  the  condyles  tt»  he  thus  produced. 

Prognosis. — Nine  limes  I  have  found  the  arm  shortened  from  half  a^ 
inch  to  one  inch,  or  a  little  more.  Moderate  ankylosis  is  almost  alwaj^ 
present  when  the  apparatus  is  fji-st  removed,  and  it  is  seldom  complete^ 
dissipated  until  after  several  months  ;  but  1  have  found  more  or  less  ank^ 
losis  at  seven  and  nine  months ;  and  twice  after  the  lapse  of  three  ye^i^ 
the  uiotiuns  of  the  joint  have  been  very  limited. 

A  few  years  sinee^  I  examined  the  arm  of  n  gcntlemau  who  waa  then  tw«2tal 
seven  years  old,  and  who  informed  me  that  when  he  wiia  four  years  old  he  t>t« 
the  huinerwd  just  ahovt-  the  condyles.  There  gtill  remained  a  sensible  defoc"Tn 
at  the  point  of  fracture ^he  c*>uild  not  completely  supine  the  forearm, 
whole  arm  was  weak,  and  theulunr  nerve  remarkably  sensitive.  The  ulna.: 
of  the  forearm,  and  also  the  ring  and  little  fingers,  were  numb,  and  have 
in  this  condition  ever  since  the  accident.  I  know  the  surgeon  very  well 
had  charge  of  this  case,  and  I  have  no  doubt  that  the  treatment  was  co 
In  JuDe  *jf  1850  I  operated  upon  a  lad,  nine  years  old,  by  sawing  off  the 
iecUng  end  of  the  upper  fragmeul,  whose  arm  had  been  broken  nine  mc 
before.  This  fragment  was  lyin^  in  front  of  the  lower,  and  the  skin  covi 
its  sharp  point  w^is  very  thin  and  tender.  There  was  no  ankylosis  at  the  ei 
joint,  but  the  hand  was  Hexed  f(*reibly  upon  the  wrist,  the  lirst  phalanges  e 
the  lingers  extended,  and  the  second  and  third  flcxetl.  Supination  and  pc 
tion  of  the  forearm  were  lost.  The  forearm  and  hand  were  almost  compl 
paralyzed,  but  very  painfnl  at  times.  The  ulnar  nerve  could  he  feit  lying  ai 
the  end  of  the  bone.  In  the  hope  that  a  favorable  change  might  result  by  res=^ " 
ing  the  prcf^sure  on  the  nerve,  yet  with  m^l  much  expectation  of  success,  I  eit* 
the  bone  and  reuioved  the  j>rojecting  fragment.  The  nerve  had  to  be  lifted 
laid  aside.  About  one  year  from  this  time  I  found  the  arm  in  the  same  condi^ 
Non-union  is  a  result  not  s*^i  frequent  in  fractures  at  this  point  as  higher 
but  Stephen  Smith,  of  the  Bellevue  H<»spital,  New  York,  reporti^  a  case  of  ■ 
union  in  a  man  of  twenty-three  years.  He  was  admitted  to  the  ln^pita 
the  Meventh  day  after  the  accident.  The  fractnre  was  simple  and  trans vi 
yet  at  the  end  of  four  uionths  he  wiis  dismissed  "  with  perfectly  free  mc 
at  the  point  of  fracture."^  The  failure  to  unite  was  attributed  to  a  sypUi 
taint, 

A  case  waa  tried  a  few  years  since  in  the  Supreme  Court  at  Brooklyn,  N^ 

^  Stuphea  Smith,  New  York  Journul  of  Medicine,  May^  1857^  third  series,  Tol.  il.l 
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iwbfd),  alter  a  simple  fracture  at  thi»  point,  the  arm  being  dressed  with  splints 

g»d  biidjigeft,  the  liltle  finger  sloughed  off  in  a  condilinn  of  dry  gangrene,  and 

'fjidjacent  parts  of  the  hand  were  altneked  with  moi^t  gangrene.     Dr?.  Pnrker 

irrince  believtd  that  this  j^eriouM  accident  wob  the  result  of  bandages  applied 

'  |illly  and  suttVred  to  remain  too  long,  while  Drs.  Valentine  Mott»  Rogers, 

^  Ayred,  Dixon,  and  others,  believed  the  gangrene  might  liave  been  due  to 

BUise»  over  whieh  the  surgeon  had  no  control.' 

Akw  rears  ago,  a  aimilar  ca»e  occurred  in  the  town  of  Spencer,  Tioga  Co., 

fi.  v.:  a  boy.  Aix  years  old.  having  hr(»ken  the  humerus  ju!*t  above  the  condyles. 

Tl»#  fraclur^  wast  oblique.     The  surgeon  who  wa.s  en  I  led  to  treat  the  case  was  an 

c^daod  highly  respectable  practitioner,     1  am  not  informed  of  the  plan  of  treat- 

flMotsnT  further  than  that  a  roller  was  iipplied.     On  the  eighth  day,  a  j*econd 

Wio  was  employed,  who,  finding  the  hand  cold  and  insennible,  removed  all 

he  dres«ingi^;  after  which  the  ihtimb  and  foretinger  ifloughed,  with  (Hher 

tionii  of  the  s^kin  and  flc^h  of  the  hand  and  arm.     The  surgeon  who  was  Bret 

Iteodance  was  prosecuted,  and  the  case  wa.s  tried  in  the  Supreme  Court  of 

tcouiily,  but  the  jury  found  no  cauue  of  action.     Dr.  Haw  ley,  of  Ithaca,  and 

itale  Dr.  Webster,  o*  Gene\*a  Medical  College,  testified  that,  in  their  opinion^ 

^deatb  of  the  fingers*  was  owin^  to  the  ore^sure  of  the  fragment  upon  the 

idiial  artery,  and  not  to  the  tightness  of  the  bandages. 

Df*  Gm««  has  alno  informed  ns  of  still  another  case  of  the  same  character, 
rhicli  occurred  in  Warren  Co..  Ky.     A  boy,  ten  years  old^  had  broken  Ym  arm 
»fe   the  condyle!*,  and   his  parents  having  employed  a  surgeon   residing  at 
f  di^tiince,  the  dre*<Hingft  were  applied,  and  directions  given  to  send  fur  the 
cm  whenever  it  became  necessary.     The  parents  saw  the  arm  wwcH'exces- 
•  n'l  knew  that  the  boy  was  siitfering  very  much,  but  did  not  notify  the 
il  the  tenth  day,  when  the  hand  was  found  to  be  in  a  condition  of 
ftf'  •!,  and  at  length  amputation  became  necessary.     Long  afterward,  in 

cl^e  ycdir  1851,  when  the  ooy  became  of  age,  he  prosecuted  hii*  i^urgeon,  but  with 
oo  rrs«H  to  either  partv  beyond  the  payment  of  their  respeetive  costs. 

Aaiiniliir  case  has  been  reported  to  me  by  Dr.  Lvman  Twomley,  of  Catta- 
txitgitfi  CVnTfiiy,  in  thi»i  State.  Dr.  Twomley  is  a  well-known  and  experienced 
•lErv  I   physiuiau.     Dr.  T,  was  called   t«  a  boy  let.  7,  who  had  fallen  ten 

iliv   .  uen  his  right  arm  at  the  base  of  the  condyles.     Although  hut  twelve 

^Oara  liad  tlupsed,  the  limb  wa«  greatly  swollen.  The  lower  end  of  the  upper 
jkftgaBPiit  projected  thmiigh  the  skin  three  inches.  His  pube  was  feeble  and 
■ttipr  '^  I  r  Dr.  T,  administered  chloroform  and  adjusted  the  frflgrnenta, 
1*%^  ^  were  applied,  and  cold  lotions.     On  the  tilth  day  gangrene  com- 

*f»iM-t^j,  an<i   on   the  seventh  day  Dr.  T.  amputated  at  the  point  of  fracture. 
Th<*  woanfl  resulted  in  the  formation  of  a  good  stump.     Examining  the  limb 
*Aer  mtnputation,  the  joint  was  found  filled  with  blood  in  a  putrid  state,  and 
Ui^  tifv^Des  above  and  below  were  infiltrated  with  the  same.     Both  of  the  lateral 
•lid    I  he    anterior   ligaments   of  the  joint  were  badly  torn.     The  biceps   and 
^tmdiimlta  anlicus  were  much  torn.     A  small  portion  of  the  olecranon  proceaa 
•Hd  more  of  the  coronoid  procet«8es  were  broken  otf.     The  brachial  artery  was 
rupltfi^il,  and  the  median   nerve  seriously  injured.     There  was  also  a  partial 
frmctur^  cif  the  carpal  extremity  ot  the  radius.     When  this  boy  became  of  age 
W  filtered  a  suit  against  the  doctor  for  malpractice,  in   having,  he  affirmed, 
ttftde  an  unnecessary  amputation  of  the  arm.     I  am  inlormed  that  the  allega- 
tlOBa  were  not  ^ustalced  by  the  Court,  and  in  this  decision  all  surgeons  must 
IttartiW  concur. 

While  I  would  not  deny  that  in  some  of  the  preceding  cases  the  sloughing 

mi^kl  bave  been  solely  due  to  the  tigbtnens  of  the  bandages,  against  which  eruel 

ind  mtochievnua  practice  we  cannot  too  alrongly  protest,  a  knowledge  of  the 

mHUtmj  of  these  parts,  and  the  opinions  of  the  very  distinguii<hed  gentlemen 

» ieitified  in  detence  of  these  fiurgetms,  must  compel  us  to  admit  the  possi- 

r  of  •ttch  accidents  where  the  treatment  has  been  skillul  and  faultless. 

I*  Treatment, — Tlie  splints  formerly  much  employed  in  this  cotiotry,  in 
"artiifeH  uImjuI  the  elbow -joint,  aiKl  perhaps  i^till  used  by  some  Americnn 


rk  Mt'diinl  Gazt'tte,  voK  xti.  pp.  ifi,  SO,  lit 
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surgeons,  are  simple  angular  side-splints,  without  joints,  such  as  th 
recommended  by  Physick;^  angular  pasteboard  splints,  felt,  leatli 
gutta  percha,  etc.,  or  angular  splints  with  a  hinge,  such  as  Kirkbride 
Thomas  Hewson's,  Day's,  Rose's,  Welch's,  or  Bond's. 


I 


Kirkbride's  splint,  which  is  said  to  have  been  used  in  the  Pennsylvania  H 
tal  in  several  instances,  is  composed  of  two  pieces  of  board,  connected  toget 
jy  a  circular  joint,  and  having  eyes  in  the  inner  edge,  two  inches  apart,  s 
holes  through  the  splint  at  graduated  distances  between  them.  There  is  alsi 
swivel  eye,  passing  through  the  upper  part  of  the  splint,  and  riveted  below, 
wire  is  fastened  to  the  swivel,  and  bent  at  right  angles  at  its  other  extremity 
a  size  to  fit  the  eyes  and  holes  in  the  splint.    The  splint,  properly  supported 

Eads,  is  to  be  placed  either  upon  the  outside  or  inside  of  the  arm,  and  seen 
y  rollers.    When  the  angle  is  to  be  changed,  the  wire  is  unhooked  and  rerao 
to  another  eye,  or  to  some  of  the  intermediate  holes  upon  the  side  of  the  spl 


Fig.  120. 


Fig.  121. 


Woli'h's  sj)lint.     The  hinjijes  may  be.  transf«'rr 
to  splints  of  different  sizes. 

Dr.  Kirkbride  reports  two  cases  of  fracture  of  the  lower  part  of  the  humer 
treated  by  this  plan,  one  of  which  resulted  in  ankylosis,  but  the  other  was  mu 
more  successful. 

H.  Bond,  of  Philadelphia,  has  contrived  a  very  ingenious  splint  for  the  elbc 
joint,  and  which  is  designed  also  to  afford  a  complete  support  to  the  forearm- 

For  myself,  I  generally  prefer  a  thick  sheet  of  gutta  percha,  mouU 
and  applied  accurately  to  the  limb.  It  should  be  extended  beyond 
elbow  to  the  wrist,  so  as  to  8upi)()rt  the  whole  length  of  the  arm,  elb< 
and  forearm.  Some  experience  in  the  use  of  wooden  angular  splints  ^ 
convinced  me  that  they  cannot  be  very  well  fitted  to  the  many  inequ- 
ties  of  the  limb;  and  neither  pasteboard  nor  binder's  board  has  suflSci* 
firmness,  especially  in  that  portion  which  covers  the  joint.  Angn 
splints,  furnished  with  a  movable  joint,  ])ossess  the  advantage  of  enabli 

*  Elements  of  Surgery,  by  John  Syns;  Dorsey,  Philadelphia  edition,  vol.  i.  p.  145. 
'^  American  Journal  of  the  Mediwil  Sciences,  vol.  xvi.  p.  315. 
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Bond's  olb'iw  f^pliiit. 

Win  chunge  the  an^le  of  the  limb  at  pleasure,  aiai  of  keeping  up  some 
(tgive  of  motion  in  tlie  artieiihition  withuut  disturbmg  the  fmcture  or 
the  ilressings :    but  the 

of    Diiy^s    liud     Rone's  Fin.  123. 

ipltBt^  miJer  them    €ompli€Iite(lH^ 

and  are  in  the  wav  of  a  nice  ap- 

piioition  of  the  rollers;  while  tljey 

«re  all  e*|ually  liable  to  the  objee- 

tion  muted  ag^iinst  angulur  wooJen 

^fitiiitB    without  jointN   viz.,   that 

thffjr  seldom  can   be   made  to   fit 

**rninitely  the  many  irregularities 

^F  the  arm,   elbow,  and   forea nu* 

I  Mm  ippljing  the  author\s    siiliiit, 

^mie  mast  be  taken  that  the  hu- 

portion  is  not  too  short,  or 

resciU  will   be  an  unnecessary 

of  overlapping  of  the  frag- 

ftt*.      This    may    generully    be 

^^Hoifiod   if  tlie  surgeon   will   first 

ipe  h'tn  material   to   the   sound 

ihile    the  whole    length    is 

*UE^«ierijijil  with  three  or  four  tliirk- 

>^«QMf  of  woollen  eloth,     Welch's 

*!plilit»,   made  of  a   material  pos- 

^>  mu'mg  a  slight  amount  of  flexi- 

-•ility,  approach  mor*^  nearly  tht^  accomplishnient  of  all   the  iudieatians 

-Uan  4ny  other  manufaeiure^i  splint  with  which  1  aui  acquainted,  but  tlie 

^Mmlicr  of  ca^es  in  practice  to  whicli  they  are  applicable  will  be  found  to 

^W  Itmttcd,  w*hile  gutta  percha  has  no  limit  in  its  application* 

WfcHe?«r  material  is  employed,  the  splint  should  be  first  lined  with  one 

MckHQB  ♦if  w«K>l!eo  cloth,  iir  soirie  proper  substitute.     A  pretty  large  pledget  of 

^*  mtton  batting  ought  alf*o  to  be  laid  in  fniat  of  the  elbow -joint,  to  prevent 

^lollir  fjoin  excoriating  the  delicate  and  inHamed  skin ;  and  great  care  should 


r 

The  nmtin 


■  t^Hlta-prriTi;!  .^jJlUit, 
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be  tiiketi  tt>  protect  the  booy  eminences  about  the  joint,  or,  rathef,  i 
thetii  from  prensure,  by  increasing  the  thickness  of  the  ()ads  above  and  be 
theae  emiiiencea. 

At  H  very  early  tlrty,  80  early,  indeed,  as  the  seventh  or  eighth  d 
the  splint  ishould  be  removed,  and,  wliile  the  fragments  are  Bteadied, 
joint  shoulil  be  sulijected  to  gentle,  passive  motion.  This  pnictice  sho 
be  repeated  as  often  as  every  secontl  or  third  dny^  in  order  to  prev< 
as  fur  as  possible,  ankylosis.  If  niucli  swelling  follows  the  injurj|H 
my  custom  to  open  the  dressings,  witlRiut  removing  the  splints,  o^ 
second  or  third  day  after  l\w  accident,  or  at  any  time  when  the  Bji 
toras  admonish  of  its  necessity.  Occasionally,  it  is  well  to  change 
angle  of  the  splint  before  reapplying  it»  If  the  angular  splint  will 
movable  joint  ia  used,  slight  changes  may  be  made  while  the  splint  is 
the  arm  ;  but  if  the  angle  is  much  changed  without  removing  the  rd 
they  become  unef[ually  tightened  over  the  arm  and  may  do  midehiefll 

[The  plaster -of- Paris  dressing  sliouhl  he  preferred  by  thosie  accustomed" 
use.  The  fracture  s^hould  be  reduced  aud  the  fragments  held  in  position  until 
dressing  is  firnu  It  sliould  extend  from  the  wrint  to  the  tihoulder.  The  oei 
aity  for  paai^ive  motion  during  the  first  three  weeks  ia  not  ho  great  as  to  prech 
immovable  dressings.  Indeed,  it  is  believed  by  nmnv  surgeoDs  that  early  pa;*? 
motion  in  this  fracture  ia  decidedly  detrimental  ana  should  never  be  practise 

When  ankylosis  has  actually  taken  place,  we  may  more  or  less  ov 
come  the  contraction  of  the  muscles  and  of  the  ligaments  by  gentle  piisa 
motion,  or  by  directing  the  patient  to  swing  a  dumb-belJ  or  some  otl 
heavy  weight,  as  first  recommended  by  Hildanus;  but  we  must  bear 
mind  the  danger  of  causing  a  refracture  by  too  early  or  immoderate  for 


§7.  Fractiire  at  the  Base  of  the  Condyles,  complicated  with  Fraetii 
between  the  Condyles,  extending  into  the  joint.  ^ 

This  fracture,  which  is  but  a  variety  or  complication  of  the  precedin 
is  even  more  difficult  of  diagnosis ;  and  its  signs,  results,  and  prop 
treatment  difler  sufficiently  to  demand  a  separa 
f*'"-  ^-'A  consideration.     I   have  recognized   the  acciJt*i 

six  times.  Confined  to  no  period  of  life,  it  sct'fl 
to  be  the  result  of  a  severe  blow  inflicted  diret'l 
upon  the  lower  and  back  part  of  the  bumen^ 
upon  the  olecranon  process.  ■ 

Dr.  Parker,  of  New  York,  wns  inclined  to  regard 
obscnre  aocitlent  about  the  elbow-j<dnt.  which  he  ^ 
in  a  tad  sixteen  years  old,  as  a  loiigitudhiat  frac* 
of  the  hunscrus,  with  separation  of  one  cuirdyle. 
which  had  been  occasioned  by  a  fall  upon  the  haJ 
For  myself,  I  ,should  regard  this  latter  circumst* 
a«  prestimjitive  evidence  that  it  was  not  a  fnictur* 
Ihia  character,  yet  I  do  not  mean  to  deny  the  pg 
Practure  at  the  litt*eof.»nd    bility  of  its  occurrence  in  this  way.  ^M 

twiweea,  the  oinidyle-i*.  ^| 

Symptoms. — Tlie  symptoms  are,  increa! 
breadth  of  the  lower  end  of  tlie  humerus,  occjisioned  by  a  separation 
the  condyles ;    displacement  upward  and  backward  of  the  radiu 


»  Pftrker,  New  York  Journal  uf  Medicin©,  Nov.  I85fi,  p.  31>1.  3d  »crie»,  vd.  i 
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uffia;  shorteiiiDg  of  the  luirnerus ;  crepitus  and  fiiobslity  at  the  hjkse  of 
the  condyles,  with  crepiiun  jihso  between  the  condyles,  developed  by 
pre&sing  them  together;  or  in  Ciise  the  mdiua  and  uhia  are  dniwn  up 
find  back,  the  crepitus  may  be  detected,  after  restoring  tliese  bones  to 
plttee,  by  pressing  upon  the  opposite  condyles.  Its  consequences  are, 
generally,  great  inflammation  about  tlie  joint,  permanent  deformity,  and 
bony  ankylosis.  An  opposite  result  must  be  regarded  as  fortunate,  and 
aj9  an  exception  to  the  rule. 

Tlie  treatment  must  be  chiefly  directed  to  the  prevention  and  reduc- 
tion of  inflammation;  at  least  during  tlie  finst  few  days.  Nor  \n  this 
eonstsrent  with  an  early  redaction  of  the  fragments,  and  moderate 
forts,  by  splint*?  and  bandages,  such  as  I  have  directed  in  case  of  a 
"i^imple  fracture  at  the  base  of  the  condyle.^,  to  keep  the  fVagments  in 
place.  No  surgeon  woubl  be  justified  in  refusing  altogether  to  o^ake 
suitable  attempts  to  acconijdish  these  important  indications  :  but  he  must 

Inlwavs  regard  them  as  st^conilary  when  compared  with  the  importance  of 
Controlling  the   inflammation.     When   splint.s  are  employed^  the  same 
fiiles  will  be  applicable,  both  a^  to  their  form  and  mode  of  apjilieotion, 
^as    in  cases  of  simple  fracture  above  the  condyles.     ria^tcr-of-Paris,  or 
mme  of  the  immovable  forms  of  dressing,  furnished  with  ample  fenestne, 
rvill  sometimes  be  preferred. 
The  following  will  more  completely  illuatrate  the  character,  liJ»tory,  and 
proper  trea  too  en  t  of  these  cji.*?eg  thau  any  remarks  or  ralea  which  I  can  present: 
A  woman,  set.  forty-four»  fell  upon  the  sitkvvHlk,  striking  upon  her  ri^ht  elbow. 
I  Jiaw  her  a  few  minutes  after  the  accident,  b^it  the  part^  about  the  joint  were 
ttlr*»ady  con«iderably  swollen,  and  it  was  not  without  ditliculty  that  the  diagnosis 
^f^^  made  out.     The  forearm  wiu*  nhj^litly  flexed  upon  the  arm,  and  pronated. 
Oo  seizing  the  clbow'  firm  I  v,  a  distinct  motion  wil^?  perceived  above  the  coiidylea, 
nnd  a  crepitus.     I  could  also  feel,  indiHlinctly,  the  point  (»f  the  upper  fragment, 
"hile  moderate  extension  was  made  upon  the  arm,  the  condyles  were  pressed 
t*'gether,  when  it  was  apparent  that  they  had  been  separated.     On  removing  the 
extension,  they  again  neparated,  and  the  olecranon  drew  up.     She  wiib  in  a  con- 
dition of  extreme  exhaustion,  and  the  bones  were  ea-sily  plHced  in  position.     An 
*ngBlar  splint  was  secured  to  the  lirid>,  jmd  every  care  lused  to  suf^[H>rt  the  frag- 
*n*Dt-s  completely,  but  gently.     From  this  date  until  the  conclmioii  of  ihe  treat- 
inenl  the  dressings  were  removed  ot\en,  and  ihe  elbow  moved  as  much  as  it  wjig 
pOMible  to  move  it.     Seven  moutha  after  the  accident,  the  elbow  was  almost 
WHnpletely  a.nky}o»ed  at  a  right  angle.     The  lingers  aad  wri8t,  also,  were  quite 
nfid.    Six  years  later,  the  ankylosis  had  nearly  disappeared ;  she  could  now 
ttemnd  extend  the  arm  almost  ha  much  as  the  other;  the  wri?it-joint  wa^^  free, 
iiullhe  fingers  could  be  flexed,  but  not  wufficieutly  to  touch  the  paha  of  the 
tiMid.    The  line  of  fracture  through  the  base  could  be  traced  easily ^  but  the 
attmeni*  was  not  shortened.     There  wai*.  moreover,  much  tenderness  over  the 
poinl  f»f  fracture  through  the  base*  and  at  other  points.     t>ecasioiialty,  a  slight 
imaing  WHS  noticed  in  the  radio- luimeral  articulation.     She  experienced  fre- 
^lent  j>ains  in  the  arm,  and  especially  along  the  hack  and  radial  border  of  the 
^^  finger»     During  the  first  year  or  two  after  the  accident,  the  arm  wasted 
**^^y  much;  the  hand  remained  weak»  but  the  muscles  were  well   developed. 
'» gcutleiuau  was  struck  with  the  tongue  of  a  carriage  with  which  a  couple  of 
liT^  were  running.     The  blow  was  received  directly  upon  the  buck  of  the  left 
**lwnv.    £>r  Sprague  and  myself  removed  some  small  fragmentst  of  bone^  and 
*nil<?  opening  the  wound  for  this  purpose,  we  could  see  distinctly  the  line  of 
'**"***^*  extending  into  the  joint  ils  well  as  across  the  bone.     The  condyles  were 
_**'  septrated.    The  sub»c<|iient  treatment  consisted  only  in  the  use  of  such 
a»nt  ^  would  beat  support  the  limb,  and  m(jst  t^uccessfully  combat  inflamma- 
**"'    The  arm  and  forearm  were  laid  upon  a  broad  and  well-cushioned  angular 
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splint,  covered  with  oil-clotii,  to  which  they  were  faateoed  by  a  few  light  turn§ 
«f  II  roller*  Twelve  year^  after,  1  foimd  the  humeriia  ghtirteiied  one  inch  and  a 
half,  Dtirinf^  the  iirst  year,  he  Rays,  there  was  no  motion  in  the  elbow-joint, 
hnt  he  can  now  tlex  and  extend  the  forearm  through  about  45*^ ;  when  flexe<!  to 
a  right  angle,  it  aeem?*  to  strike  a  solid  body  like  bone,  RotalioD  of  the  foreami 
h  eoinpletely  lost,  the  hand  being  in  a  position  midway  between  supination  and 
pronatirm.  He  auflfer?!  no  pain,  and  his  arm  m  qiuie  strong  and  ui^eful.  No 
means  have  been  emphtyed  to  restore  the  fiinetions  of  the  limb  but  paaaive  mo- 
tion at  first,  and  subsequently  constant,  active  use  of  the  band  and  arm* 

Altbou^ifb  tbe  flexed  position  must  usually  be  regarded  us  the  best  in 
these  fractures-^  for  the  leasoit  that  it  most  eoaipletely  relaxes  the  biceps, 
braehialia  anticus,  and  the  flexors  of  the  forearm,  and  because  if  anky- 
losis ensues  the  flexed  positiou  gives  the  most  useftil  arm,  yet  I  think  it 
might  he  proper  to  try  what  better  may  be  aecomphslied  by  permanent 
extension,  whh  the  forearm  stniightened  upon  the  arm,  according  to  the 
method  of  Dr.  ("lark,  described  in  the  preceding  pages. 

In  a  case  of  compound  coin  minuted  fracture  of  the  character  now  under  con- 
Bideralion,  Dr.  Stone,  of  the  Belleviie  Hos^pital,  New  York,  removed  the  condyle* 
and  sawed  otVthe  sharp  end  of  the  humerus.  The  woman  wai*  twenty-Hijc  years 
old  and  intemperate.  The  operation  was  made  as  a  substitute  for  amputation. 
No  aerious  complications  tolh^ved.  On  the  nin<:!ty-sixth  dsiy  ihe  wounda  were 
completely  healeib  **^^d  she  could  bend  the  forearm  to  a  right  angle  with  the 
arm,  the  action  of  tbe  muaelea  having  drawn  up  the  radium  and  ulna  against  the 
lower  end  of  the  shalt  of  the  bumerua,  so  that  the  motitms  were  natural  and  free.* 
The  practice,  as  the  re^iult  sufficiently  showa,  was  eminently  judicious;  and  iUi  i 
practicability  ought  always  to  be  well  considered  before  resorting  to  the  serious 
mutibition  of  ampntation.  The  great  principle  upon  which  the  success  of  re«ec-  i 
tion  is  here  based  Is  the  shorten j tig  of  the  hone,  whereby  tbe  reduction  may  be 
accomjdished  without  painful  ten»iou  to  the  muficles;  a  principle  w*hich  will 
demand  of  us  hereKlter  a  more  carelul  consideration  and  a  wider  a|iplicatioa, 

[The  resection  of  the  joint  in  compound  comminuted  fractures  of  tbe  lower 
end  of  the  humerus  is  now  a  safe  operation.  It  is  important  that  the  condition 
of  the  parts  be  thoroughly  understood,  and  that  tbe  operation  leave  the  joint  la 

Fris.  125. 


PlaRter-of-Paris  dressing  with  iron  bauds. 

the  best  possible  state  for  fnture  use.  Fibrous  tieaaes  should  be  saved,  and,  if 
possible,  the  muscular  attachmenta  to  the  coronoid  and  coracoid  processes.  A 
use  In  1  splint,  after  such  an  operation,  ia  made  with  iron  bands,  properly  bent, 
and  the  pi  aster- of- Paris  dressing.] 

1  Stoutt,  New  York  Juiirn,  uf  ^r«.l.   ^fuv.  isal,  |..  r.<»2,  vol.  vt.  2d  eerier* 
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Fractures  and  Diastases  of  the  Condyles  and  Epicondyles. 

I  prefer,  as  being  more  familiar,  the  terms  external  and  internal  eon- 
dvles,  to  which  it  will  be  convenient  to  add  the  terms  external  epicondyle 
and  internal  epicondyle,  as  indicating  the  abrupt  lateral  projections  on 
either  side  of  the  condyles,  of  which  the  largest  portions  are  epiphyseal. 
Theiie  crests  or  projections  are  formed  in  part  by  a  prolongation  of  the 
outer  and  inner  elevated  margins  of  the  humerus,  and  in  part  from  sep- 
arate centres  of  ossification,  which  in  early  life  mainly  overlie  the  two 
sides  of  the  lower  epiphysis.  In  advancing  years  these  lateral  epiphyses 
prolong  themselves  upward  to  reach  and  partially  overlie  the  humeral 
portions :  the  outer  epiphysis  becomes  united  by  bony  tissue  to  the  shaft 
or  humeral  apophysis,  about  the  sixteenth  or  seventeenth  year ;  while 
the  inner  epiphysis,  much  larger  than  the  outer,  is  not  united  usually  to 
it?  corresponding  apophysis  until  the  eighteenth  year.  Gurlt  places  the 
period  of  union  of  both  of  these  epiphyses  a  year  or  two  later. 

I  shall  hereafter  speak  of  the  epicondyles  as  all  of  those  portions  of 
the  lower  end  of  the  humerus  which  project  abruptly  from  the  condyles, 
and  are  composed  in  large  part  of  the  lateral  epiphyses,  but  not  entirely. 
Practically,  this  definition  leaves  no  portion  of  the  lower  extremity  of  the 
humerus  outside  of  the  capsule  except  the  epicondyles.  We  shall  there- 
fore have  to  speak  only  of  fractures  of  the  epicondyles,  and  of  fractures 
of  the  condyles  involving  the  joint ;  the  condyles  proper,  as  distinguished 
from  the  epicondyles,  constituting  on  the  one  hand  the  outer  end  of  the 
Wer  extremity  of  the  humerus,  including  so  much  of  the  articular  sur- 
6ce  as  belongs  to  the  eminentia  capitata ;  and,  on  the  other  hand,  so 
much  of  the  inner  portion  of  the  aiticular  surface  as  includes  the  trochlea. 
The  epi condylar  separations  consist  of  two  varieties,  one  of  which  is  an 
epiphyseal  separation,  and  the  other  a  true  fracture  ;  one  of  which  in- 
cludes only  a  portion  of  the  epicondyle,  and  the  other  includes  the  whole. 
The  remaining  fractures  will  all  be  intracapsular. 

.^  8.  Fracture  of  the  Internal  Epicondyle ;  and  Fracture  or  Diastasis 
of  the  Internal  Epicondylar  Epiphysis. 

I  will  here  add,  to  what  I  have  already  said  in  the  preceding  pages  on 
the  anatomy  and  development  of  the  humerus,  the  very  careful  descrip- 
tion of  the  development  of  the  lower  end  of  the  humerus  given  by  Dr. 
Zockerkandl,  Demonstrator  of  Anatomy  in  the  University  of  Vienna.^ 

"The  inferior  extremity  of  the  humerus  proceeds  from  a  synostosis  of  five 
»^rately  developed  porticms  of  bone.  These  are:  1st,  the  humeral-diaphysis, 
which  includes  the  supra-trochlear  fossa,  a  minute  portion  of  the  eminentia 
cipitiia,  and  on  the  dorsal  surface  the  ribbon-like  zone  of  the  trochlea;  2d,  the 
trochlea ;  3d,  the  eminentia  capitata ;  4th  and  5th,  the  epicondyles.  On  the 
faily-formed  humerus  that  part  is  called  the  internal  epicondyle  which  projects 
lefer-like  above  the  trochlea,  and  serves  as  the  point  of  origin  of  the  flexor 
poop.  Though  this  bony  prominence  presents  itself  as  a  united  whole  at  this 
*ife,  still  an  examination  of  the  humerus,  in  the  earlier  periods  of  its  develop- 
ment, teaches  us  that  the  internal  epicondyle  ol  the  adult  consists  of  two  pieces, 

'  Zackerkandl.  on  the  Epicondyliir  Fracture  of  the  Ilnnierus.  Ilogp.  Gazette,  Sept.  27, 
1'!^.    Septtnit-Abdmck  aus  der  "Algem,  Wiener  Me<liz.  Zeilung,"  lK7h,  Nr.  9. 
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the  superior  of  which  belongs*  to  the  humeral  diaphysi.H,  to  the  median  surface 
of  which  the  osseous  nticleus  <if  the  epicondyle  applies  itself,  euhirges,  and 
fintdly  unites  with  the  up|>er  pDrtion  to  form  the  lever  of  the  flexor  group  of 
mu»eles.  Accordingly  what,  in  ordinary  at'ceptation,  is  called  a  fracture  of  the 
epieoiidyle  h  something  more,  sitice  it  includes  also  a  part  of  the  humerus.  It 
is  difficult  U)  believe  thiit  only  that  part  of  the  internal  epicondyle  which  cor- 
responds to  the  epiphyseal  centre  uf  osiifieation,  should  oe  broken  off  in  the 
adult,  so  th.it  distinct  cases  of  epicornlyljir  fracture  can  occur  only  in  youths. 
"  What  we  call  external  epicondyle,  on  the  completely  developed  humerus, 
and  a  Ainall  portion  of  which  (called  '  la  [letite  saillie/  in  the  above  quotatiou 
from  Mulgaigne)  can  be  felt  and  seen  through  the  skin  of  the  arm  in  lean  *ub- 
jects,  bel<>ngSj  a^^  tans^ht  by  embryological  observations,  not  jiroperly  to  the 
external  epicondyle,  but  represents  the  most  inferior  prominence  of  the  criJtii 
externa  humeri*  with  which  the  more  posteriorly  extending  epiphysenl  nucleuB 
of  the  external  epicondyle  lintdly  unites.  The  epicondyles  fd'  adult**,  iherefore, 
belong  partly  to  the  humerus  and  partly  to  the  actual  ejdphyseal  epicondylcs, 
as  a  glance  at  the  humeri  of  young  persons  leaches  un.  From  the  real  interoal 
epicondyle,  which  we  term  epiphyseal,  ari«e  the  radiali**  internus,  ulnaris  iiiter- 
nu*s,  palmaris  longus^  and  a  small  porti^tn  fd"  the  pronator  teres,  while  from  that 
pt^rtof  the  epicondyle  which  belongHto  the  humeral  diajdiysis,  arises  the  greater 
portion  of  the  prunator  above  named.  On  the  external  epiphyseal  epicondyle 
are  found  the  common  extensor  of  the  fingers,  the  ulnaris  externus,  and  the  ^^ 
anconeus  quartus." 

These  views  of  the  at^atomy  and  development  of  the  condyles  anc;:^ 
epicondyle.s,  aoci  which  are  tie  doubt  correct,  compel  me  to  recunside  ^^ 
the  statements  I  have  made  in  tlie  earlier  editions  of  this  work,  aitd 
correct  certain  errors  into  which  the  author,  in  common  with  all  otlv 
writers,  has  fallen  In  the  classification  of  certain  reported  examples 
IVacttires  of  the  epicondyles.     Hitherto,  while  in  speaking  of  tVacttlir 
<d'the  internal  epicondyle,  I  have  distinctly  .stated  that  my  remarks  wo-^m*« 
limited  to  .separations  of  tlie  epicondylar  epipliyses,  f  have  not  hesita^^^^ 
t<i  include  as  proffer  examples  those  cases  iji  which  I  believed  the  ent-i^  « 
epicondylar   projection   to   be   inclndeil.      Other  writers   have,   witb 
exception  so  for  as  I  know,  done  the  same.     The  observations  of  Zu 
erkandl,  however,  show  that,  as  I  have  before  stated,  these  extreme  fp^ 
jections  are  compnjsed  only  in  part  of  the  true  epieondyhir  epiphvi^ 
We  must  then  her^eafter  speak  of  these  separations  which  are  epic^ 
dyhir,  ami  only  eidphyseal,  as  composing  one  class  of  accidents,  cm^ 
wliieh  must  be  in  a  great  measure  peculiar  to  children ;   and  of  th  ^ 
which  are  epicondylar,  but  include  also  that  portion  of  the  epicond^ 
which  is  not  epipbyseah  as  anotlier  class,  belon;^dng  cliieflv  to  adults,  t-^  1 
possible  in  children. 

According  to    Zuckerkandl,  it  has  been  observed  by  RaTuband  vl 
Renault  that  there  is  sometimes  n  persistence  of  the  epiphysis,  tlie  sef 
ration  cotitinuing  to  adult  life ;  from  wluch  we  iiuist  infer  tfiat  an  e  :; 
condylar  epiphyseal  diastasis  might  take  place  in  the  adult,  but  it  m 
nevertheless  be  very  infrequent.     We  am  have,  usually,  no  means 
detennining  this  point  except  in  the  autopsy,  and  we  must  therefore  be  I 
in  doubt  sometimes  whether  a  particubir  clinical  case  is  to  be  regard 
as  an  epiphyseal  separation  or  a  true  fracture  ;  our  only  means  of  diff( 
ential  diagnosis  beitig  the  pt*obabilities  alforded  by  the  age  of  the  patiei 
the  cause,  and  the  size  and  form  of  tlie  fragment. 

Itt  treating  of  this  subject,  then,  we  can  only  relieve  ourselves  of  tl 
embarrassHient  by  treating  of  epicondylar  fractures  and  diastases  as 
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class,  existing  in  two  subordinate  forms — namely,  one  in  which  only  the 
epiphysis  is  torn  off  before  bony  union  to  the  crista  humeri  has  taken 
place — a  true  diastasis;  and  the  second,  in  which,  bony  union  having 
been  completed,  the  whole  of  the  extreme  projection  or  epicondyle  is 
separated  from  the  shaft — a  true  fracture.  The  differential  diagnosis  of 
these  two  forms  of  injury  to  the  epicondyle  is  somewhat  diflBcult  to  estab- 
lish by  external  signs.  The  age  of  the  patient  is  doubtless  the  most  im- 
portant consideration,  and  in  this  view  diastasis  must  be  regarded  as  by 
fer  the  more  frequent  accident. 

This  is  probably  the  accident  which  Granger  first  described,  and  which 
he  ascribed  solely  to  muscular  action.     He  does  not  speak  of  it,  however, 
as  a  diastasis  of  the  epicondyle,  but  as  "  a  particular  fracture  of  the 
internal  condyle."     "A  circumstance  attending  this  fracture,**  says  Mr. 
Granger,  "  is  that  of  its  being  occasioned  by  sudden  and  violent  muscu- 
lar exertion  ;  and  it  will  be  recollected  that  from  the  inner  condyle  those 
powerful  muscles  which  constitute  the  bulk  of  the  fleshy  substance  of  the 
ulnar  aspect  of  the  forearm  have  their  principal  origin.     The  way  in 
which  the  muscles  of  the  inner  condyle  are  involuntarily  thrown  into 
such  sudden  and  excessive  action  I  take  to  be  this :  the  endeavor  to  pre- 
vent a  fall  by  stretching  out  the  arm,  and  thus  receiving  the  percussion 
from  the  weight  of  the  body  on  the  hand."* 

It  is  a  fact  of  significance  in  this  connection,  that  most  of  these  frac- 
tures hitherto  reported  as  epicondylar  have  occurred  in  children,  before 
the  union  of  the  epiphysis  is  completed,  when  muscular  contraction  might 
more  often  prove  adequate  to  its  separation,  and  when  the  epicondyle  is 
less  prominent,  and,  therefore,  less  exposed  to  direct  blows,  than  in  adult 
life. 

M.  A.  C^sar  has  collected  fourteen  cases,  of  which  number  only  four  were 
Mults,  two  were  from  eight  to  ten  years  old,  five  from  eleven  to  twelve,  and 
three  from  fifteen  to  sixteen.*  While  of  five  fractures  which  I  have  regarded 
w  fractures  of  the  epicondyle,  all  except  one  occurred  between  the  ages  of  two 
and  fifteen  years. 

1^  is  equally  true  that  a  large  majority  of  all  the  fractures  of  the 
internal  condyle,  including  those  which  enter  the  articulation,  as  well  as 
^Hose  which  do  not,  belong  to  childhood  and  youth.  I  have  seen  but  two 
wceptions  in  fifteen  cases.  Since,  then,  direct  blows  generally  produce 
those  fractures  which  penetrate  the  joint,  no  good  reason  can  be  shown 
^J  they  should  not  sometimes  produce  fractures  of  the  epicondyle. 
yne  of  the  exceptions  to  which  I  have  referred  as  not  having  occurred 
'n  early  life,  is  sufficiently  rare  to  entitle  it  to  especial  notice. 

di  I  ^^^®^  thirty-four  years  of  age  fell  from  an  awning  upon  the  sidewalk, 
J^'^ting  the  radius  and  ulna  backward;  the  dislocation  was  immediately 
J^uced  by  a  woman  who  came-to  his  assistance,  but  when  he  called  on  me  soon 
^1  *'•  ^  found  a  small  fragment  of  the  inner  condyle,  probably  the  epicondyle 
in  th^'  "r^lf®"  off  and  quite  movable  under  the  finger.  It  was  slightly  displaced 
gj^^  direction  of  the  hand.  I  could  not  learn  positively  whether  in  falling  he 
^*  the  elbow  or  the  hand,  but  there  was  presumptive  evidence  that  he  struck 

Crjjj  ^^    a  Particular   Fracture  of  the  Inner  Condyle  of  the  Humerus,"  by  Benjamin 
]M  P'"»  Burgeon,  Burton-upon-Trent.     Edinburgh  Med.  and  Surg.  Journ.,  vol.  xiv.  p. 

^«ar^  Essai  sur  le  frac.  de  I'^pitrochlee,  th.  dc  Paris.  1876. 
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the  hand ;  if  so,  then  prohahly  the  fracture  was  the  result  of  muscular  acti 
which  is  the  more  extraordinary  as  having  taken  place  in  a  man  of  his  age, 
in  which  case  it  must  be  assumed  that  the  epiphyseal  unicfti  was  delayed. 

It  is  pretty  certain,  however,  that  the  theory  of  causation  adopted  by  Gran 
is  too  exclusive.  A  lad  was  brought  to  me,  aged  eleven,  who  had  just  fa] 
upon  his  elbow,  the  blowliaving  been  received,  as  he  affirmed,  and  as  the  ecc 
mosis  showed  pretty  conclusively,  directly  upon  the  inner  condyle.  The  ft 
ment  was  quite  loose,  and  crepitus  was  distinct.  He  could  flex  and  extend 
arm,  and  rotate  the  forearm,  without  pain  or  inconvenience.  I  am  quite  s 
the  fracture  did  not  extend  into  the  joint ;  the  result  seemed  also  to  confirm  1 
opinion,  for  in  three  months  from  the  time  of  the  accident  the  motions  of 
elbow-joint  were  almost  completely  restored.  Out  of  fourteen  cases  collected 
C^sar,  at  least  eight,  says  Poinsot,  were  produced  by  a  direct  cause. 

Mr.  Granger  has  failed  to  establish,  by  any  particular  .proofe,  that 
more  than  one  or  two  of  his  cases  the  fracture  was  the  result  of  moscti 
action ;  but,  on  the  contrary,  I  am  disposed  to  infer,  from  the  viol 
inflammation  which  generally  ensued  in  his  cases,  from  the  frequency 
ecchy mosis,  and  especially  from  the  injury  done  to  the  ulnar  nerve  in 
least  three  instances,  that  most  of  them  were  produced  by  direct  blc 
inflicted  from  below  in  the  fall  upon  the  ground.  Fractures  produced 
muscular  action  are  seldom  accompanied  with  much  inflammation  or  ei 
sion  of  blood,  and  it  is  much  more  probable  that  the  ulnar  nerve  shoi 
have  been  maimed  by  the  direct  blow  which  caused  the  fracture,  than 
the  displacement  of  the  epiphysis,  which  is,  as  I  shall  presently  sh< 
almost  always  carried  downward,  and  oftener  slightly  forward  than  ba 
ward.  It  is  only  when  the  fragment  is  forced  directly  backward  that  i 
ulnar  nerve  could  be  made  to  suffer ;  a  direction  which,  it  does  not  se 
me,  it  could  ever  take  from  muscular  action  alone. 

Of  all  the  cases  above  alluded  to,  including  Granger's  cases,  it  may  be  jus 
said  that  they  were  not  verified  by  an  autopsy,  and  that  they  do  not,  thereft 
prove  absolutely  the  existence  of  such  a  diastasis.  In  a  case  reported  by  Denu 
there  was  an  exostosis  resulting  from  a  fracture,  which  caused  paralysis  of 
ulnar  nerve ;  but  there  is  no  evidence  that  the  injury  to  the  nerve  was  the  res 
of  displacement  of  the  fragment.  It  was  cured,  however,  by  excision  of  i 
exostosis.^ 

Poinsot  suggests  that  when  a  fracture  of  the  internal  epicondyle 
caused  by  a  fall  upon  the  hand,  the  result  may  sometimes  be  due  rati 
to  the  action  of  the  internal  lateral  ligament  than  to  muscular  actioi 
and  he  says  that  Granger,  Fergusson,  Dale,  and  Richet  have  observ 
cases  of  this  kind.  He,  however,  refers  to  one  case  mentioned  by  Hin 
in  which  the  accident  was  declared  to  be  plainly  the  result  of  muscul 
action,  it  being  occasioned  in  a  little  boy  by  the  act  of  raising  himself  1 
his  arms  while  suspended  from  a  trapeze. 

Malgaigne  speaks  of  this  accident  as  a  ''fracture  of  the  epitrochld 
evidently  including  in  this  term  all  of  the  epicondylar  projection, 
states,  however,  that  *'  there  is  good  ground  for  supposing  that  in  so 
cases,  at  least,  it  is  a  disjunction  of  the  epiphysis.'*  Gurlt  distin^ 
states,  also,  that  clinical  experience  shows  that  both  the  inner  and  ot 
epiphyses  are  sometimes  broken,  however  difficult  it  may  be  to  dem 
strate  the  fact  anatomically.     The  case  of  which  he  furnishes  an  il 

»  Poinsot,  op.  cit..  pp.  314-.317. 
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rration  is  his  book  (p.  71*7,  Fiji,  100),  and  as  being  in  tlie  patliological 
coljfction  at  Wurzburg,  may  iiulced  liavo  been  a  fmcture  of  the  entire 
merhBl  epicondyle,  iricludiiig  both  ihe  epiphysis  and  the  iipopbysis,  but 
there  is  no  evidence  or  pretence  that  it  was  the  epiphysis  alone  J 

The  itpccimen  described  b^  Zuckerkandl,  found  in  the  dissecting-room,  and 

iwtlhout  »  clinical  history  (Fig*  120),  and  which  he  bus  kindly  sent  to  me,  is 

j*<N)biiblf  the  only  example  of  whiuh  we  can  apeak  with  any  degree  of  poeitive- 

ofw  M  having  been  sustained  by  an  antopy.     The  Jbllowing  h  hh  aecoutit: 

" Xlie  separation  of  the  internal  epicondyle  I  lound  on  the  left  arm  nf  a  struni^'- 

iMMied  man.     After  the  removal  of  the  flexon*,  the  epicondyle  appeared  projectinj:; 

Afvanl  tumor-like,  but  immovable,  ^o  that  at  first  night  I  thought  of  a  fraetnre 

#ltalrd  by  calliia.     A»  I  removed  the  dense  connective  ti^jsue,  which  si^uf rounded 

MJte  rpicotidyle,  there  appeared  a  furrow,  which  encircled  the  irrejruhir  bimy 

!OC€»  and  formed  a  Hharp  line  of  demarcation  between  it  and  tlie  hunverai 

/le.  The  tumordike  bony  prominence,  therefore,  represented  the  epiph- 
•fplcondyle.  On  farther  examination  it  was  seen  that  the  epiphyseal  wau 
tct^d  with  the  humeral  epicondyle  only  by  a  dense  lisisue.  was  irregularly 
i»mI  on  'itfi  uneven  upper  surface^  slightly  concave  on  its  superior  uttaclied 
bout  the  size  of  an  rw  lunatuin.  In  the  figure  are  plainly  seen  the 
ml  epicondyle.  the  epifiliVHeal  epicondyle,  and  between  them  the 
^bcrve-cieBcnbed  furrow^  which  was  filled  witli  fibrous  tissue.  The  separated 
^^picondyte  dors  nnt  correspond  in  form  to  that  of  a  youthful  peraoii,  nor  U*  llie 
i^erior  |»art  of  the  flexor  condyle  in  the  adult.  Its  long  axis  in  the  latter  ii* 
pttrmllel  with  that  of  I  he  liu  meruit— in  our  preparation,  however,  it  is  sagittal^ 
C^ri»ted»  a2»  it  were,  on  its  axis.  The  inferior  portion  of  the  epicondyle  is  in  the 
^a<lialt  abtiot  one- half  em.  distant  from  the  edge  of  the  trochlea*  but  it  is  more 
%kill  one  cm.  removed  in  this  preparation;  so  that  the  Literal  surface  of  the 
^CV9^«tt  b  very  deep.  ' 

The  bone  ia  from  an  adult»  as  stated  by  Dr,  Zuckerkandl,  but  he  has  omitted 
•<lineniino  that  the  coronoid  foaaa  is  small,  and  the  olecranon  fossa  is  nearly 
oU)U'ratrd,    indicating    that    for    a 

t«n|  time  before  deatti  the  motions  of  fio,  120. 

^^t  Joint  were  limited.  The  pre- 
««fa]|ition  ti«,  therefore,  that  this  was 
*«  old  fracture;  a  fact  which  in- 
I  grt»ally  the  ditticuUy  of  deter- 
itttiof  preci»»ely  the  orijrlnal  char- 
drr  of  the  accident.  There  is  a 
**<wtl  vrrtica!  and  remarkable  facet 
%^«iiUonrd  by  Vr.  Zuekerkandl  on 
**at  loner  aide  of  the  trochlea;  the 
5*^J^"  '    i**  pridirthly  not  normal 

**»  1'  lod  altogether  there  are 

fcuic:ni«in^  that  the  bone  has  at  some 
'  me  iuffered  a  very  severe  an<l  per- 
m^  complicated    injury.     Perhaps 
ere  wan  more  than  one  line  nf  trac- 
sibly  a  transverse  fracture 
I  ihc  shafi  nt  the  base  of  the 
litlflt^  "t  t1irr>ugh  the  Hue  of  the 
'U.     If  such  wer*: 
ijien  docs  not  ill  us- 
mm  pic   fracture  of   the  epi- 
adyle;  but  the»e  are  points  which 
i<«atirient  character  of  the  fracture 

oot  permit   U8  to  determine  positively.     We   think,  however,  this   may 
ftly  be  called   a  separation  of  the  epiphyseal  portion  of  the  internal  epi- 


Separutkm**!  lUe  c*pipUytk^nl  i«trtioii  of  the  in- 
Uirijiil epu^iiifiyle.  (Zii<'ktii'kji]:idl'!<i speojinen. i 


ll»ndhii^h  d«f  lrhf«  von  ilcn  Kaocheiit>rilchen,    Vtm  Dr,  E.  Gtirit,  Prof,  der  Chirurgio 
•S»r  Krit)f|(hchoti  L'oivervitAt  zti  Berlin.    Jfnmni,  t8rt2,  pp.  79ft»  7i)7» 
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condyle,  but  whether  it  was  a  simple  fracture  or  separation,  uncomplicated  w: 
any  other  lesion  of  the  bone,  cannot  now  be  determined. 

Direction  of  Displacement,  Symptoms,  etc. — I  have  seen  what  I  so 
pose  to  be  this  epiphysis  displaced  in  the  direction  of  the  hand,  or  do^i 
ward,  very  manifestly,  twice,  and  in  two  other  examples  a  careful  mei 
urement  showed  a  slight  displacement  in  the  same  direction. 

The  greatest  displacement  occurred  in  a  boy  fifteen  years  old.  He  had  fall 
upon  his  arm  in  wrestling,  and  his  surgeon  found  a  dislocation  of  the  bones 
the  elbow-joint,  which  he  immediately  reduced.  The  diastasis  of  the  epicondj 
was  not  at  that  time  detected,  the  arm  being  greatly  swollen.  No  splints  wi 
applied.  It  was  three  months  after  the  accident  when  I  saw  him,  at  which  tii 
I  found  the  internal  epicondyle  removed  downward  toward  the  hand  one  in 
and  a  quarter;  and  at  this  point  it  had  become  immovably  fixed.  Partial  anl 
losis  existed  at  the  elbow-joint,  but  pronation  and  supination  were  perfect, 
one  instance  I  believed  the  fragment  to  be  carried  about  three  lines  upward  a 
two  backward  toward  the  olecranon ;  in  each  of  the  other  examples  the  fn 
ment  did  not  seem  to  be  displaced. 

Granger  found,  also,  in  the  five  examples  which  came  under  his  notice,  t 
epicondyle  carried  toward  the  hand,  with  more  or  less  variation  in  its  latei 
position,  so  that  while  in  some  instances  it  touched  the  olecranon,  in  others 
waa  removed  an  inch  or  more  in  the  opposite  direction. 

It  is  probable  that,  except  where  controlled  by  the  force  and  directi 
of  the  blow,  or  by  some  complications  in  the  accident,  the  fragment, 
displaced  at  all,  always  moves  downward  toward  the  hand,  or  downwa 
an«i  a  little  forward,  in  the  direction  of  the  action  of  the  princi] 
muscles  which  arise  from  this  epiphysis ;  and  when  the  fracture  or  sep 
ration  is  the  result  of  muscular  action  alone,  this  form  of  displacem^ 
seems  to  me  to  be  inevitable.  In  addition  to  the  small  size,  mobilil 
crepitus,  and  generally  slight  displacement  of  the  fragment,  which, 
connection  with  the  age  of  the  patient,  are  the  principal  signs  of  tl 
fracture,  it  may  be  noticed  that  there  is  usually  some  embarrassment 
the  motions  of  the  elbow-joint,  which  may  be  due  in  part  to  the  swellin 
and  in  part  to  the  detachment  of  the  point  of  bone  from  and  aroai 
which  most  of  the  pronators  and  flexors  of  the  forearm  have  their  ris 
In  one  instance,  already  quoted,  that  of  the  lad  aged  eleven  years,  wl 
is  supposed  to  have  had  a  detachment  of  the  epiphysis  from  a  dire 
blow,  the  motions  of  pronation,  with  flexion,  were  not  at  all  impairs 
neither  immediately,  nor  at  any  subsequent  period,  but  the  fragment  wa 
never  sensibly,  or  only  very  slightly  displaced. 

Granger  has  recorded  another  class  of  symptoms,  to  which  I  have  alrea< 
alluded,  his  explanation  of  which,  however,  I  am  not  prepared  to  admit  Oi 
of  these  cases  he  describes  as  follows  :  A  boy,  eight  years  old,  fell  wiih  violenc 
and  broke  off  completely  the  whole  of  the  inner  epicondyle  of  the  rig 
humerus.  The  lad  said  he  had  fallen  on  his  hand.  The  fragment  was  displac 
toward  the  hand.  Severe  inflammation  followed,  but  he  recovered  the  free  *, 
entire  use  of  the  elbow-joint  in  less  than  three  months  after  the  accident, 
splints  or  bandages  were  ever  employed.  From  the  moment  of  the  accid^ 
the  little  finger,  the  inner  side  of  the  ring  finger,  and  the  skin  on  the  ulnar  ^ 
of  the  hand,  lost  all  sensation.  The  abductor  minimi  digit!  and  two  contigU 
muscles  of  the  little  finger  were  also  paralyzed.  This  condition  lasted  eigl> 
ten  years,  after  which  sensation  and  motion  were  gradually  restored  to  tl 
parts.  As  a  consequence  of  this  paralyzed  condition  of  the  ulnar  nerve,  ^ 
successive  crops  of  vesications,  about  the  size  of  a  split  horse-bean,  commeiP 
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ykfm  on  the  little  finger  jirul  ulnar  edge  of  the  liand  mnue  weeks  after  the 

4cddcfiC,  leaving  trnnblesome  excuriuti(ms.     This  erupt iuii  did  not  entirely  cease 

l5)rtwo  or  three  months. 

Mr  nmnper  saya  he  found  "the  same  paralysis  of  the  small  museles  of  the 

%i9$f£Tf  the  same  loea  of  feeling  in  the  integuments,  and  the  Bame  sueces- 

~*^  op«  of  vesicles  on  tlie  art'ected  part*)  of  the  hand,  as  occurred  in  the 

:  ease,  in  two  other  case^^/' 

Prognosifl. — As  in  other  accidents  about  the  elbow^joiiit,  a  temponirj 
I  lagidily  is  likely  to  ensue.     Tlie  mere  confirietnent  of  tlie  unn  In  a  flexed 
lion  is  sufficient  to  determine  this  result  without  llie  interposition  of 
cturt* :  but  wherj   indauimation  oeetirs,  more  or  less  eontniction  of 
lie  *'  muscles^  etc.,  about  tlie  joint  must  en^^ue.      To  this  eircuin* 

^laur  1  Jore,  added  to  the  confinement,  rather  than  to  tlie  fructure, 
'Will  be  due  tJie  ankylosis.  If  the  fragment  ia  not  displaced,  the  frac- 
Eure  cauDot  certainly  be  responsible  fur  the  loss  of  motion,  since  it  does 
»ot  in  any  way  involve  tbt?  joint;  and  if  displacement  exist?,  its  ultt- 
nUe  effect  in  tlirninjshing  the  power  of  the  tiiuscles  which  arise  from  the 
cnipbvais  must  be  oidy  trivial  and  scarcely  appreciable.  We  might, 
uererore^  reasonably  conclude  that  where  the  accident  has  been  prop- 
«rfy  treated^  permanent  ankylosis  would  be  the  L%\ception,  and  not  the 
nfe. 

This  vifw  of  the  matter  seem^  alac»  to  be  sustained  by  the  recorded  reflult^. 

iGr»nger*9  ca^rs,  the  full  range  of  flexion  and  extension  of  the  forearm  has 

1  ftnalty  reatiired,  or  with  so  triliing  an   exception  as  nut  to  be  observable 

lit  close  attention,  in  every  instance ;  exce|)t  In  the  one  already  mentioned, 

was  originally  complicated  with  dit^localion ;  and  even  in  this  caae  the 

maiming  was  incoiifiiderable.     Malgaigae.  who  says  "it. ought  to  be 

1  that  in  this  aeeident  articular  rigidity  is  id  most  inevitable/'  seems* 

beless  to  admit  the  justness  of  Granger's  observation  iis  to  the  final  result, 

\  proper  means  are  employed  to  prevent  it,     I  have  mvHelf  found  only  once 

Dftsiderable  ankylosis  of  the  joint  after  the  lapse  of  a  few  years. 

tiwcrs,*  of  New  York,  reports  ten  ciises.  of  which  nine  regained  the  func- 

»  perfectly t  and  the  other  had  motioiia  nearly  complete  when  lost  sight  of. 

'  In  tKww  waa  there  deformity.] 

Treatment. — This  accident  does  not  constitute  an  cxcejition  to  the  rule 
^rliich  experience  ha^  establisbedi  that  small  epiphyseal  projections,  when 
•-">nci:  di>[»hice<i,  can  seldom  be  reafcored  completely  to,  or  maintained  in 

^^B  Granger  remarks :  "I  have  purpasely  avoided  saying  one  word  about  replacing 
^^Bke  detached  condyle  *'  (ef»icondytc],  **and  for  these  reasmn:  during  the  state 
^B^^^tsrie faction  of  the  limb,  no  means  could  be  adopted  for  coalinuig  the  re- 
'  ^-3nrt*d  condyle  in  its  place,  beyond  that  of  the  relaxation  of  the  muscles;  and 
I  ^^'vih  bf-fore  the  tumefaction  has  commenced,  and  after  it  has  subsided,  all 
iviitm  to  replace  the  condyle,  or  even  to  change  the  position  of  it,  have 
He  even  proceeds  so  far  as  to  declare  that,  while  attention  ought  to  be 
iffn  to  the  reduction  of  the  inflammation  by  appropriate  means,  we  ought, 
ertheJess,  to  instruct  the  patient  to  flex  and  extend  the  arm  daily  from  the 
nenl  the  accident  occurs  until  the  cure  is  completed,  anci  without  any  regard 
)  coufkolidation  of  the  fragment;  '*  the  exereiae  of  the  joint  in  this  manner 
tonttitute  the  principal  occupation  of  the  patient  for  several  weeks;  and 
uld  it  be  remitted  during  the  formation  and  consolidation  of  the  callus,  much 
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of  the  benefit  which  may  have  been  derived  from  this  practice  will  be  lost,  &w 
will  with  difficulty  be  regained."  With  only  slight  qualifications  I  would  ado j 
the  advice  of  Mr.  Granger. 


The  limb  ought,  at  first,  to  be  placed  in  a  position  of  semiflexion, 
that  if  ankylosis  should  unfortunately  ensue,  it  would  be  in  the  conii  — 
tion  which  would  render  it  most  serviceable,  and  also  because  in  this 
position  the  muscles  which  tend  to  displace  the  fragment  would  be  mo^t 
completely  relaxed.     While  thus  placed,  an  attempt  ought  to  be  mad^., 
by  seizing  the  epiphysis,  to  restore  it  to  position ;  and  if  the  effort  su<?- 
ceeds,  as  it  certainly  is  not  very  likely  to  do,  a  compress  and  roller 
ought  to  be  so  applied  as  to  maintain  it  in  position;  provided,  always, 
that  it  shall  not  be  found  necessary  to  apply  the  roller  so  tight  as  to 
endanger  the  limb,  or  increase  the  inflammation.     An  angular  splint 
would  be  an  almost  indispensable  part  of   the  apparel,  at  least  with 
children,  where  this  indication  is  in  view.     In  no  case,  however,  ought 
more  than  fourteen  days  to  elapse  before  all  bandaging  and  splinting 
should  be  abandoned,  and  careful  but  frequent  flexion  and  extension  he 
substituted. 

[The  ])la8ter-of-Pari8  dressing  after  about  the  sixth  day  gives  excellent  results. 
The  forearm  should  be  placed  at  an  angle  of  ninety  degrees  with  the  arm,  mi<i- 
way  between  pronation  and  supination ;  the  plaster  bandage  should  be  carefully 
applied  from  the  wrist  to  the  upper  third  or  the  arm,  care  beine  taken  to  cover 
the  parts  well  with  cotton  wadding.  The  turns  of  the  bandage  snould  not  press 
.  too  firmly  at  the  elbow.  Examine  the  joint  at  the  end  of  ten  daya,  and  rene^ 
the  dressing.  Afler  the  dressing  is  finally  removed  the  motions  are  best  re- 
stored by  bathing  with  hot  water  and  persistent  use.] 

In  three  cases  seen  by  me,  a  displacement  of  the  fragment,  either  forward  or 
backward,  has  occurred  whenever  the  arm  was  flexed,  and  it  has  been  necessary • 
therefore,  to  treat  the  case  with  the  arm  in  a  straight  position.  These  are  plain ly 
only  exceptions  to  the  rule. 

§  9.  Fracture  or  Diastasis  of  the  External  Epicondyle.     (Epicondyle* 

Ghaussier.) 

The  anatomy  of  the  external  epicondyle  has  already  been  describe^ 
when  speaking  of  the  epicondyles  generally.  Like  the  internal  epicon- 
dyle, it  is  composed  in  part  of  an  epiphysis,  and  in  part  an  apophysis 
projected  from  the  shaft  of  the  humerus,  which  portions  become  unite*^ 
to  each  other  by  bony  tissue,  usually  about  the  sixteenth  or  seven- 
teenth year  of  life;  occasionally  the  consolidation  is  delayed  much 
longer.  It  is  very  small,  and  serves  for  the  attachment  of  some  of 
the  common  extensors  of  the  forearm  and  hand,  and  the  external  later» 
ligament. 

Whether  this  small  epicondyle — speaking  now  of  it  as  a  whole,  oo'OQ* 
j)osed  in  part  of  the  epiphysis  and  in  part  of  the  process  from  the  sUw 
of  the  humerus — can  be  broken  off*  or  separated  as  a  traumatic  accid^"*^^ 
and  as  a  simple,  uncomplicated  fracture,  needs  no  longer  to  be  discus^^-^ 
It  is  plainly  impossible,  unless  the  line  of  fracture  includes  a  portio 
the  joint,  and  in  that  case  it  is  to  be  designated  as  a  fracture  of  the 
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jrle.  and  not  of  the  epicondvle.     At  least  I  may  siiy  thiil  no  yntisfuctorv 
cliuiail  example  or  anutomi^al  spccimeti  lias  ever  heeTi  presented.     It  is 

nor  fiiffiimlt  to  ailmit^  however,  the  possibility  of 

Ji  deticltmeiit  of  the  epiphyseal   portion  prior  to  '^''"'  ^27, 

iU  emmV\d\%U*m  with  the  shaft  of  tlie  hiimerns : 

an^I.  imleed,  the  occurrence  of  such   an   aeciilent 

'Would  ^eeui  quUe  probable,  yet  we  lack  any  iibso- 

Inlely  catictusive  evidence  that  it  hiis  ever  lyken 
jtkct*. 


^ 


fj...  -i«w^;,nen  of  Zuckerkandi.  nf  Vienna,  will  not 

ifi  Iff  a  crllical  exiinii nation.     It  was  found 

»  :  ing-nxini,  an<i  is  uiiaecompanied  with  any 

ry  :  but  it  is*  evidently  from  a  peraoa  near 

!i  year  of  lile.     There  h,  indeed,  an   ap- 

fmtvtii  »b**rnee  uf  a  purliun  of  the  external  epi condyle, 

^ad  there  are  two  os^icula,  situated  in   the  external 

%a^erm\  ligiuncnt,  with  smooth,  dightty  bc^^elateii  »ur- 

^wcm.     l>r.  Z,  explainsi  the  presence  of  two  by  BUjujoa- 

[I  ajr  it  Wil*  an  excejitional  process  <d'  deveb^pnvent ;  but 

>  t  in  more  difficult  to  explain  how  the  epiphysis  *<boui(! 

I  ^tre  found   its  way  int<i  the  biwer  or  dietUil  portion  of 

[^he  exltrnji!  lateral  lignraent,  where  he  eorrettly  HtwteH 

it   is  situated.     The    suppiiseil    ori^jinal    aeat   is 

in  by  perfectly  formeo  lamellated  tis^sae,  aad  underneath  the  situation 
l^bich  the  oaaicula  are  ftiund  i:*  a  deep  ft>»!ia  fitted  exactly  to  receive  them. 


Supposerl  fraeUire  of 
the  tnitire  exteninl  epi- 
fondyle. 


§  10  Fractures  of  the  InterEal  CoEdyle.      (Trochlea,   Chaussier  and 
Mal^aigne.     Internal  Oblique  Trochlear  Practure,  Denuce.) 

According  to  the  nomenclature  which  I  have  adopted,  those  fractures 
alone  which  involve  the  joint  can  be  so  designnled.  They  are  tlio.se 
fWctures  which*  conmiencing  outside  of  the  joint  above  the  bnse  of  the 
^lii'onflyle.  extend  downward  and  outward  through  tite  articular  surface 
[•>f  the  bone;  the  condylar  frar^ment  carrying  with  itself  more  or  less  of 
^Iac  trochlea,  in  most  cases  passing  through  the  olecranon  fossa^  the  ante- 
*^or  fossa,  and  the  groove  of  the  trochlea, 

lliAfe  A  record  of  twenty  examples  of  thi^  fracture  seen  by  myself,  while  the 
^Hiober  of  fractures  of  the  external  condyle  recorded  by  me  in  twenty-nine; 
^^^  difference  in  frequency  being  alight,  but  a  little  iu  favor  of  the  external 

iwfyle, 

CiUM8/ — It  has  already  been  stated  thiit  fractures  of  tlie  inlerniil  con- 

^ jk  li?  well  as  fractiirevS  of  the  epicondyle,  belong  almost  exclusively  to 

Ckfuicvarid  chihihood,  only  two  instances  having  come  under  my  notice 

^^iff  the  eighteenth  year  of  life,     1  have  seen  no  instance  which  could 

d  to  any  other  cause  than  a  direct  blow,  sueh  as  a  fall  njion  the 

V.  the  force  of   the  concussion    being    received  directly  upon    the 

II.  Pingaud' thinks  that  even  in  this  at^e  the  force  applied  acts  indi  redly, 
jit  is  applied  usually  to  the  posterior  and  internal  surface  of  the  olecranon 
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256  FRACTURES   OF    THE    HUMERUS. 

process ;  and  that  the  condyle  yields  to  the  pressure  of  the  crest  of  the  BigmoL  -^ 
cavity  of  the  ulna,  supplemented  by  the  tension  of  the  muscles  and  ligamen^n;- 
attached  to  the  inner  condyle. 

Line  of  Fracture,  Displacement,  Symptoms. — The  direction  of  th  - 
line  of  fracture  is  tolerably  uniforra ;  commencing  at  or  near  the  centr^-iw 
of  the  trochlea,  it  extends  obliquely  inward  through  the  coronoid  ao«^ 
olecranon  fossae,  and  terminates  about  one-quarter  or  half  an  inch  abov  -i^ 
the  internal  epicondyle.  Displacement  of  the  lower  fragment  can  tak  -^ 
place  only  in  a  direction  upward,  backward,  forward,  and  inward  (to  iL  ^ 
ulnar  side).  The  fragment  cannot  be  carried  downward,  in  the  directio^^ 
of  the  hand,  nor  outward,  in  the  direction  of  the  radius,  unless  the  radii*,  i 
also  is  broken  or  dislocated. 

The  most  common  form  of  displacement  is  upward  and  backward,  an  ^ 
perhaps,  at  the  same  time,  a  little  inward ;  the  ulna  remaining  attachc^cJ 
to  the  lower  fragment,  and  following  its  movements. 

I  have  seen  one  instance  in  which  the  fragment  was  carried  directly  downwai-<i 
toward  the  hand,  but  this  action  was  originally  complicated  with  a  dislocatiomi 
of  the  radius  backward.  The  dislocation  was  immediately  reduced.  Five  vea«r« 
after,  when  the  man  was  twenty-three  years  old,  I  found  the  condyle  displace?^ 
downward  and  forward  about  half  an  inch,  so  that  when  the  forearm  was  extende-^ 
it  became  strikingly  deflected  to  the  radial  side. 

The  Symptoms  which  characterize  this  fracture  are  crepitus,  almost 
always  easily  detected;  mobility  of  the  fragment,  discovered  especially 
by  seizing  upon  the  epicondyle,  or  by  flexing  and  extending  the  am*  *> 
displacement  of  the  smaller  fragment  and  a  projection  of  the  olecranc^  «^ 
process,  this  latter  being  very  marked  when  the  forearm  is  extended  upo^^ 
the  arm,  but  almost  completely  disappearing  when  the  elbow  is  bent  ; 
projection  of  the  lower  end  of  the  humerus  in  front  when  the  arm  i  ^ 
extended ;  the  humerus  shortened  when  measured  along  its  ulnar  sid^? 
from  the  internal  epicondyle ;  the  breadth  of  the  humerus  through  it:  ^ 
condyles  generally  increased  slightly,  sometimes  half  an  inch  or  more-  - 
if  the  lesser  fragment  is  carried  upward,  it  will  also  be  found  that  whe^^^ 
the  limb  is  extended,  the  forearm  will  be  deflected  to  the  ulnar  side. 

Sir  Astley  Cooper  remarks  that  it  is  frecjuently  mistaken  for  a  dislocatioiB  ; 
and  Markoe,  of  New  York,  has  shown  that  it  is,  in  fact,  freauently  complicate-*^ 
with  a  dislocation  of  the  head  of  the  radius  backward ;  indeed,  he  expresses  ^ 
belief  that  this  dislocation  of  the  radius  seldom  or  never  occurs  without  a  fractuK'* 
of  the  internal  condyle.^ 

Prognosis. — It  is  probable  that  in  a  majority  of  cases  no  permanent  dis- 
placement exists ;  although  the  irregularity  of  the  bony  deposits  arou»<J 
the  base  of  the  condyle,  which  generally  may  be  easily  felt,  would  lead  ^^ 
a  contrary  opinion.     The  fact  that  the  lower  fragment  usually  follo^^'* 
the  motions  of  the  olecranon,  renders  its  replacement  and  retention  co"**^' 
paratively  easy,  unless  some  complication  exists.     It  is  not  from  displ^^^*" 
ment,  therefore,  so  much  as  from  permanent  muscular,  and  especially  b^^^^' 
ankylosis,  that  serious  maiming  so  often  results.     Under  any  treatn:^-^ 

1  Markoe,  New  York  Journ.  of  Med.,  May,  1855,  p.  382,  second  series,  vol.  xiv.  ^* 

pajier  read  before  N.  Y,  Surg.  Soc,  May,  1880. 
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bony  ftukyiosis  will  sometimes  ensue,  and  under  improper  treatment  it  is 
ilnii^  inevitable. 

[Powei*,*  of  New  York,  reports  twelve  cases;  nine  perfectly  recovered  their 
fiujctions;  one  had  5°  sliort  of  complete  extension;  none  had  deformity.] 

Poinaot  says,  that  of  five  cases  reported  by  Senftleben^  only  one  recovered 
ttthout  ankylosis.     In  one  case  where  ankylosis  re- 
jsltal,  the  operatioo  of  resection  of  the  elbow  termi-  Fio.  129. 

&at^  fatally. 

Treatment. — The  arm  mu.st  be  iuj mediately 
Jried  to  nearly  or  quite  a  right  angle,  when, 
irithout  much  manipy!;ition,  the  fragments  will 
ht  madt^  10  resume  tlieir  place,  A  gutta-percha, 
«r  felt,  right-angled  splint,  such  as  I  have  already 
ct^i  for  fractures  occurring  just  ahuve  tlie 

Ddyles,  well  and  carefully  cushioned,  may  now 
lietf»pUed,  and  secured  by  rollers.  Suitable  pntls 
■Dost  also  aid  the  splint  and  roller,  in  keeping  the 
fii^ents  in  place. 


Fio.  J2S. 


Fraetufe  of  iuleruul  «*on*lylo.  Puaitimi  of  the   arm    iu 

carrying  a  weight, 

^  Haricot  prefers  keeping  the  forearm  in  a  position  about  ten  degrees  sliort  of  a 
^NRlil angle,  believing  that,  in  this  j«OHitiuii,  the  ulna  itself  will  act  m  a  splint, 
2?*4  ^  *tft  support  on  the  uninjured  portion  of  the  trochlea,  hold  in  its  place 
jy^  broken  condyle.  Very  properly,  also,  iie  prefers  to  lay  the  angulwr  splint, 
^^«d*of  tin^and  fitted  to  the  arm  and  forearm,  upon  the  hack  of  the  limb,  instead 
?^  ttpon  the  front  orside«.  If  it  i«  upon  the  inside,  it  covers  the  broken  condyle, 
^^^dwg  are  unable  to  know  so  well  its  position  ;  if  upon  either  side,  it  is  apt  to 
^•^^wi  injuriously  upon  the  epicondyles;  and  if  it  is  in  front,  the  fragments  can- 
?JJ^*^  !I  adjusted  or  supported.     Upon  this*  point,  however,  Murgoonw  are 

5j'  1  agreed,  and  ni>  doubt  more  will  depend  upon  the  care  with  which 

^^  i  '^,^,u,  *.-  applied  than  upon  the  surface  against  which  it  is  laid. 
^       lA  fitct  of  much   import4iti€e  in   the  treatment  of  fractures  of  the  condyles 

vXjto  to  the  preservation  of  the  normal  an^le  of  the  forearm  with  the  arm. 


»  Mod.  Reronl,  Dec.  22,  LSBS. 
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which  gives  to  the  entire  limb  its  "  carrying  function."  This  angle  is  such  «^  i 
to  give  an  outward  position  of  the  hand  when  carrying  a  weight,  the  elbow  res^^^^ 
ing  naturally  on  the  thigh.  This  angle  may  be  lost  either  by  the  ascent  of  th^  <-< 
internal  condyle,  or  by  the  descent  of  the  external  condyle*  and  constitutes,  i:^^ 
the  opinion  of  Dr.  Allis,^  of  Philadelphia,  the  usual  deformity  after  fractures  o^^ 
the  condyles.  To  prevent  or  overcome  this  displacement,  which  Dr.  AllL  j 
attributes  in  part  to  the  flexed  elbow  and  the  bandages  and  splints  ordinaril 

used,  he  places  the  whole  limb  in  a  straight  position.    The  radius  and  ulik^ j 

at  the  elbow-joint  then  tend  to  bring  the  internal  condyle  into  position,  sd^^c:: 

Fig.  130. 


Deformity  after  fracture  of  the  lower  end  of  the  humerus.     (AUis.) 

retain  it  there,  the  internal  lateral  ligament  attached  to  the  condyle  and  uIisb-^ 
aiding  much  to  effect  this  result.    The  dressings  are  now  applied,  bearing  in  miim  ^ 
that  **  the  perfection  of  the  cure  will  depend  wholly  upon  the  natural  positic^** 
assumed  by  the  limb  while  the  dressing  is  applied."    He  advises  that  the  patiecs^  ^ 
be  placed  on  his  back,  and  both  arms  stripped,  in  order  that  the  sound  arm  ma-3^ 
be  a  guide  in  fixing  the  final  position  of  the  iniured  arm.     The  well  arm  is  t>^ 
be  placed  in  a  supine  position,  with  the  thumb  looking  outward,  and  the  injar^<^ 
arm  is  to  be  placed  in  the  same  position.    The  forearm  of  the  injured  limb  mu^^ 
form  the  same  obtuse  angle  with  the  arm  at  the  elbow  as  is  noticed  in  the  well 
arm.    In  that  position,  constantly  maintained,  the  dressings  are  to  be  appHe^ly 
and,  if  plastic,  allowed  to  become  firm.     Dr.  Allis  prefers  immovable  dressin^^ 
or  a  moulded  splint.    He  applies  a  temporary  dressing  for  a  week,  the  patieo^     • 
being  in  a  recumbent  position ;  then  he  proceeds  to  the  permanent  dressing  ^^ 
follows  :  1.  An  envelope  of  cotton,  an  inch  thick,  extends  from  the  shoulder  t43 
the  wrist,  thickest  at  the  bend  of  the  arm ;  2.  A  layer  of  bandages,  applied  fl*^' 
ficiently  tight  to  compress  the  cotton  and  afford  support ;  3.  The  stiffening  mat^       | 
rial  selected — starch,  plaster-of- Paris,  etc. — is  rubbed  in,  and  a  second  and  thi«^ 
layer  of  bandage  is  applied  in  the  same  way.    The  arm  is  kept  in  an  easy  positio* 
until  the  dressing  is  perfectly  hard.     He  gives  a  simpler  form  of  dressing  a*   *. 
substitute:  Envelop  the  arm  with  cotton  and  then  apply  a  single  covering   ~^ 
bandage;  cover  the  whole  of  this  with  adhesive  plaster;  this  dressing  may  ^P* 
applied  from  first  to  last;  it  has  this  advantage,  that  it  permits  the  patient     ^ 
flex  the  joint  a  little.] 

Considerable  swelling  is  almost  certain  to  follow,  and  no  surgeon  o\%^^ 
to  hazard  the  chances  of  vesications,  ulcerations,  etc.,  by  neglectin^^ 
open  or  completely  remove  the  dressings  every  day.     Within  seven  d^^ 

*  Trans.  Med.  Soc.  of  Pennsylvania,  vol.  xiii.  part  ii. 
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lod  ficrhflps  earlier,  passive  luotion  must  be  cofiunenceJ,  nnd  persever- 
tDjrfv  finpluyeil  froui  day  to  day  uiUil  the  cure  is  accomplislied ;  indeed, 
10  mitiy  CAses  it  is  better  not  to  resume  tlieuse  of  splmts  after  this  period ; 
hf,  althotigb  at  this  time  no  bony  union  lias  taken  place,  yet  the  elfu- 
lijnn^  hnve  somewhat  steadied  the  fragmettts,  and  the  danger  of  dispUce- 
mml  i^  lessened,  while  the  prevention  of  ankylosis  demands  very  early 
ml  conthiueil  motion. 

[Tbe  Imbillty  to  excessive  iswelliDg,  vesications,  et4i.,  occurs  only  after  severe 
n)ori«,  and  during  the  first  week.  The  psitient  shrmld,  at  firnt,  remain  in  a 
rcciambent  position  with  light  dressings.  When  thi.i  diinger  is  passed  tbe  per- 
mtt  dremiog  should  be  applied,  and  nut  removed  until  union  has  taken 
ifttfiteaa  there  are  indieations  that  it  is  doing  hurui.  Constant  efforts  at  pas- 
2ft  motion  will  prove  injurious,  unleiw  perftinufd  by  most  nkilful  hands.  The 
b«lter  mJe  is  to  apply  the  permanent  dressing,  as  recommended  above,  and  when 
(tojon  is  C4>niplete  restore  action  to  the  joint  by  passive  motion  and  voluntary 
^flbrtsfjf  tbe  patient,  eomhined  with  the  use  of  hot  fomentations.  The  liabiltty 
Topermaneot  ankylosis  under  thiii  course  of  treatment  is  slight.  If  the  fracture 
it  treats  with  the  limb  in  a  straight  position,  as  described  by  Allis,  aud  anky- 
\m\t  in  apprehended,  great  care  mui-it  be  taken  to  socure  a  Hexed  position  of  the 
it^rtunn ;  but.  unless  the  ankylosia  is  due  to  dii^placement  or  callus,  the  motions 
•of  the  joint  are  rapidly  regained  by  gymnastic  exercises,] 

When  the  fracture  is  compound,  or  otherwise  complicated^  these  simple 
iTilea  will  seldom  be  found  applicable;  indeed,  fractures  attended  with 
uosuch  complications  will  occasionally  be  found  difficult  to  reduce,  or  to 
niaialain  in  piosition  after  reduction. 


s^  IL  Fractures  of  the  External  Condyle. 

ft  is  necejisary  again  to  call  attention  to  the  fact  that  the  author  recog- 
fc*i2e9iiofmcture9  as  fractures  of  the  condyles,  either  external  or  internal, 
ich  do  not  enter  the  joint.  All  not  indn<led  in  this  definition,  and 
ttfring  in  these  regions,  are  epicondylar  fractures  or  diastases. 
CftOiet. — All  the  fractures  (29)  of  the  external  condyle,  of  wliich  I 
f  a  record,  occurred  in  children  under  fifteen  years  of  age,  except 
i;  one,  in  which  a  woman,  eighty -eight  years  of  age,  fell  upon  her 
^dkow  when  intoxicate<J,  breaking  off  the  outer  condyle.  In  a  large 
^li^arity  of  these  cases  the  patients  tliemsclves  have  affirmed,  and  the 
-'^iriace  of  the  skin  ha.^  furnished  conclusive  evidence,  that  the  fracture 
"^te  proiiuced  by  a  direct  blow,  genenilly  by  a  fall  upon  rhe  elbow. 

liae  of  Fracture,  Displacement,  and  Symptoms, — The  direction  of 

^^^  fracture  is  generally  such  that,  commencing  at  or  just  within   the 

HcBiiiitenam,  or  articulating  surface  upon  which  the  radius  is  received,  it 

^^naimites  above  and  to  the  outer  side  of  the  external  condyle;  or,  com- 

^^endng  at  the  middle  of  the  trochlea,  it  passes  through  the  olecranon 

^yfet  mil  terminates  above  the  condyle,  externally, 

^Blt  k  finite  probable  that  in  the  latter  case  the  force  which  occasioned  the 
^V^^idhife  bas  been  applied  directly  to  the  olecranon,  and  only  indirectly  to  the 
^^taodyl^u suggested  by  Pingaud  ;  but  this  theory  of  mechanism  could  not  apply 
^™**  lilt  first  class  of  chrcb,  or  iho:*e  in  which  the  line  of  fracture  is  through  or  just 
^^^itkin  the  cattit^lluru,  and  which.  I  think,  is  the  most  common,  Jt  it*  in  thej*e 
tporiftlly,  the  line  of  reparation  being  more  superliciab  that  the  fragment 
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is  Imhlc  to  become  displaced  backward,  forward,  or  outward;  generally,  I 
found  it  displaced  li  little  outward, suffit^ lent !y  to  increase  manifeiitly  the  bread' 
of  the  condyJe«,  or  it  haj*  been  carried  backward;  ooce  slightly  forward;  it 
alf»o,  in  some  cases,  carried  upward  ia  a  small  degree,  although  the  actioQ  oft] 
aupinatoTS  and  exleiirjors  would  seem  to  render  a  downward  displacement  mo 
common.  These  displacementa  are  usually  not  c<>ii8iderable,  aod  in  a  few  can 
there  h  none  at  all  Whatever  may  be  the  direction  or  degree  in  which  t1 
fragment  is  moved,  the  liead  of  the  radius  i»  found  alninat  always  to  accompar 
it;  but  in  the  case  whirb  I  am  ttbout  to  relate,  the  head  of  the  radius  bec^n 
completely  separated  from  the  condyle. 

F.  K.,  tet  eleven  years^fell  from  a  load  of  hay,  and  he  is  confident  that  1 
struck  the  ground  with  the  hack  of  his  elbow.  8ix  hours  atler  the  accident  tl 
arm  was  much  swollen,  and  the  external  condyle  could  not  be  distinctly  fel 
but  when  pressure  was  made  directly  upon  it,  crepitus  and  motion  became* mar 
feat-  The  head  of  the  radius  was  at  the  same  time  dislocated  backwurd,  ai 
separated  entirely  from  the  condyle,  its  smo^ith.  bytton-like  head  being  vei 
prominent.  It  is  difficult  to  conceive  how  a  blow  from  behind  should  leave  tl 
head  of  the  radius  di.nlocated  backward,  or  how  the  radius  could  have  sepamti 
from  the  broken  condyle;  but  as  the  examination  w^as  repeated  eeveraf  time 
and  while  the  patient  was  under  the  influence  of  ether;  I  have  no  doubt  of  tl 
fact,  Several  other  surgeons  who  were  present  concurred  with  me  in  opiuid 
fully.  While  proseculi ug  the  examination,  I  reduced  the  dislocation  of  tl: 
radius,  but  it  would  not  remain  in  place  a  moment  when  pressure  or  suppo; 
was  removed.  The  lad  recovered  w^ith  a  very  useful  arm,  the  motions  of  flexio 
Mid  extensioii,  with  pronation  and  supination,  after  the  lapse  of  a  year,  bein 
nearly  as  complete  as  before  the  accident^  the  radius  remaining  unreduced. 

Sometimes  it  will  be  noticed  that  while  the  portion  of  the  condyl 
w^hich  is  attached  to  the  radius  falls  backward,  it^;  upper  and  broke 
extremity  pitches   forward;   and  this  attitude  it   is  especially  prone^ 


Fto,  ]?A, 


Fir..  1:^2 


Frftcture  of  the  extormd  coiitlylt?  thmuj^h 
ths  capitflllum. 


Oiaplaoed  external  condyle  with  ditlo 
of  radiue  and  ulna.    (Bryani.) 


jtssutne  when   the  forearm   is  extended.      It  is   even  possible,  when 
fnieture  traverses  the  trochlei^  for   the   uhni  also  to  become  displ 
backward  along  with   the  radiii.^  and  the  lesser  fragment.     (Fig-  l 
Crepitus,  which  is  usually  very  distinct,  is  most  easily  obtained  by  r^ 
ing  the  radius^  or  by  seiziug  upon  the  condyle  with  the  thumb  and  finj 
and  moving  it  backward  an<l  forward. 
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[Bryant,*  of  London,  resected  the  elbnwjoint  f>r  a  boy,  set.  10,  six  weeks  after 

he  injury,  wh<>  fell  upon  his  hand  with  hk  arm  extended.     The  external  con- 

'  dyle  liad  been  broken  and  vertieally  distjilaced;  the  head  of  the  radius  and  ulna 

were  both  dit^placed  inward  and  well  locked  hy  proce^^^^eii  of  hone,  the  coronoid 

process  wa*  in  contact  with  the  outer  portinn  of  the  internal  condyle*  and  its 

uter  e<lge  with  the  inner  marpn  of  the  trochlear  Hurfnce  of  the  humerus.     The 

Tiead  of  the  radiu?^  rotated  on  the  disphiced  inner  half  of  the  articular  facet  of 

The  humerus*,  with  its  outer  ecJge  in  contact  with  the  displaced  external  condyle.] 

Prognosis. — Ordirinrily,  this  fragment  unites  promptly-,  and  by  the  in- 
tt'rposition  of  a  bony  callus:  but  in  five  cases,  I  have  noticed  that  either 
no  union  has  occurred,  or  the  union  has  been  accomplished  only  through 

•the  medium  of  fibrous  structures,  and  the  fragment  continued  afterward 
to  move  with  the  radius.  As  a  consetjueuce,  probably,  of  the  displace* 
nient  of  the  leaser  frajrment  upward,  tlie  forearm,  when  strai«^hteried,  is 
occu^ioually  fotind  detlected  to  the  radial  side.  The  surgeon  must  not, 
■  how^ever,  confound  the  deflection  which  h  natural,  and  which  h  greater 
ineliildren  than  in  adi«lt>,  with  the  unnatural  radial  inclination  which  is 
occu.*sione<!  somethties  l»y  this  accident. 

k/  ^Jive  met  with  this  phenomenon  three  times  in  children  under  three  years 
■^^j  in  one  of  which  I  could  not  dirjcover  that  the  condyle  was  carried  toward 
*  ^^oalder,  hut  only  outward :  in  each  of  the  other  cases  the  tVa^ment  had 
•i^'t^d  by  ligament.     The  foUowing  is  one  of  the  examples  referred  to: 

-^     igirh  ffit-  S,  fell  and  broke  the  external  condyle  of  the  letl  humerus,  the 
ftHCtriare  extending  freely  into  the  joint;   crepitus  distinct:    forearm   slightly 
tli'X^^j  ;  prone.     Leader  fragment  displaced  outward  and  a  little  backward,  carry- 
ing -^ritb  it  the  radius.    On  the  necond  day  I  wfw  dismift:^ed  on  account  of  the 
unfavorable  prognofti.n  which  I  gave,  or  rather  because  I  refn-^ed  to  jruarantee  a 
perfect  limb»  and  an  empiric  was  employed.     Several  months  after  the  accident 
the  father  brought  her  t<i  me  for  examination.     There  waa  no  ankylosis^  but 
^^^  lesser  fragment  had   never  united,  unless  by  ligament,  moving  freely  with 
^«  bead  of  the  radius.     When  the  forearm  w^as  straightened  npon  the  arm,  it 
^^^^  slrcmgly  to  the  radial  side,  but  resumed  its  natural  relation  again  when  the 
elbow  was  flexed.     Tw*o  other  examples  are  reported  at  length,  in  the  second 

kpart  of  my  Report  on  Deformities  After  Fractures-  In  one  other  example,  how- 
*^*^f,  menlioned  also  in  my  rc]iort,  the  defection  wa>^  to  the  opposite  side,  I 
'**Uttiined  the  lad  one  year  after  the  accident,  he  being  then  five  years  old,  and 
f^^'JUnd  the  external  condyle  very  prominent  and  firmly  united,  but  not  appa- 
J^V^b' displaced  in  any  direction  except  outward.  The  radius  and  ulna  had 
.^^/^ently  suffered  a  diastasis  at  their  upper  ends,  bat  all  of  the  motions  of  the 
■'^*«3l  were  free  and  perfect. 

In  more  than  half  of  the  cases  of  fracture  of  this  condyle  some  degree 
?'     ankylosis  ha.s  resulted,  lasting  at  least  several  months.     I  have  seen 
^     remaining  after  a  lapse  of  from  one  to   twenty  years,  but  generally 
^gradually  diminishes,  and,  in  a  majority  of  crises,  completely  disappears 
'^r  a  few  years. 

tTreatment. — Generally,  ilie  forearm  ought  to  be  flexed  upon  the  arm, 
^g^fi^eially  with  a  view  to  overcome  the  unual  tendency  in  the  upper  end 
^F*  the  lower  fnigment  to  pitch  forward^  and  wliich  form  of  displacement 
^^Mj^tlj  increased  by  straightening  the  arm. 

!L     "^  remarkable  exception  to  this  rule,  and  one  of  two  which  I  have  seen,  must 
mentioned,     %Tame*i  Crony n,  aged  G,  waa  brought  to  me  in  March,  18t37, 
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having,  a  few  minutea  before,  fallen  from  a  height  of  four  or  five  feet  to 
ground.  His  liUhtr  saiti  the  elboAv  bad  been  broken  at  the  same  point  two  years 
before,  and  froai  that  time  iiad  remained  stirfariderooked,  I  foujid  the  external 
condyle  broken  off,  wnd,  with  the  head  of  the  radiu*ij  carried  backward.  This 
WHS  the  position  which  it  oecnpied  eonstanily,  although  it  was  eiusily  restored 
and  maintained  in  position  when  the  arm  wa«  ntraight,  hut  not  by  any  possible 
means  when  the  elbow  was  flexud.  I  dresaed  the  arni^  therefore,  in  an  extended 
position,  with  a  long  felt  s^plint,  and  the  fragmenta  reDiaiiied  well  in  place  until 
a  cure  was  a  e  com  pi  i**  bed. 

It  is  especially  deserving  of  notice  tljat,  in  the  five  cases  in  whicl*  I 
have  observed  bony  onion  to  fail,  and  the  fra^^iiu'iirs  to  continue  movable, 
the  motions  of  the  elbow-joint  have,  in  a  very  short  time,  been  conipletel? 
restored.  This  fact  must  abate  our  apprebensions  of  tbe  supposed  evil 
results  of  non-union  in  the  ca.'^e  of  fracture  now  under  considemtion. 

The  opinion  of  Dr,  John  V.  Wai'ren,  of  Boston,  as  stated  by  Dr.  Nonris  in  hi^ 
Report  on  yttrgery,  is  m  follows: 

"  In  the  treatment  of  fraetnres  of  the  condyles  of  the  os  humeri^  a  course  h 
usually  reenm mended  which  he  believes  to  he  hurtfuh  ina^smttch  a^^  it  favorn  the 
worst  conseijuenciu  of  the  injury',  namely^  Iohs  of  motion  in  the  joint.  By  this 
modeof  treatnient,  the  fractured  piece  becomes  sufficiently  fixed  to  create  partial 
ankyhift^b;  BTid  therein  so  much  jmin  ajler  ward  in  the  proposed  passive  mou 
menta  as  to  cause  the  omission  of  these  measures  nnlii  permanent  atiiihes^  I 
plate.  The  proper  course  in  the  aianagemcnt  of  these  accidents,  he  eonceH 
to  be— 1st.  To  apply  no  splints,  hut  in  the  earlier  daja  to  make  u»e  of  the  proper 
meaua  to  prevent  inllammation,  2d.  To  accuHtom  the  patient  to  early  aiul  daily 
movements  of  flexion  and  e.\ tension,  3d.  When  the  action  of  the  joint  become?* 
limited,  to  overcome  the  resistance  by  force,  and  repeat  it  daily  until  the  ten- 
dency of  the  joint*^  to  stiflfen  ceases »' 

My  respect  for  the  diatinguishe<i  surgeon  svhose  opinion  ii§  here  given  doee 
not  permit  rne  to  question  the  correctness  of  biH  practice;  but  I  cannot  avoid  a 
belief  that  his  language  does  not  convey  a  precise  idea  of  his  views.  If  he 
intond.H  to  say  that  he  would  move  the  joint  freely  wlieu  it  is  sufTering  from 
acute  infiammatioD,  and  when  motion  occasions  gre:it  pain,  I  must  protest 
against  the  practice  as  Hkely  to  do  vastly  more  harm  than  good  inanvease; 
but  if  he  would  move  the  joint  from  the  first,  when  the  inflammation  and  swell- 
ing are  trivial,  and  when  it  occixsiona  only  a  moderate  amount  of  pain,  then  hh 
views  are  just,  and  hi«  practice  worthy  of  imitation. 


Fractures  of  the  Articular  Processes  of  the  Lower  End  of  the 
Humerus ;  wholly  within  the  Capsule. 


Three  examples  illustrating  this  variety  of  fracture  have  been  referred  to  by 
Stlmmm.'  The  first  was  seen  hy  Laugier,^  in  the  person  of  a  girl  seventeen 
years  old,  who  had  tailen  upon  her  hand.  It  was  not  followed  by  swelling  or 
by  etfusion  within  the  joint.  Laugier  considered  it  a  fracture  of  the  trochlea 
alone.  The  treatment  consisted  in  rest,  the  forearm  being  slightly  flexed  and 
pronated.  In  a  tew  weeks  recovery  took  place,  with  complete  restoration  of  the 
functions  of  the  arm. 

The  second  case  is  from  (Turlt,*  a  museum  specimen,  without  history.  It  is 
an  adult  bf^ne.  The  trochlea  and  capitellum  are  brf»ken  ofl'  and  drsplaced  for- 
ward and  upward,  and  have  reunited  with  the  bone  above  the  cor onoid  foasa; 
the  articular  surfaces  being  still  covered  with  cartilage. 

I  Tranutctions  of  the  AmericAn  Ma^lteftl  As*>ciatin»,  vol.  i.  p.  174. 

*  Btimsou,  Treattfie  on  Fniettire^t,  p.  4LH. 
■  Lftiii^ier,  Arch.  GOn.  do  MC-d,,  1853,  v.  i.  p.  4.'i. 

*  Gurlt,  Knochenbriieheiij  vol.  ii,  p.  80!. 
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_ie  ihird^  ie  that  of  a  woman,  aat.  67,  who  having  received  an  itijnry  upon 
iier  elbaw.  the  .surgeon  iliagno«ticatecl  a  fmcture  of  the  neck  of  the  radius:  but 
lll#  {Mtient  having  died  fuur  years  later,  the  capitellum  was  found  broken  off 
Mid  displaced,  having  reunited  with  its  upper  liorder  resting  in  the  radial 
dcpfBjaiou  (fovea  minor).     The  head  of  the  radius  was  not  brotwen. 

t1i€  tftine  difficulties  presseut  themeelves  here  us  in  the  supposed  examples  of 

iptuUr  fractures  of  the  head  of  the  humerus.     In  the  clinical  example 

hy  Laugier,  the  exact  line  eould  not  have  been  absolutely  determined. 

/this  difficulty  is  illustrated  by  the  third  case,  in  which  the  clinicad  diagnosis 

\  greatly  at  fault.     The  third  case  aUo,  where  an  autopsy  was  made  after  four 

year*,  Ci»ii  only  be  regarded  as  furnishing  conclusive  evidence  that  the  capitelluni 

wm*  broken  ;  inaamtich  as  the  changes  in  its  form  ami  size,  caused  by  absorption, 

m  wc  have  seen,  happens  in  intracapsular  fractures  of  both  the  heads  of  the 

Intmenift  and  femur,  must  render  it  ditficuU  to  say  that  tbe  line  of  fracture  was 

not  oatdde  of  the  capsule.     The  second  case  w^as  a  museum  specimen,  unac- 

i  companted  with  a  history »  and  for  the  t*ame  reason  tbere  can  be  no  coiiclu*"ive 

I  fTidence  that  it  was  intra- articular.     Whenever  we  tind  a  recent  accident,  in 

'    ihich  tbe  autopsy  shall  show  that  the  line  of  fracture  was  wholly  within  the 

cajrtijlt',  the  testimony  will  be  conclusive.     At  present  this  kind  of  testimony  is 

wiatiag. 
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FRACTIEES  OF  THi:  KADIUa 

FfiAfTtRES  of  the  rtidius  occur  more  frequently  tbau  of  any  otht*r 
koDfof  the  skdetoii,  except  perhaps  the  clavicle.  The  location  of  these 
fiictures  may  be  seen  in  the  following  analysis : 

OfliT  ffscturea  of  th«  radiua  which  have  been  recorded  by  me,  not  including 
fWiibftt  fractures,  or  fractures  demanding  inunediate  amputation,  '4  belonged  to 
^*  Bj>per  third,  10  to  the  middle  third,  and  IH  to  the  lower  third.  Of  those 
Woijging  to  the  lower  third  7  were  through  the  shaft,  more  than  two  inches 
•Iwve  the  loiver  end;  2  were  fractures  of  the  styloid  pmcesses;  and  the  re- 
toiuder,  105,  were  CoUes's  fractures,  5  were  compound,  and  122  siusple.  I>9  are 
J'portfd  tin  occurring  in  males,  and  58  in  females;  *il  as  having  occurred  in  the 
Im&rni,  and  41  in  tlie  right. 

Frictures  of  the  Head. — Most  of  the  fractures  of  the  bead  of  the 
'^tt*  wbich  have  been  satisfactorily  demonstrated,  were  longitudinal  or 
iitttly  so, 

h  Df,  Mfitter'i*  conection  are  two  specimens  of  fracture  of  the  outer  half  of 
thebetdof  ihe  radius.  In  one  the  small  fragment  is  slightly  displaced  down- 
^^  in  the  direction  of  the  axis  of  tbe  hone  ;  and  in  the  other  tbe  fragment  is 
tnTi>wn  t>utward,  or  to  the  radial  side,  Hoth  «re  tirmly  united  in  this  position. 
*iini<*on  »ays,  in  his  treat i Re  on  Frarfttm*,  tlmt  he  met  with  two  cases,  in  one 
•«  ^bich  the  injury  was  the  result  <d'  a  direct  blow,  and  the  other  was  accom- 
pwii*d  with  a  dislocation  of  the  radius  and  ulna  backward.  In  both  cases  he 
prictiieii  resect  ion  ^  but  he  dot-s  not  say  with  what  result.  He  has  seen,  also, 
*^  tilber  case  treated  by  Dr.  Townseud,  of  Bellevne  Hotipital,  in  which  one 

i'^ifter  the  accident  tbe  fragment  remained  movable,  btit  the  motions  of  the 
^J^^  «ere  completely  restored. 

*  GurU,  op*  cit..  vol.  ii.  p.  831. 
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Bmua'  has  collected  twenty-two  cases  of  longitudinul  rrflctiire  of  the  bea^ 
recorded  or  observr^d  by  Hodden/''  Venieuil,"  Flovvt-r/  Gross,*  Gurlt,*  Weich« 
baum/  Le^^ser,*  H titer*"  and  kimaelf,  respectively,     ilalgaigoe  bas  aUo  me 
tioiied  one."' 

[Many  ndditional  eases  have  beeo  reported  during  the  last  few  years.] 

According  to  Bruns,  this  fracture  '*  may  be  incomplete,  and  then       nhew 
fissure  may  be  single  or  multiple.     When   it  is  complete,  a  fragmen-^fc  of 


Tto,  l^ti. 


Fig,  134. 


Fracture  of  head  oi'  m- 
J  i  ua  ( M  ilt t«i r'M  CoJ  le eti on , 
Spedmcti  A,  No.  lOfi.) 


As  may   He  seen, 
coroDoid  process. 


th^ 


the  anterior  border  is  geiienillj  found  separate 
from  the  bone ;  at  times,  I  lien,  the  fracture  t 
entirely  intra-articubir,  and  the  fragment  of  bon^^ 
is  loose  in  the  interior  of  the  joint  :  at  others  i^ 
extends  beyond  the  ttrtieulatiori,  and  the  fragraen  ^ 
may  be  held  in  place  by  the  annular  ligament 
Fracture  of  tlie  liead  of  the  radius  may  be  isolatei^ 
(five  tiiues  out  of  twenty-two  cases),  but  more  often 
it  is  complicated  with  lesions  of  the  neighboring 
bones  (four  times  with  fracture  of  theext^^rnal  con- 
dyle, three  times  with  fracture  of  tlie  olecranon,  of 
the  coronoid  process,  and  of  the  neck  of  the  radius, 
twice  witli  fracture  of  the  olecranon  and  the 
coronoid  process,  twice  with  a  fracture  of  the 
coronoid  process  and  a  dislocation  of  the  foreann, 
once  witli  fracture  of  the  shafts  of  the  humerus 
and  ulna  and  dislocation  of  the  radius  forward.) 
'  most    frajuent  complication    is    fracture  of   the 


*  nniiis.  des  fmk.  dea  r[idiu»koi>fcheu»,  Ceotriinilatt  tMr  Chin*  ISSO,  N.i.  22.  pp.  .153^15^. 
«  HmlgftB,  Boat.  Med.  and  8urg.  Journ..  Boo.  r.  186rt.  p.  .18.1,  iind  1877,  p.  «S. 

^  Verneuil.  -Jiijuvay,  Frai*.  dea  Artio.^  Th(>^  d'ugr^g.,  PiiriB,  1861. 

*  Flower,  Hobuea's^Sur^M  vol.  ii.  2d  ed.  p.  7lH.  *  Gm«8*a  Surg.,  ISJW,  p*  Iwl. 

*  Gin  It,  Hanrlbiieli  der  Luhr**  van  den  Knoch.,  2d  thcil,  Berlin,  1865,  p.  810. 
"  W«i('li9ell>aurii»  Vtrcliow's  Arch  *  li^L  57»  p   127. 

'  -  Les*er.  Deutsche  Zoit»chrift  fiir  Chir.  Tk\.  1,  p.  2tt2. 
»  Hiiter.  VerhmndL  der  Deut*eben  GeMllsohtiR  Cdr  Chir.,  V.  Kongress.  lS7fl,  p.  3»* 
*'^  Malgnlgne,  Poin*d.  op.  cit .  p.  332  et  »«q. 
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^ttlioiigli  fracture  of  the  head  of  tlie  radius  is  sometimes  produced 
by  a  direct  injury,  it  \s  most  frequently  the  result  of  an  indireet  cause, 
^ueh  as  a  fall  upon  the  hand,  the  arm  being  extended;  in  this  position^ 
indeed,  the  external  condyle  comes  in  contact  only  with  the  anterior  part 
of  the  head  of  the  riMlius.  This  fracture  8<uuetimes  occurs  when  the 
forearm  is  in  a  state  of  extreme  flexion  ;  in  such  case  it  is  probably  the 
ff^ult  of  violent  contact  of  the  anterior  border  of  the  head  with  the  anterior 
surface  of  the  humerus." — Poinmi, 

[Uross  illuBtratesa  fracture  of  the  head  of  the  radius  in  hi»  c«»lleftioii  in  which 
a  portion  of  the  head  haa  been  chipped  oft'  and  permaneatly  united  to  the  con- 
tiguous border  of  the  f!oronoi(i  proeeiss  of  the  ulna.     (Fig.  \M.)~\ 

Tile  diagnosis  of  this  accident  is  in  many  cases  difficult.  Occasion* 
ally,  ^hen  the  fracture  is  complete,  a  movable  fragment  may  be  recog- 
nised^ ^jth  crepitus;  and  in  other  cases  its  existence  may,  perhaps,  be 
inferred  from  the  increased  breadth  of  the  head  of  the  radius,  the  condi- 
liim  sitnnlating  a  partial  dislocation  forward, 

lT^*>Wer3,*  of  New  York,  who  analyzcfl  fourteen  cases,  states  that  the  difignosig 
fcinust  reKton  the  recognition  id*  the  movable  fragment  of  bone;  crepitus  about 
l^y^int  he  regards  as  loo  deceptive.] 

fcyUna  aayg  that  out  of  aeven  observations  where  the  results  could  be  e^tab- 

^™^,  three  times  bony  consolidatjon  occurred,  once  the  fragment  united  by 

J^'luii  to  the  coronoid  process,  and  three  limes  the  isolated  fragment  finally 

k"*caine  a  truly  foreign  body  i!i  the  articuhition.     Hiitor,  in  his  case,  was  obliged 
^  ''ts^jrt  to  arthrotomy  in  order  to  extract   this  foreign  body  of  a  new  kind. 
*^fmohl'  affirms  that  a  longitucHnal  fracture  of  the  head  of  the  radiuH  is  more 
^^■^inion  in  childhood  than  in  adult  life,  he  having  met  with  seventeen  ca^eii  in 
M*Jtal  of  fifty -I  wo  fracture**  of  the  forearm,  and  twelve  of  the  subjects  were 
.^*in  one  to  four  years  of  age*     lie  states,  moreover,  that  it  is  eitused  most  often 
-^  h'fting  the  child  by  the  arms;  that  the  [tain  accompanying  the  accident  is 
"^'Villy  felt  at  the  wHsit,  and  that  the  results  are  of  the  simplciit  kind,  the  func- 
'  uf  the  limb  being  completely  restored  in  from  three  to  fcmr  weeks.     In  ray 
'   '  fiion.  these  statements  of  Kofmohl  ought  to  be  received  with  mueh  hesitation. 

The  treatment  of  tbis  fracture,  in  case  it  be  recognized,  ought  to  be 
"*  tweeted  chiefly,  as  in  most  other  fractures  involving  joints,  to  the  pre- 
^<^tition  of  ankylosis,  by  careful  hut  persistent  inoticm  of  the  joint  by 
"exion  and  rotation,  'llie  result  might  be  a  fibrous  union,  or  perluips 
^^on-union  and  necrosis  of  the  fragment ;  but  even  this  latter  result  would 
W  uo  more  serious  than  a  permanent  ankylosis, 

tThe  perHiatent  motion  recommended  will,  in  the  practice  of  most  surgeons, 
Ptttalt  in  non-unioa,  which  would  be  an  unfavorable  result.     The  more  eon- 
•btem  course  of  treatment  would  be  complete  rest  to  the  injured  parts  until 
uoion  is  perfected,  and  suhHecjuent  motion,  both  pass^ive  and  active.] 

It  is  probable,  however,  tlmt  in  most  cases  a  more  or  less  flexed  posi- 
tion of  the  arm,  with  supination,  will  insure  the  most  satisfactory  results. 
In  (!a5e  ankylosis  were  to  result,  the  Hexed  position,  at  a  right  angle, 
woiiltl  give  the  most  useful  arm. 

4.  Fractures  of  the  Neck* — Fracture  of  the  neck  of  the  raditis,  as  a 
nple  accident,  uncomplicated  with  any  other  fracture  or  dislocation,  is 

»  lltd,  Rueord,  Feb  25,  1888. 

•  Ko/ki»^hl,  Ueber  ijeti  intnik&p.,  Bnich  de«  radkie,  etc,  Wiener  med.  Preaae,  No,  12, 
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Fig.  135. 


exceedingly  rare ;  yet,  owing  to  the  depth  of  the  superincumbent  mm 
of  muscles,  and  the  difficulty  of  determining,  where  so  many  bones  and 
processes  approach  each  other,  precisely  from  what  point  the  crepitus,  11 
any  is  found,  proceeds,  surgeons  have  often  been  deceived. 

The  case  reported  by  Dr.  Markoe  to  the  New  York  Pathological  Society  will 
serve  to  illustrate  the  same  point ;  the  signs  of  a  fracture  of  the  radius  at  its 
neck  were  such  as  to  deceive  that  experienced  surgeon,  yet  the  autopsy  disclosed 
the  fact  that  it  was  a  dislocation  of  the  head  of  the  radius  forward,  with  a  frac- 
ture of  the  ulna. 

I  have  seen  no  specimen  obtained  from  the  cadaver,  except  the  doubtful  one 
contained  in  Dr.  Watt's  cabinet,  and  the  specimen  owned  by  the  late  Dr.  Mutter, 
of  Philadelphia,  of  which  he  has  kindly  furnished  me  the  following  descrip- 
tion :  "  History  unknown.  The  line  of  fracture 
seems  to  have  passed  through  the  neck  of  the  left 
radius,  just  at  the  upper  extremity  of  the  bicipital 
protuberance.  Union  with  deformity  has  resulted. 
Owing  to  the  fracture  having  taken  place  within 
the  insertion  of  the  biceps,  that  muscle  appears  to 
have  drawn  forward  and  upward  the  lower  end  of 
the  short  upper  fragment.  In  consequence  of  this 
movement,  the  articulating  facet  of  the  head  of 
the  radius  is  tilted  backward,  so  as  no  longer  to 
be  in  contact  with  the  humerus.  As  a  secondary 
consequence,  the  anterior  edge  of  the  head  of  the 
radius  rests  permanently  against  the  articulating 
surface  of  the  humerus.  At  this  new  point  oi 
contact  a  new  surface  of  articulation  is  seen  to 
have  been  formed,  while  the  original  articulating 
facet  is  directed  backward,  and  lies  at  right 
angles  to  the  one  of  more  recent  formation.  M 
the  inner  edge  of  the  new  articulation  of  the 
head  of  the  radius  with  the  humerus,  contact 
with  the  ulna  has  developed  another  surface  of 
articulation.  The  upper  and  lower  fragment*  are 
united  at  an  angle,  ana  the  radius  does  not  appear 
to  have  lost  in  length." 

Velpeau  has  once  demonstrated  the  existence  of 
this  fracture  in  a  dissection,  but  the  fracture  was 
accompanied  with  a  fracture  also  of  the  coronoid 
process;  and  Berard  obtained  possession  of  a  simi- 
lar specimen.  Malgaigne  affirms,  with  his  usual 
frankness,  that  although  he  has  occasionally  be- 
lieved that  he  had  met  with  it,  the  autopsy,  when- 
ever it  has  been  obtained,  has  shown  that  it  was 
rather  a  subluxation  than  a  fracture. 


Fracture  ol"  iici-k  of  radiu.". 
(Miitter's  cabinet.)  n.  Original 
articulating  facet.  6.  New  ar- 
ticulating facet,  r.  Projecting 
fragments. 


Diagnosis. — The  presence  of  what  appeal 
to  be  the  rational  diagnostic  signs  has  coin- 
pelled  me  to  record  one  case  as  an  uncomp^** 
cated  fracture  of  the  neck  of  the  radius,  and  two  others  as  fractures  ^^ 
this  point  accompanied  either  with  a  fracture  of  the  humerus  or  a  di^^?" 
cation  of  the  ulna.     I  am  prepared  to  admit  that  some  doubt  remain^  ^^ 
my  own  mind  as  to  whether  in  either  case  the  fact  was  clearly  as<^^ 
tained ;  nor  do  I  think,  speaking  only  of  the  simple  fracture,  that  it  ^^ 
ever  be  safe  to  declare  positively  that  we  have  before  us  this  accident- 

Nothing,  perhaps,  could  more  fully  illustrate  the  difficulty  of  diagnosis  in  ^^ 
case  of  injuries  received  in  the  neighborhood  of  the  head  or  neck  of  the  ra^^^ 
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the  testimooy  given  in  the  cftAe  of  Noyes  vk.  Allen,  trierl  in  the  Supreme 
Mi  at  Cambridge,  January,  18-iG,  before  Judge  Bi|?elow.  Mr.  Noyes  injured 
fclbow,  January  7, 1854, anil  Dr.  Allen,  who  was  ciilled  immediately,  believed 
ft  he  ligaments  of  the  joitit  had  been  torn,  but  that  no  bonen  were  broken  or 
I1»ced.  On  the  following  mornine  he  was  diaraisaed,  and  Mr.  Nuyes  went 
a^-  Three  weeks  later  it  waa  seen  uy  Dr.  lh}\\\  whr*  also  thought  there  wivs 
fr^pCture.  Abouf  eight  weeks  after  the  accident  a  physician  examined  the 
0,  and  delared  the  neck  t>f  the  nidins  broken,  and  the  fragments  diHpIace<l ; 
d  'when  the  case  was  finally  brought  to  trial  he  teiitified  atill  that  suidi  was 
Tlatjily  the  fact ;  and  five  other  physicians,  not  one  of  whom,  however,  we  are 
VI,  was  a  member  of  the  State  Medical  Society,  testified  posiitively  that  the 
»(d'vu»  was  broken  at  its  neck,  producing  a  bony  protuberance;  that  such  an 
BJury  only  could  account  for  the  symptoms  manifeiited  at  llie  time  of  the  acci- 
Icnt,  and  that  no  other  fractures  or  Injuries  of  the  joint  could  explain  so  well 
he  present  appearances  of  the  arm.  While,  on  the  part  of  the  defence,  six  of 
^bmost  iuteliigent  medical  gentlemen  of  the  State,  Drs.  Kimbal  and  Hunting- 
^n,  of  Lowell,  and  Drs,  Townsend,  Lewis,  Clnrk,  and  Gay,  of  Boston,  testified 
hat  the  head  and  neck  of  the  radius  were  not  displaced,  nor  was  there  any  evi- 
fence  that  this  bone  had  ever  been  broken.  There  is  every  reason  to  believe 
ku  these  latter  gentlemen  were  correct;  yet  it  is  to  be  presumed  that  the 
'Bllemen  who  first  testified  were  not  without  some  grounds  for  their  opinionsi 
onfidenlly  expressed .     The  case  was  given  to  the  Jury  after  a  trial  of  five 

,  which  promptly  returned  a  verdict  for  the  defendant.* 

t^hen  the  fra€tui*e  occurs,  tire  upper  end  of  the  lower  fragment  will 
bably  he  carried  forward  by  the  action  of  that  portion  of  the  biceps 
ch  has  it^  insertion  into  the  tubercle;  and  the  disphiceinent  in  this 
ction   must   necesisarily  be   increa^setl   in   proportion   as   the   arm  is 
lightened.     In  the  cabinet  specimen  belonging  to  Dr.  Matter  (Fig. 
3*5),  the  line  of  fracture  connnencing  in  the  neck,  ha^  tenninated  in  tlie 
ercle;  consequently  the  biceps,  having  still  some  attachment  to  the 
er  fragment  as  well  as  the  lower,  has  drawn  thetn  both  for w art L    The 
De  anterior  displacement  I  have  noticed  in  all  of  the  supposed  living 
aples*,  but  whether  both  fragments  or  only  one  had  suflered  displace- 
bt  I  am  unable  to  say. 

girl,  let.  11,  fell  from  a  tree,  and  injured  her  right  arm.  Her  surgeon,  wdio 
led  it  as  a  fracture  of  the  neck  of  the  radiuH,  reduced  the  fragmeut.%  and 
J  the  forearm  at  a  right  angle  with  the  arm.  On  the  twenty  ^eighth  day 
*ll  dreBBingj?  were  removed,  and  the  patient  was  dinmisf^odj  the  fragments  seem- 
Iiiltobein  place.  The  parents,  finding  the  elbow  stiti"]  now  made  violent  aad 
•y^Cttsful  etforts  to  strengthen  the  arm.  Fifteen  iiiontlis  after  the  accidents  the 
4.. 1,1  ,,.^_  brought  to  me.  There  waa  at  this  time  a  bony  projection  in  fronts 
the  neck  of  the  radius,  which  I  believed  to  be  the  point  of  fracture, 
—  ...iiid  was  forcibly  pronated,  and  she  had  only  a  limited  amount  of  motion 
the  elbow-joint.  The  ankylosis  was  probably  due  to  inflammation  directly 
'^iJting  from  the  severe  contUiiion  ;  but  it  in  quite  probable  that  the  forward 
ilftcement  of  the  fragments  was  alone  due  to  the  too  early  and  too  violent 
I  to  straighten  the  arm:  at  least,  this  wur  the  ejEplanation  which  1  ven- 
give  to  the  parents  at  the  time. 

Kjond  caae  occurred  in  a  lad  eight  years  old.    His  parents  brought  him 

e  ten  wci?ks  after  the  injury  w^aa  received,  and  I  then  finaid  the  forearm 
E  to  ji  right  angle  with  the  arm,  and  ankylo.Hed  at  the  elhovv-joint.  The  hand 
alao  forcibly  pronated,  and  could  not  be  sujiinated.  In  fnjnt,  and  opposite 
^€€k  of  ihe'radius,  there  was  a  distinct  bony  projection^  wiiicb  I  believed  to 
he  fHiint  of  union  of  the  bi my  fragmenU.  The  external  condyle  seemed  also 
ve  been  broken. 

'  Amer  Mah  Gazette,  yol,  vii»  p.  2\nK 
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The  third  example  was  seen  by  me  six  months  after  the  accident.  The  app( 
end  of  the  lower  frap:ment  seemed  to  be  displaced  forward.  There  was  vei 
little  motion  at  the  elbow-joint,  and  both  pronation  and  supination  were  con 
pletely  lost. 

Treatment. — Flex  the  forearm  upon  the  arm,  to  relax,  as  completely  i 
possible,  the  biceps,  whose  advantageous  insertion  into  the  tubercle  of  tl 
radius  would  be  certain  to  produce  displacement,  unless  this  position  wi 
adopted.  A  single  dorsal  splint,  properly  padded,  should  support  tl 
forearm,  while  the  surgeon,  having  placed  a  compress  over  the  upper  ei 
of  the  lower  fragment,  proceeds  to  secure  the  whole  with  a  roller.  Es] 
cial  care  must  also  be  taken  to  prevent  the  forearm  from  being  extent 
before  the  bony  union  is  fairly  consummated,  lest  the  biceps,  now  fim 
contracted,  should  draw  the  lower  fragment  forward,  as  it  must  inevi 
bly  do  while  the  bony  union  is  imperfect ;  an  accident  which  there 
some  reason  to  believe,  occurred  in  one  of  the  examples  which  I  hj 
already  cited.  If  the  patient  be  a  child,  or  if  there  is  any  reason  to  si 
pose  that  these  rules  will  not  be  faithfully  complied  with,  it  would 
w^ell  to  secure  the  arm  in  this  position  with  a  right-angled  splint. 

Fractures  below  the  Insertion  of  the  Biceps,  and  above  the  Insert 
of  the  Pronator  Radii  Teres. — When  the  bone  is  broken  anywhere 
this  portion,  the  action  of  the  pronators  upon  the  upper  fragment  ceas* 
while  that  of  the  biceps,  which 'is  a  powerful  supinator,  continues;  c 
sequently  the  upper  fragment  becomes  at  once,  and  completely,  rota 
outward  or  supinated.  Now,  if  the  hand,  to  which  the  lower  end  of ' 
radius  alone  remains  attached,  should  be  forcibly  pronated,  the  rad 
will  also  be  rotated  inward  upon  its  own  axis ;  and  although  it  might 
possible  in  this  condition  to  bring  the  broken  ends  into  contact,  an< 
bony  union,  without  deformity,  might  be  consummated,  yet  the  power 
supination  must  be  forever  lost ;  since  the  union  has  been  effected  wb 
the  head  and  upper  fragment  are  already  in  a  state  of  complete  supii 
tion ;  and  if  such  is  the  fact,  it  is  evident  that  the  whole  bone,  togetl 
with  the  hand,  will  be  incapable  of  any  further  supination. 

It  is  not,  indeed,  the  practice  with  any  surgeons,  as  far  as  I  know, 
treat  tliis  fracture  with  the  hand  placed  in  a  position  of  extreme  proi 
tion  ;  but  the  case  has  been  supposed  for  the  purpose  of  rendering  1 
argument  more  intelligible.  The  usual  practice  is  to  place  the  forea 
and  hand  in  a  position  midway  between  supination  and  pronation,  a 
then  to  lay  it  across  the  body  at  a  right  angle  with  the  arm ;  but  it 
plain  that  the  same  objection,  differing  only  in  degree,  will  apply  to  t 
position  as  to  that  of  pronation.  The  axes  of  the  two  fragments  are  i 
made  to  correspond,  since,  while  the  lower  fragment  is  only  half  rotal 
outward,  the  upper  fragment  is  completely,  and  the  result  of  the  uni 
must  be  the  loss  of  one-half  the  power  of  supination  in  the  hand. 

It  is  only,  then,  by  complete  supination  of  the  hand  during  treatme 
that  this  difficulty  can  be  avoided,  and  I  have  no  doubt  that  we  ought 
adopt  this  plan,  whenever  it  is  practicable  to  do  so,  or  whenever  we  a 
not  hindered  by  serious  obstacles ;  and  the  only  obstacle  which  occt 
to  me  as  likely  to  interpose  itself,  is  the  practical  one  which  most  su 
geons  must  have  experienced  in  treating  all  injuries  of  the  forear 
whether  fractures  or  only  severe  contusions  of  the  muscles,  etc.,  name 
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Sm  and  almost  uncootrolltible  teiidencv  of  tlie  hand  to  assume 
th(»  prone  or  serai-prone  positiotL  This  is  due»  no  do^ibt,  to  the  grent 
pponJemnco  of  power  in  the  pronators  :  nml  such  is  the  resistance 
TFhich  ihey  afford  to  supination  that  it  is  often  quite  impossible  to  lay 
I  llitf  hand  upon  itd  back  while  the  forearm  is  across  the  body,  and,  if 
Dplished,  the  position  geueridly  becomes  in  a  few  hours  ao  painful 
I4&  be  intolerable*  By  extending  t!ie  arm,  however,  and  hiyiog  it 
'Spoil  a  pillow,  the  iiand  will  be  found  again  to  rest  easily  upon  its  back, 
li<liti«  in  this  way  we  avail  ourselves  of  the  outward  rotation  of  the 
^Isnmerus  at  the  shoulder-joiut* 

Df.  X.  C.  Seott,  lormerly  Real  dent  Surgerm  t**  the  BrrM»k1yu  City  TIoHpiialr  in 
lirtifttugaral  thessis,  has  discussed  very  fally  the  advautagea  of  tliia  posilj<*n  in 

Fm.  llirt. 


8coti*9  »p]>aratua  for  fracture  of  the  forearrti. 

j;frmcture»  of  the  forearm,  and  he  has  devised  a  very  ingenious  mode  of 
tring^  the  limb  after  aupinati<ja  is  effected ,  adding  alaf>  a  moderate  amount  of 
^sttOAion  by  adhesive  plasters  and  ehistic  hands.  ^^ 

Fractures  of  the  Shaft.— It  has  been  already  stated  that  of  the  whole 
^  f  fractures  of  this  hone  recorded  by  me,  amounting  in  all  to 

V  10  belonged  to  the  middle  third;  an  observation  which  is  in 
cnktug  t^ntni^t  with  the  remark  of  Cheliu.s,  that  it  is  broken  most 
freqaently  in  iti?  middle.  If  the  fragments  are  completely  separated  in 
he  middle  third,  the  lower  end  of  the  upper  half  is  drawn  forward  by  the 
of  the  biceps  aided  by  the  pronator  radii  teres,  in  cast*  the  fnicture 
Sow  118  insertion  ;  while  the  lower  rra;;;ment  is  tilted  towarfi  the  ulna 
iy  lb e  conjoined  action  of  the  supinator  radii  longus  and  pronator  qusid- 
t^tu«L  Bui  as  to  the  direction  of  the  displacement,  much  will  depend 
Vfm  the  direction  of  the  force  by  which  the  fracture  has  been  occ  asioned. 

A  laboring  mao,  set,  35,  broke  the  radina  near  the  lower  end  of  the  middle 
<Wrt*  On  4e  aame  day  I  replaced  the  fragments  as  well  as  I  could  ia  the 
"Udit  of  the  swelling  which  had  already  occurred^  and  applied  two  broad  and 
**B*pswlded  splints,  one  to  the  palmar  and  one  to  the  dorsal  surface  of  the  fore- 
*>L  Oil  the  twenty  eighth  day  I  tirst  discovered  that  the  fragmenti*  were  pm- 
i*«in|  in  front,  and  I  at  once  proposed  to  thruat  them  back  by  force,  but  the 
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patient  declioed  allowing  me  to  do  so.  I  then  applie^d  a  cooipresa  near 
summit  of  the  projection,  but  not  exactly  upon  it,  le«t  it  should  eaune  ulceration, 
aud  secured  over  this  a  firm  splint.  At  liri*t  this  seemed  to  prtjtluce  a  change  in 
the  fragments,  but  after  a  couple  of  weeks  I  found  there  wa^*  no  improvement, 
and  it  was  diacon tinned.  About  six  months  after  tlie  fracture  occnrred.  this 
man  had  the  Aume  arm  terribly  laeerated  in  a  railroad  accident,  and  I  wna 

Fm,  mi. 


Fracture  of  the  abult  of  the  radius.     ^Frum  Gray.) 

obliged  to  amputate  near  the  Bhoiilder-joint ;  and  I  thus  obtained  the  hrokt«tt^ 
radius.  The  bone  was  firmly  united,  but  with  an  angle,  salient  forward,  of  ab*:^^ 
teu  clefxreei*.  T!iere  was  no  inclination  toward  the  ulna.  My  impression  ia  tlii^*^, 
ttiese  fragments  were  never  completely  reidaced.  a  point  which  I  could  not  ^i^^*, 
determine  at  first  on  accrmnt  of  the  rapid  effusion,  ll'  they  had  been,  I  th^  ^ 
they  could  have  been  retained  in  place  with  the  apf»!iance8  used.  Aimosit  ev^^^' 
day  the  limb  was  examined,  and  as  otten  as  every  fourth  or  dfth  day  the  dr 
ings  were  removed  and  carefully  reapplied.  And  only  once  did  they  become 
I00B6  as  not  to  afford  the  requisite  support,  and  this  at  a  periixl  loo  late  to  I 
occasioned  the  deform  it  v. 


We  ought  not  to  be  deceived^  und  promise  too  confidently  a  perft 
limb,  even  when  but  the  mdius  is  broken,  since  we  may  not  always 
certain  that  the  ends  are  well  replaced,  or  perhaps  they  may  become  (L 
placed  subsequently,  and  itj  either  case  we  are  not  likely  to  discover  tJ  ^ 
deformity  until  the  swelling  ha^  subsided,  and  it  is  too  late  to  apply  tt 
remedy. 

In  the  treatment  of  fractures  of  the  middle  third,  the  same  rule^,  wi 
only  slight  modifications,  will  be  applicable,  as  in  fractures  of  both  bone^^ 
Two  straight,  long,  and  broad  splints  must  be  applied  after  being  canr"^ 
fully  padded ;  and  especial  attention  should  be  paid  to  the  tendency  c^ 
the  fragments  to  become  displaced  forward  and  toward  the  ulna  tbroug 
the  action  of  both  the  biceps  and  tlie  pronator  radii  teres  ;  a  tendenc^ 
which  may  in  some  measure  be  provided  against  by  flexion  of  the  arm 
hut  which  must  be  overcome  chiefly  by  steady  and  well-adjusted  pressur! 
near,  but  not  upon,  the  ends  of  the  fragments. 

FractnreB  of  the  Lower  End. — Fractures  of  the  lower  third,  occurrii 
above  the  line  of  Colles's  fracture,  are  almost  as  rare  as  fractures  of  thi 
middle  or  upper  third. 

I  have  recorded  seven ;   one  example  of  which  it  will  be  proper  to  relate 
(1,   v.,  ret,  30,  was   admitted  to  the  liaffaio   Hospital   with  a  fracture  of  th< 
right  radius  about  three  and  a  half  inches  above  its  lower  end.     The  hand  '•^^-^^ 
prone,  and  inclined  to  the  radial  side;  while  the  broken  ends  of  the  radius  felC 
against  the  ulna,  from  which  it  was  found  ditficult  t^  separate  them.     The  lowe^ 
end  of  the  ulna  was  prominent,  and  projecting  upon  the  ulnar  margin  of  Un 
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liBiid.     1  «ra»  unable  completely  to  aepfirate  the  fragmenti  of  the  radius  from 

|tii«  uhia,  by  either  pre&aure  with  my  fingers  between  the  bones,  or  by  seizing 
HlHiii  ihcm  With  my  thumb  ami  fin^^ers.  Haviu^^  however,  adjusted  them  as 
mti\  as  |»0Bfli1>le,  I  flexed  the  arm,  mid  applied  a  broud  and  weU  padded  splint 
p»  the  palmar  surface  of  the  foreann^  i^ecttring:  it  in  place  with  a  paste  bandage. 
ThCM  dr«aiiti^  were  finally  remnved  at  the  end  of  four  weeks,  when  I  found 
scarcely  any  displacement  or  deformity  remaining. 

Most  of  these  fractures  of  ilie  shaft  in  its  lower  end^  wlieu  properly 
yl,  result  in  perfect  limbs.  In  u  certain  proportion,  however,  it  will 
and  impossible  eftecttially  to  resist  the  uction  of  the  pronator  radii 
ims  and  of  the  quaflnitus,  and  the  fragments  will  unite  at  an  angle 
npjtiiig  ngniDst  tlie  ulna,  and  sometimes,  by  the  interposition  of  inter- 
meddle callus,  they  will  become  finnly  united  to  the  ulna.  Oecasionally, 
*k>^  ciipeeially  where  the  fracture  hst**  been  produce^i  by  a  fall  upon  the 
lund.  and  the  radto-ulnar  ligaments  of  the  wrist  have  lieen  torn  or 
stretched,  the  lower  end  of  tlie  ulna  will  be  found  to  project  perma- 
Denlly,  and  the  hand  to  fa.ll  more  or  less  to  the  radial  side.  In  examples 
of  thifl  kind,  of  which  I  have  seen  one  or  two,  the  cause  and,  to  some 
the  manner  of  the  displacement  are  such  as  to  entitle  them  per- 
to  be  regarded  as  true  Col  less  fractures;  but  we  have  found  it 
dmrenient  to  restrict  the  use  of  this  title  to  fractures  occurring  within  at 
l<Mtone  incli  and  a  half  of  the  joint. 
Collet's  Fracture, — I  have  retained  the  name  ^'CoUes's  fracture,'*  so 
J  in  use  by  English-speaking  surgeons,  for  the  reason  that  it  is  fatniliar 
IBo^t  of  my  readers,  although  it  is  now^  well  known  that  Pouteau  first 
4(cril;ed  this  accident,*  (If  the  114  fractures  belonirioir  to  the  lower 
I  TOTtl  of  the  radius*  1^5  were  near  the  lower  end*  or  within  from  half 
^■pui  iaclt  tf>  one  inch  and  a  half  from  the  articular  surface:  all,  e.xcept 
^^S  styloid  fractures,  being  included  in  that  class  known  a^*  ''Colles's 
^■fncture^"  most  of  which  were  no  doubt  true  fractures,  and  probably  a 
^■|adl  projK»rtion  separations  of  tlie  epiphyses. 

[Double  Colle«'ii  fractures  are  very  rare.  Mclntyre/'  of  St.  Louie,  report*^  such 
-*<iie.  The  patient  was  a  man,  aged  nineteen,  who  fell  from  a  roof;  he  recov- 
^wd,  nith  ffood  u»e  of  b<»th  arm^.  Brvden"*  reported  n  similar  ca«e  occurring  in 
■■iittllttr,  who  fell  thirty  feet  to  the  deck  of  a  ship  J 


^l«i«t 
Col 


CofleSf  in  hi--   jiiijMi'  on  this  subject,  describeti  the  fracture  as  occur- 

ing always  about  one  inch  and  a  half  above  the  carpal  end  of  the  bone;* 

[  Robert  Smith,  who  has  carefully  examined  all  of  the  cabinet  speci- 

IB  he  could  find,  about  twenty*three  in  number,  has  never  seen  the 

'line  of  fracture  removed  farther  than  one  incdi  from  the  lower  end  of  the 

L^-xjue,  wid  in  several  specimens  it  was  within  one-quarter  of  an  inch  of 

I  tlm  extremity.     Dupuytren  has  also  described  the  fracture  as  occurring 

from  three  to  twelve  lines  above  the  joint. 


'  IWtaatt.  *Euvre«  PoAihtiaieA,  t.  ii.  p.  2&1,  1785;  aleo  N61&ton,  Chir.  PhiIi.,  L  i.  |>.  739. 
^1  i.iiis  \^M,  and  Surg.  Journ.,  1885. 
urn,.  l>tN_*.  S,  1883. 
Io«i.  ttud  Surg,  Joura.,  vol.  x.  p.  182,  1814. 
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M.  Tr^lat^  thinks  that  in  the  fractures  of  old  people  the  line  of  separation  is 
ordinarily  quite  at  the  inferior  extremity  of  the  bone. 


Fio.  138. 


Fig.  139. 


Fio.  140. 


Fracture  of  lower  end  of 
radius:  ba<*k  view. 


Fracture  of  lower  end  of 
radius ;  side  view. 


Contrary  to  the  opinion  of  Sedillot  and  Huel,  M. 
Voillemier  affirms  that,  instead  of  being  oblique*  as 
has  generally  been  supposed,  the  fracture  is  almost 
uniformly  transverse  from  the  palmar  to  the  dorsal 
surfaces  of  the  bone,  and  only  occasionally  slightly 
oblique  in  its  other  diameter,  or  from  the  radial  to 
the  ulnar  side.  I  have  seen,  however,  in  the  museum 
of  the  College  of  Physicians  of  Philadelphia,  a 
specimen  of  this  fracture  in  which  the  line  of  frac- 
ture is  transverse,  from  side  to  side,  but  very  oblique 
from  before  backw^ard,  and  from  below  upward. 
There  is  also  a  line  of  incomplete  fracture  extending 
into  the  joint.  It  is  united  by  bone,  with  the  usual 
displacement  backward  ;  and  there  are  several  sim- 
ilar specimens  in  the  New  York  Hospital  museum. 
My  own  cabinet  contains  two  such  examples.  It  is 
my  opinion,  therefore,  that  the  direction  of  the  line 
of  fracture  described  by  Voillemier  is  exceptional. 


Bones  in  an  old  Col  1^* 
fracture,      showing      dc^  '^ 
prominence  made  by  \(f'^    . 
fragment    and    carpus,   ^^^ 
palmar  projection  caused 
lower  end  of  the  upper  ff^*^ 
ment.     (Erichsen.) 


The    observations    of    both    R.    Snaith    and 
Voillemier  have  shown,  moreover,  that  the  dis- 
placement of  the  lower  fragment  is  seldom  suffi- 
cient to  enable  it  to  escape  completely  from  the  upper ;  and  that  where, 
extremely  rare  instances,  and  in  consequence  of  extraordinary  violent 
such  complete  separation  does   occur,  a  disruption  of  those  ligamer3^^^^ 
which  attach  the  lower  fragment  to  the  ulna  occurs  also,  and  the  c^;^^ 
formity  becomes  at  once  very  great,  so  that  it  no  longer  presents  t  ^-^^^ 
peculiar  features  of  Colles's  fracture,  but  resembles  a  dislocation. 

1  TrMat,  Jouni.  de  M6d.  et  de  Chir.  Prat.,  Avril,  1877. 
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In  Co\leB*B  fracture,  the  lower  iiinl  outer  borJer  of  the  radius,  or  its 
rnloiil  tpophvsii*,  is  swung  around  or  tilted,  as  it  were,  upon  the  ulna: 
fit*  lower  and  inner  border  of  the  same  fragment  being  retained  in  pUice 
fcj  tlie  radio- ulnar  and  internal  lateral  ligaments,  which  do  not  usuallv 
mSar  a  complete  disruption,  but  only  a  st  re  telling  or  partial  laceration, 
aibly  by  the  triangular  ligament  or  by  t^ome  of  it.s  untorn  fibres,  and 
»f>ne  fasciculus  of  the  anterior  annular  ligament,  which  is  probably 
^Idoiu  torn.     The  upper  or  broken  margin  of  the  lower  fragment,  and 
K>  the  ulnar  margin,  undergo  very  little  displacement ;  while  the  lower 
irticular  .nurface*  and  the  radial  margin,  are  C4irried  backward,  tip- 
wmrrl,  and  outward. 

8ar>rfous  have  i^pokea  of  a  falling  in  of  tlie  upper  end  of  the  lower  fragaient 
toward  the  ulna,  as  an  ahiiost  inevitiible  result  of  the  action  of  the  pronator 
quadra tus*  and  against  which  tendency  they  have  sought  carefully  to  provide; 
but  ibrre  is  much  reason  to  believe  that  any  consitk'rabte  degree  of  clispfaceraent 
Ui  ibis  direction  is  a  rare  event,  and  that,  when  it  does  exi«t,  it  is  in  conBecjoence 
aostij  of  the  direction  of  the  force  which  h:ia  prodiiced  the  fracture  rather  than 
f»f  ihr  action  of  this  mu»cle,  only  a  few  of  the  fibres  of  which  are  usually  attached 
to  the  lower  fragment,  and,  in  some  instances,  when  the  fracture  is  within  a  half 
fit  quarter  of  an  inch  of  the  articulation,  not  any.  Be^^^idcH,  there  is  actually  in 
these  latter  cases  no  interosseous  apace  into  which  the  fragments  may  fall,  and 
its  displacement  toward  the  ulna  becomes,  there ff>re,  iinpoHsible. 

Stilly  however,  if  one  were  disposed  to  speculate  upon  the  eondition  of  these 
p&rtj  filler  the  fracture,  it  might  perhajm  be  easy  to  persuade  ourselves  that  the 
atrUOD  of  the  pronator  (^aadratus  upon  the  upper  fragment,  whose  broken  ex- 
tremity was  not  completely,  or  at  aH,  disengaged  tram  the  h>wer,  would  carry 
bfith  fragments  together  toward  the  ulna.     But  wdiatever  might  be  the  result  of 
ottf  ipecuUtions,  still  the  fact,  as  proved  by  specimens,  is  not  generally  so;  and 
iiia  ti  not  the  first  time  that  facts  and  theories  have  disagreed.     The  truth  is^ 
tlwrt  it  in  unusual  to  find  any  of  the  muHcnm  specimens  of  this  fracture  thus 
ttfiitrd-    But  they  may  be  found  constantly  tilted  baek  in   the  manner  I  have 
deKribcd.  CRrcasionally  tilted  tor  ward,  and,  still  more  rarely,  slightly  displaced 
apiio  iheir  broken  aurfaces  antero-pofiteriorly. 


I 


Tlie  general  abs^ence  of  internal  displacement  mnj  find  its  explanation 

ijiilie  direction  of  the  force  which  generally  produces  this  fracture,  in 

tie (iccurrence  of  the  fracture  sometiuies  nt  a  point  so  low  as  to  render 

its  displacement  in  this  direction  injpos.siblo,  and  in  the  breadth  of  the 

bone,  at  the  seat  of  the  fracture*  which  does  not  peniiit  it  to  fall  laterally 

^ilhuut  actually  increasing  its  length  ;  a  circumstance  which  its  secure 

lijEatuentous  attachment  to  the  ulna  at   its  opposite  extremities,  and  its 

^a»ttplele  apposition   to  the  wrist  and   elbow*joint,  do  not  allow.     Tlie 

lifilike  of  tio*»e  surgeons  who  have  attcmptefl  to  describe  this  fracture 

hj#  originated  in  tlie  appearance  presented  m  nearly  all  recent  fractures 

^>ccurriiig  at  ibis  point.     Tlie  hamt  falls  to  the  radial  side,  and  seems  to 

^arrv  the  lower  end  of  tlie  lower  fragment  witli  it,  while  the  lower  end 

^f  tile  ulna  becomes   unnaturally  prominent   in   front  and   to  the  ulnar 

**!*;  a  condition  of  things  which  has  naturally  enough  been  ascrified  to 

tlie  displacement  of  the  upper  end  of  the  lower  fragment  in  the  direction 

^Hie  mterosseous  space.     But  this  same  railial  inclination  of  the  hand, 

^>»1  [imminence  of  the  ulna,  are  present  frequently  when  the  radius  is 

btokea  nt  its  lower  end,  and  no  displacement  in  any  direction  has  taken 

V^wt:  and  I  have  even  observed   it  in  simple  sprains  of  the  wrist,  and 

18 
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in  the  hands  of  old  or  feeble  persons  where  all  the  ligaments  have  become 
relaxed. 

It  is  seen,  however,  in  a  more  marked  degree  when  the  bone  is  actually 
both  broken  and  displaced  backward  in  its  usual  direction.     In  short, 
the  deformity  in  question  is  due,  in  a  large  majority  of  instances,  to  the 
relaxation,  stretching,  or  more  or  less  disruption  of  the  anterior  and  pos- 
terior radio-ulnar  ligaments,  the  triangular  fibro-cartilages,  and  the  inter- 
nal lateral  ligaments :  to  which,  I  feel  satisfied,  we  must  add  the  influence 
of  the  strong  and  unbroken  oblique  fasciculus  of  the  anterior  carpal  liga- 
ment.    It  is  probably  due  to  one  or  all  of  these  circumstances  combined 
that  the  hand  falls  to  the  radial  side  by  a  sort  of  rotatory  motion,  of 
which  the  unbroken  external  lateral  ligaments  and  the  strong  fasciculus 
of  the  anterior  ligament  constitute  the  axis  or  centre  of  motion.     For 
this  reason,  also,  because  these   triangular,  internal,  and  radio-carpal 
ligaments  once  lengthened  or  broken  can  never,  or  only  after  a  lapse  p^ 
many  years,  be  completely  restored,  this  deformity  may  be  expected,    i^ 
a  certain  number  of  cases,  to  continue,  however  exact  and  perfect  n»^2 
be  the  bony  union.     It  must  be  added,  however,  that  so  long  as  til*' 
tilting  of  the  fragment  remains,  the  articular  surface  is  actually  prese*^^ 
ing  somewhat  to  the  radial  side.     While  in  the  normal  condition         ^ 
presents  downward,  forward,  and  inward,  it  now  presents,  when  the  d  A  ^ 
placement  is  considerable,  downward,  backward,  and  outward. 

Diday  maintained  that  there  existed  usually  in  this  fracture  an  overlappi  ^^P 
or  sbortenine  of  the  bone  in  its  entire  diameter,  and  Voillemier  thought  that  t>^^^ 
specimens  which  he  had  examined  proved  that  an  impaction  was  almost  u^*^^ 
versal,  and  Tillaux  has  observed  it  frequently.  _ 

Both  of  these  opinions  Robert  Smith  has  sought  to  combat,  declaring  that  i^^^ 
appearance  of  impaction  is  due  to  the  ensheathing  callus,  which  is  deposit^^^ 
usually,  if  the  displacement  is  allowed  to  continue,  in  the  retiring  angle  oppos^  ^ 
the  seat  of  fracture.  Jajavay  and  Fouchat  sustain  the  observations  of  Smit:^  ^ 
but  some  recent  observations  made  by  Mr.  Callender,  of  Saint  Bartholomew!^ — 
Hospital,  London,  go  far  to  support  the  opinion  that  some  impaction  general  ^- 
exists,  but  rather  upon  the  posterior  margin  than  upon  either  the  radial  or  uln  -^^ 
side;^  and  my  own  observations  lead  me  to  concluae  that  a  posterior  impacticr^" 
is  quite  common. 

In  a  case  reported  by  Dr.  Cameron,  of  Glasgow,  resulting  in  speedy  death,  tfc^^^ 
impaction  was  complete  posteriorly,  and  was  accompanied  with  impaction  ai^  '^ 
comminution  of  the  lower  fragment,  while  tbe  fracture  in  front  was  "  hard^  -5 
complete,  the  periosteum  holding  the  fragments  together."  * 

Comminution  of  the  lower  fragment  has  never  occurred  in  the  exper^^* 
ments  made  by  me  upon  the  cadaver,  but  it  is  quite  common  to  me^^"^ 
with  such  examples  in  dead-house  specimens,  especially  when  the  patient:^'^ 
have  fallen  from  a  height  and  have  been  killed  by  the  accident.  It— ^ 
existence  usually  implies  the  application  of  greater  force  than  result--—^ 
from  a  fall  upon  the  hand  upon  the  sidewalk.  The  latter  represents  thi^^ 
usual  accident,  while  a  fall  from  a  height  is  the  exceptional  accident,  anu-^"^ 
the  character  of  the  fracture  is  therefore  exceptional. 

»  Callender,  St.  Barth.  IIosp.  Rep  ,  p.  281.  1863. 
'^  Cameron,  Glas.  Med.  Journ.,  March,  1878. 
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'  -ni^Mf  London,  States  thi^t  coramiimtion  is  much  more  frequent  than 

.   a!*  it  is  not  eaaily  delected.    In  59  specimens  he  fotind  comminution 

(/dilender.  Hutchitison,  and   Bennett^  also,  have  advanced  the  sAtne 


la  the  accompanying-  woodcut  (Fig.  141)  h  seen  an  impacted  and  comminuted 
fnk'ture  of  the  lower  end  of  the  radius.  Dr.  James  Weotworth,  of  Troy^  N.  Y., 
^vT'lKt  *^nt  me  the  specimen,  saya  that  the  patientp  a  man,  tet.  Iitty  years,  in  a  iit 
o^  delirium,  jumped  from  a  tbird-st^ry  window,  nlighting  upon  the  stone  pave- 
CDCOt     He  survived  the  accident  less  than  one  hour. 


T%Q   HI. 


Viu.  142, 


Fin.  143. 


\f 


R|Aet«d  fhutar^.  (AU' 
1lu»r*4  collection*) 


Cftiniiinui^d  fraclure.    i  Au 
ttior's  coUectioii.) 


Bigelow'e  eiiae  of  cam- 
lit  muted  frn<!taro  of  the 
h>wi.«r  eihl  rif  the  radius. 


Fig.  142  is  from  asipecimen  presented  to  me  by  Dr*  William  Van  Bnren,  and 
"^i*  tfjuo^l  in  an  autopsy  at  the  New  York  City  Hospital.  In  this  specimen 
^ifTp  h  corn  ni  i  n  u  t  i  o  n  w  i  t  h  o  u  t  i  m  }ja  c  t  i  o  n  o  r  d\s  p  1  ace  me  n  t .  T  h  e  1  i  n  e  o  f  ne  parati  o  n 
^tee^i  the  upper  and  lower  tTagmentn  is  transverse,  and  the  lower  fraji^meat  is 
^Yvded  iotrf?  tive  distinct  pieces,  each  line  of  fracture  involving  the  joint. 

Ofwci  impte  of  this  tbrm  of  fracture  is  reported  hy  Dr.  Bigelow,  of 

BaHOQ  :  I  The  patient  had  fallen,  and,  being  otherwise  seriou^sly  injured, 

^timxtei;   jjr'i   iti  the  M assach use tta  General  Hospital.     At  first  he  had   only 

^&»aipUined  of  lameuert*  at  the  wrist,  m  if  it  hud  been  severely  sprained  ;  but  ai 

^^^ftd of  several  days  the  joint  became  swollen,  and  from  the  peraistence  of  the 

^tdlinjj  Dr.  Bigelow  was  led  to  diagmHticate  a  stellate  crack  in  the  articulating 

•^xtrtmttT  of  the  radius,  he  having  met  with  a  similar  case  two  ye^rs  before, 

^iietti  patient  with  the  same  symptoms  had  died  of  other  injuries,  and  exhibited 

•  cni^t  m  tliesame  place,  but  less  extensive  than  in  this  case.    There  was  found, 

^  xample,  a  i^tar-shaped  tissure  on  the  articulating  surface,  without 

*^  These  fissures  penetrated  the  shaft  for  an  inch  or  more.     Dr. 

t.        lii  iiight  that  the  bone*  of  the  wrist  acted  as  a  wedge  to  spread  the  cor* 

F»>f     I  itu'  fmlh»w  of  the  articulating  extremity,  and  that  thin  specimen  would 

'  !  -tence  of  some  cases  of  sprained  wrist  - 

^-'  I  IS  described  a  fracture  occurring  at  the  ^me  point,  and  prob- 

!  I  J    Oiirlv  the  aame  characters  iisCoIles'ts  fracture,  in  which  the  lower 

_     -[1    ,  :-  UiMvwn  torward  instead  of  backward,  and  which  has  generally  been 

tki;tMiU  mI  h  frtll  ut»on  the  back  of  the  hand.    There  is  no  such  specimen,  how- 

*^,  In  any  of  the  pathological  collections  in  Dublin,  nor  has  Mr.  Smith  ever 


*  Trans.  Pttth.  Soc.  Loud.,  vol.  xxjcviii. 

*  Bitffl-nv,  Bt-*i<.in  yii"*].  iitu!  .Stirtj,  iTourii, 


v<tl.  Iviii. 


p.  UV. 
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seen  a  specimen  obtained  from  the  cadaver,  although  he  reports  a  case  which 
fell  under  his  observation  in  practice.  I  have  myself  seen  one  such  case,'  but  I 
regret  to  say  that  my  examination  of  the  condition  of  the  arm  was  not  such  as 
to  enable  me  to  give  a  very  satisfactory  account  of  the  cause  and  symptoms  of 

the  accident.    Referring,  however,  to  the 
Vm,  144.  experiments  upon  the  cadaver  detailed  in 

the  succeeding  pages,  it  will  be  seen  that 
I  have  been  able  to  produce  this  fracture 
by  forced  palmar  flexion  of  the  hand. 


Fracture  of  the  Styloid  Frocesies 
Accompanying  CoUes's  Fracture.— I 

-.    ^       -     ,.        J  J.    I  believe  I  have  seen  two  examples  of  a 

Fracture  of  radius  and  displacement        «  .  i  i-  i   •  j 

forward.   (R.  w.  Smith.)  fracture  Commencing  on  the  radial  side 

of  the  bone  and  terminating  in  the 
joint,  the  separated  fragment  including  considerably  more  than  the  styloid 
process ;  but  neither  of  these  cases  has  been  verified  by  an  autopsy. 

N61aton  observes  that  all  the  varieties  of  this  fracture  which  he  has  seen  a^ 
often  accompanied  with  fracture  of  the  styloid  apophysis  of  the  uloa,  and  w'l^ 
a  tearing  of  the  triangular  ligament.    Cameron,  also,  thinks  it  more  common  ^^ 
connection  with  :i  Colles's  fracture  than  has  generally  been  supposed;  and^  ^^ 
confirmation  of  this  opinion,  reports  five  cases  which  he  has  himself  observed-* 

Dislocation  of  the  Lower  End  of  the  Ulna  in  Connection  with  CoU^^V 
Fracture. — Dr.  Moore,  of  Rochester,  N.  Y.,  has  demonstrated,  by  exar*^ 
nations  upon  the  cadaver  and  by  experiment,  that  in  a  certain  proporti^' 
of  cases  the  internal  lateral  ligament,  and  the  triangular  fibro-cartil^^^ 
give  way  under  the  force  which  has  occasioned  the  fracture,  the  styl^:^*^ 
process  is  thrust  under  or  through  the  annular  ligament  and  imprison^-^ 
in  fact,  the  ulna  becomes  dislocated,  and  is  retained  by  the  annular  Vi^S^ 
ment  in  its  new  position ;  this  dislocation  being  accompanied  in  so^:^** 
cases  with  a  fracture  of  the  styloid  process  of  the  ulna.  Nor  can  t^  J*. 
reduction  of  the  fracture  of  the  radius  be  accomplished  until  the  ulnju  ' 
released  from  its  imprisonment.  Reduction  is  to  be  accomplished  ^^i 
extension  and  partial  circumduction  ;  the  hand  being  grasped  firmly  a^^* 
extended  first  to  the  radial  side,  then  backward  to  the  ulnar  side,  a:^^' 
finally  forward,  or  in  the  position  of  flexion.  During  the  entire  manoeu>r  '^ 
the  wrist  is  held  firmly  by  the  opposite  hand  of  the  surgeon.  The  t^^ 
of  reduction  is  to  be  found  in  the  presence  of  the  head  of  the  ulna  on  {9^ 
radial  side  of  the  ulnar  extensor.  In  order  to  retain  the  ulna  in  pla  -*^ 
when  reduction  is  eftected,  Dr.  Moore  places  a  thick,  firm  compress  ov^^ 
its  lower  end,  on  the  palmar  and  ulnar  margins  of  the  forearm,  and  secur  -^ 
this  in  place  with  a  broad  band  of  adhesive  platter  drawn  firmly  aroui^^ 
the  wrist.  The  forearm  is  then  placed  in  a  narrow  sling  passing  und-^^ 
the  wrist  and  compress.     This  completes  the  dressing/ 

The  five  examples  presented  by  Dr  Moore,  and  verified  by  an  autopsy,  niu 
be  regarded  as  exceptional  cases;  all  of  them  being  results  of  falls  from  a  consi      -- 
erable  height,  and  most  of  them  had  proved  speedily  fatal,  thus  afibrding  ^^* 
opportunity  for  post-mortem  inspection.     They  are  not  fair  representatives 

*  Trans.  Anier.  Med.  Ass<h'.,  vol.  ix.  p.  145. 

■''  II.  C.  CaineroM.  Glasgow  Mod.  Journ  ,  vol.  x.  No.  3, 187S. 

•'  Moon.',  New  York  Med.  Record.  April  I,  IhTO;  March  20,  1880. 
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thftt  clflas  of  CAsea  which  are  caused  by  fall**  upon  the  liand  in  the  street,  and 
which  have  been  regarded  as  typical  crises.  Dr  M^oore  concludai,  however,  from 
nutopsieSf  and  from  peraoniil  oDservatioQ  of  other  vimes,  that  'Mtixatiun  of  the 
ulna  exists  in  more  than  half  of  the  easen,  Bnt  I  wa-s  never  able  to  pmdiice  it 
JD  any  of  my  experiments  upon  the  cadaver— that  is  to  say,  the  extensor  carpi 
«Inaria  was  never  dislfulged  iVoni  its  groove,  and  thif*  is  what  he  considers  asj^en- 
tial  to  the  luxation.  By  the  change  of  position  of  tiie  lower  Iragmenta  of  the 
rsditis  and  ulna  the  extensor  earpi  ulnarls  is  leas  distinctly  felt,  or  it  cannot  be 
felt  at  all,  bnt  the  dissection  always  showa  that  it  remains  in  it^  groove.  Indeed, 
f  feel  pernnaded  that  it  cannot  be  tnrn  from  its  normal  positiMn  except  by  great 
force,  aach  a^  w;is  applied  in  all  the  cases  mentioned  by  Dr.  Mnore. 

(^My  experience  in  tlie  treatment  of  Colles'a  fracture  has  led  me  to  attach  niore 
importance  in  Dr.  Moore's  views  than  is  expressed  in  the  above  text.  The 
ca^es  which  he  reports  are  by  no  means  exceptional,  and  hU  explanation  of  the 
cofiditions  which  exist,  and  of  the  method  ot  overcoming  the  peculiar  form  of 
disiplacement  are  deserving  of  careful  atudy.  Dr.  Moore  thus  explains  the  acci- 
den  t  and  the  dislocation  : 

**  The  fall  comes  upon  the  palm  of  the  hand,  and  the  radius  which  sustains 
tb^    full  force©  of  the  strain  gives  way  at  a  point  near  the  wrist.    The  line  of 
fraoture  is  usually  an  oblique  one,  starting  from  a  point  on  the  anterior  a'^pect 
of  tlie  radius,  nesir  the  articulation,  and  running  backward  iind  upward,  makinj^ 
ib^     posterior  surface  of  the  lower  fragment  longer  than  the  anterior.     It  is 
^elcitjm  more  than  an  inch  from  the  joint,  and  seldom  no  far.     Bnt  the  line  of 
fraoture  is  very  various,  sometimes  simple  and  nearly  transverse,  but  often  com- 
mioiited  to  the  last  degree.    The  luxation  of  the  ulna  exists  in  more  than  half 
Qi    the  cases.     I  now  feel  rpiite  sure,  thougli  I  cannot  demonstrate  it  by  dissec- 
tion, that  a  proper  observation  of  the  relation  of  the  head  of  the  ulna  to  the 
carpus  will  make  a  ju.nt  diagnosis  of  its  luxation  or  non-luxation.     The  force  of 
ibe  fall  may  be  just  balanced  bj  the  strength  of  the  radius,  but  in  the  nature  of 
Mcli  accidents*  this  would  not  often  be  the  case.     In  most,  there  would  be  some 
force  still  to  be   borne.     Upon    what  .structures  does   this   fall?     The   radiua 
instantly,  on  fracture,  ceases  to  aflbrd  resistance,  the  hand  is  carried  still  further 
^k,  and  then  comes  the  strain  on  the  attachments  at  the  end  of  the  ulna.     It 
will  be  remembered  that  the  ulna  does  not  articulate  with  the  wrist,  but  there 
i»  a  distinct  synovial  cavity  between  its  head  and  a  strong  membrane  called  the 
^angular  fibro-cartilage.     The  membrane  takes  an  origin  from  the  rim  and 
tlfc  ^  ^^  ^^^  radius,  and,  covering  the  head  of  the  ulna.  i«  inserted  in  the  pit  at 
ilbe  rnot  of  the  styloid  process.     As  the  hand,  with  its  broken  fragment  of  the 
JJ^iusjis  forced  backward,  the  strain  is  often  sufficient  to  runturethe  connection 
wtwoen  the  two  bones  or  to  break  the  ulna  near  the  beao.     I  have  seen  this 
<»«uhle  fracture  twice  only.     The  rupture  takes  place  at  the  weakest   point, 
""•ch  is  its  insertion  in  the  pit  at  the  root  of  the  styloid  process.     But  this  is 
1<»t  the  only  resistance.    The  styloid  is  held  t-o  the  carpus  by  the  internal  lateral 
'^inent.  which  takes  a  very  firm  hold  u[H>n  the  end  and  radial  surface  of  the 
jJ^y^Jid.    Thin  also  gives  way,  and  usually  does  so  in  a  peculiar  manner — viz., 
,,y  pulling  off  the  surface  of  the  bone,  which  proves  to  be  weaker  than  the 
JB^tXieut.     Thus  the  remaining  styloid   is   brought  to  an  edge   like  a  gouj^e- 
.^*^^and  is  shortened  about  one-half     When  these  resisting  tbrces  are  dis- 
^*^^l  of,  the  end  of  the  ulna,  nnw  laid  bare,  is  pressed  against  the  posterior 
r^'JQlar  ligament,  and  is  apt  to  become  engaged  upon  it  either  by  a  fold,  or, 
H   J  *  **  more  likely,  by  splitting  its  fibres  and  hooking  upon  it.     If  very  great 
^j*j|^nce  has  been  used  in  the  production  of  these  lesions,  the  head  of  the  ulna 
^  '*»  be  driven  forward  through  the  annular  ligament  and  skin,  thus  producing 
^'»»upound  luxation."' 
i^xt         M<xire  attaches  much  importance  to  the  position  of  the  tendon  of  the 
Lj^^*i«nr  carpi  ulnaria  in  determining  the  question  of  the  luxation  of  the  lower 
L(j.*'^ laity  ot  the  ulna.     He  says;    '*  It  runs  alongside  of  the  bead  of  the  ulna 
[ll,/^  Whind   the  styloid.     When  the  luxation  does  not  exist,  and  the  fracture 
ly^^'   the  head  of  the  bone  maintains  its  relation  with  the  tendon  but  little  dis- 
I^Y^^^-     When,  however,  the  luxation  does  occur,  the  tendon  will  appear  to  lie 
^    ^^he  h^.     I  feel  quite  sure  that  thii^  does  not  result  from  any  twist  of  the 
^   carrying  the  fragmeutof  the  radius.     I  findproof  of  the  correctness  of  this 
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proposition  in  the  specimen  before  us.    The  dead  tissue  presents  the  tend 
carved  out  of  its  place.     In  the  living,  under  muscular  contraction,  this  wo< 
be  a  straight  line,  and  lie  over  the  head  of  the  ulna.     I  find  also  in  what  I  d 
cases  of  luxation,  a  mobility  of  the  end  of  the  ulna  incompatible  with  the  ini 
rity  of  the  ligamentous  apparatus.     Every  observer  has  recognised  a  differen 
of  the  form  of  the  wrist  in  different  cases.    Some  are  curved  backward — t 
genuine  silver-fork  shape;  others  have  the  hand  carried  more  laterally.    Ik 
convictions  are,  that  those  that  present  the  wrist  well  curved  back,  are  more  ^ 
to  be  those  of  luxation  of  the  ulna  with  fracture,  but  the  lateral  bend  implfi 
generally  shortening  of  the  radius  from  fracture  without  luxation  of  the  ulna. 


Fk;.  145. 


Fio.  140. 


Position  of  roller  compress. 


Roller,  with  adhesive  strap  appIie(L  . 


The  methods  of  reduction  and  treatment  are  as  follows :  '*  I  propose  a  form  of 
traction  and  circumduction  which  is  intended  to  disentangle  the  ulna  and  chm^  ry 
it  up  in  its  place  between  the  tendons  of  the  extensor  carpi  ulnaris  and  extent — 3 or 
minimi  digiti.  I  by  no  means  wish  to  say  that  it  is  always  necessary,  for  t;  '^^ 
great  point  should  be  not  to  relax  any  effort  until  complete  restoration  has  talc      "^^ 

place.    One  of  the  best  methods  of  reduction  is  to  draw  the  hand  of  the  patie 1^^^ 

around  the  knee  of  the  surgeon,  the  head  of  the  ulna  resting  upon  his  patel  -^^ 
The  gentle  handling  that  is  ordinarily  employed  in  the  management  of  the  fr^^g^' 
ture  is  out  of  place  here.  Great  force  is  often  necessary  to  restore  the  symmeC^^  ^^. 
of  the  parts.     We  must  keep  in  mind  that  a  luxation  is  to  be  reduced,  ar  ..^oA 


Fui.  147 


rolle-'  iVui'tun* :  drestting  complete. 


should  not  cease  our  traction  until  the  end  is  attained.  Besides,  the  muscle^  -«^\ 
will  produce  consecutive  luxation  instantly  if  the  part*!  are  not  held  firmly  unti^^  ^^^ 
the  dressing  is  complete.  With  the  thumb  of  the  surgeon  under  the  ulna,  anc^  ^^*.t 
the  hand  beneath,  and  the  fingers  upon  the  back  of  the  wrist  holding  with  grea  -^^  j  ^ 
firmness,  I  apply  my  dressing.    This,  it  will  be  remembered,  consists  of  a  simple  *' 
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ler  from  half  to  three-quarters  of  inch  iji  tliameter  and  two  inches  long.    This 

^to  be  carefully  phiced  under  the  ulna»  abtittiu;^  again t^L  the  pi^iforni  bone  and 
m\y  displacing  the  thumb.     Then  a  strip  of  adhesive  pla^nter  of  the  same  width 
drawn,  with  as  nitich  force  as  it  will  hear,  around  the  wrist  and  pinned  to 
fceveitt  relaxation.    The  band  of  plastered  cloth  is  carefully  adjusted  so  that 
le  distal  edge  i^  brought  around  on  a  line  with  the  end  of  the  radiiiis.     It  is 
ptfe»t  that  this  bandaee  will  grajsp  the  brokeTi  fragmeot,  and  hold  it  to  the 
'•of  the  ulna.    The  rule,  of  lm»ae  dressing  at  hrst,  is  distinctly  violated  for  a 
I  repeat  that  I  draw  it  as  firmly  aa  I  can,  *dleti  breakinj?  the  plaat«r 
The  dressing  is  entirely  com]ileted  by  the  une  of  a  sliag  which  must  not 
more  than  three  inches  wide.     This  nuist  be  placed  over  the  roliei\  and  i:? 
de  of  this  width  to  cause  the  whole  bearing  to  come  rm  the  roller,  which  ia 
h  oompresa  and  splint.     The  hand   is  brought  down  and  allowed  to  hang 
iirttlJy.     Thus  its  weight  and  that  of  the  foreann  are  used  to  pre&n  the  ulna 
i^irard  into  Hs  proper  place.     ''  If  all  this  is  successfully  accomplished,  the 
ken  frHgments  of  the  radius  are  easily  kept  in  place. 

The  full  length  of  the  arm  is  maintained  if  the  ulna  does  not  fall  down,  and 
tendons  that  run  over  the  back  of  the  wiist  are  so  closely  parallel  to  to  make 
beat  poifwible  splint.     I  do  nut  continue  so  gross  a  YioIati<m  of  the  primary 

0  in  dres!*ing  fractures*,  as   to  retain  the  bandage  in  its  tight  condition;  but^ 
F  »\%  hours,  cut  it  by  thrusting  <>ne  blade  uf  a  pair  of  scissors  under  it  on  the 

k  of  the  wrist,  dividing  it  completely.  The  few  hours  of  such  retention  seem 
•officient.  The  ni eagre n ess  of  the  appliance  has  startled  some  who  have 
ipted  iU  use.  But  any  addition  that  i  have  made  ban  injured  it.  I  find 
18  a  strong  disposition  on  the  part  of  the  patient  to  lift  up  the  hand  with 
&  lound  one.  With  unintelligent  patients  this  is  often  troublesome,  and  a 
lint  of  iron,  tbin^  such  as  hoop  iron,  bent  so  as  to  come  over  the  back  of  the 
J«land  hand,  and  bound  upon  the  forearm  but  not  upon  the  hand*  will  guard 
fcinst  this  error.  I  am  carefyl  not  to  bind  the  hand  to  it,  for  I  desire  the  eon- 
nt  action  of  gravity.  Ttie  position  can  be  maintained  even  in  the  recumbent 
llure.  The  slight  motion  in  the  joint  which  will  necessarily  be  produced  by 
Dif^ing  it  to  hang  freeh%  prevents  the  stiffness  that  is  so  often  a  very  serious 
Soyenience  after  the  treatment  of  this  fracture/'j 
^H  the  following  case,  although  the  patient  fell  from  a  considerable  height, 

1  the  lower  fragment  of  the  broken  radius  was  comminuted,  there  was  no  di8- 
Ccment  of  the  ulna.     J.  B,,  jet.  62,  fell  twenty-four  feet,  and  was  taken  to  St. 

'b  Hoapitab  Detroit.  He  was  found  to  have  a  rupture  of  the  left  gluteal 
',  and  a  fracture  of  the  right  radius.  Dr,  McGraw  tied  the  gluteal  artery 
external  incision,  but  death  occurred  on  the  same  day.  The  autopay  dig- 
a  Colles's  fracture.  The  n/nn  wm  Jmnd  in  its  place.  Xo  ligaments  any- 
re  around  the  joint  were  broken  or  injured  in  the  leaat,  neither  was  there 
tfxtravasation  of  blood  near  the  fracture.  The  lower  end  of  the  radius  was 
€n  into  four  fragments,  which  were,  however,  held  together  by  tbe  perios- 
i»i  and  ligament^?.  They  were  bniken  off  the  shall  just  oue-balf  inch  from  the 
t^ular  surface,  and  were  inclined  back  with  the  characteristic  deformity.  It 
>  with  difficulty  that  they  could  be  brought  into  proper  apjiosition,  and  only 
Krst  making  traction,  and  then  bending  toward  tlie  palaiar  surface.  It  was 
^ent  that  they  were  held  in  their  acquired  position  by  bony  impaction  and 
Kicitbing  else.  It  was  difficult  even  when  the  bones  were  bare  of  Hesh  to  get 
l^li  crepitus,  owing  to  the  spongy  consistency  of  the  bone  at  that  pnint* 

Barton's  Fracture,  as  diBtieguished  from  a  Colles's  Fracture. — Dr. 

itliea  Barton,'  of  Pliiladelphia,  described  a  form  of  fractiite  occurring 
Ougb  the  lower  end  of  the  radiuei,  wliicli  is  probubly  much  le88  eoninion 
ti  Oolles's  fracture,  and  which  had  hitherlo  escaped  the  notice  of  sur- 
is.  Its  peculiarity  consists  in  the  line  of  fracture  extending  very 
iinely  from  the  articulation,  upward  and  backward,  separating  and 
i«ciiig  the  whole  or  only  a  portion,  as  the  case  may  be,  of  the  po§- 


<  MdlrmWf  Med,  Gas..  Jaa.  B,  iS«l. 


>  FhitadA.  Med.  Exam.,  U38. 


280  FRACTURES    OF    THB    RADIUS. 

terior  margin  of  the  articulating  surface.  I  have  not  recognized  this 
fracture  in  any  instance  which  has  come  under  my  own  observation,  nor 
have  I  been  able  to  find  a  cabinet  specimen  in  any  pathological  collection. 

Dr.  Barton  was  not  able  to  prove  the  correctness  of  his  diagnosis  by  an 
autopsy,  and  the  only  well -authenticated  example  which  I  can  find  upon  record 
is  that  to  which  Malgaigne  has  alluded,  as  having  been  seen  by  M.  Lenoir,  and 
of  which  an  account  was  published  in  the  Archives  OhneraUs  de  Mtdecine^  in  1839. 
M.  Lenoir  believed  it  to  be  a  simple  luxation  of  the  hand  backward,  but  the 
patient  having  died,  he  was  able  to  correct  his  diagnosis  by  an  autopsy.  A 
considerable  u-agment  had  been  broken  from  the  posterior  lip  of  the  articular 
surface,  the  line  of  fracture  being  from  below  upward,  and  from  before  bacV- 
ward.  This  fragment  had  become  displaced  upward  and  backward,  carrying 
with  it  the  carpal  bones,  and  producing  thus  the  appearance  of  a  simple  dis- 
location.* 

The  possibility  of  such  a  fracture  must  be  admitted,  since  in  my  exp®" 
riments  upon  the  cadaver  by  avulsion,  it  has  several  times  been  product/' 
but  the  infrequency  of  cabinet  specimens  furnishes  a  presumption  that^  ^ 
is  exceedingly  rare  and  exceptional. 

Etiology  and  Mechanism  of  CoUes's  Fracture. — In  every  instaa  <^^ 
except  one,  which  has  come  under  my  notice,  where  the  cause  of  a  Coll^^ 
fracture  has  been  ascertained,  it  has  been  occasioned  by  a  fall  upon  t^*^ 
palm  of  the  hand. 

The  exceptional  case  was  in  the  person  of  Mrs.  D.  B.,  who  fell  in  getting  ^:^' 
of  a  street-car  in  the  city  of  New  York,  May  20,  1865,  striking  upon  the  b 
of  her  hand  while  the  hand  was  shut.    The  d.isplacement  was  in  the  same  dii 
tion  as  in  cases  caused  by  a  fall  upon  the  palm.     Robert  Smith  has  seeiv^ 
similar  accident  cause  a  displacement  of  the  fragment  forward. 

As  to  the  precise  mechanism  of  this  accident — speaking  now  only  ^ 
the  well-characterized  Colles's  fracture — there  can  be  very  little  douL:^ 
In  a  large  majority  of  examples  it  is  the  result,  primarily  and  mainly,  ^ 
two  forces  acting  in  an  opposite  direction,  at  an  obtuse  angle,  one  h^w:^ 
the  weight  of  the  body  in  falling,  and  the  other  the  impact  or  resistan  ^^ 
of  the  ground,  the  bone  giving  way,  as  is  usual  in  other  long  bon^^ 
nearest  the  point  of  impact,  where,  owing  to  the  unyielding  nature  of  tfcJ 
resistance  as  compared  with  the  yielding  nature  of  the  impulse  (or  weig^^ 
of  the  body),  the  vibration  is  the  greatest ;  and  in  this  particular  case,  tlr^ 
fracture  is  not  only  almost  always  in  the  lower  end  of  the  bone,  but  al^^ 
at  or  near  that  point  where  the  bone  is  less  strong  than  elsewhei'^ 
namely,  where  the  compact  tissue  ends  and  the  more  spongy  tissi— ^ 
commences. 

This  view  of  its  mechanism  was  illustrated  experimentally  by  M.  Xclato*=^ 
Having  amputated  the  forearm  upon  a  cadaver,  and  sawn  off  the  olecranon  pi — -* 
oess,  he  placed  the  palm  of  the  hand  upon  a  solid  surface,  the  forearm  bei^tr: 
vertical,  and  then  struck  a  heavy  blow  upon  the  upper  end  of  the  two  bon^d^ 
Upon  dissection  he  found  the  radius  broken  transversely,  twelve  to  fifteen  mil  ^ 
metres  from  the  lower  end,  the  lower  fragment  being  tilted  backward. 

^  Maltjaigiie,  Traito  des  Frar  .  et<\,  torn.  ii.  j).  700. 
■^  N.''laloii,Chir.  Path.,  t.  i.  \>.  7-4(1. 


fhacturbs  or  the  radilts. 

T  have  repeated  this  experiinent,  and  with  the  name  result.     It  ii  not  easy, 

hmcYer,  to  produce  the  fracture  iu  tills  way  upon  the  cadaver,  unleefi  we  select 
the  boDe«  of  young  persons  or  delicate  xvo  mo  n  lor  the  experiment;  the  force 
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Fig.  141*. 


*fTT»tiiver»e  frac^ture  of  the  lower  end  of 
»»<liti«  ;  mused  by  forced  ptjhnnr  dexiou  : 


Tr&nsverBe  fmcture  of  lower  end  of  mdiu«  j 
caused  by  forc«4  dorsal  Hex  ion ;  in  the 
cadaver.  A.  Internal  lateral  ligament. 
B.  Third  fiiscit'ulus  of  anterior  carpal  liga- 
ment,    r.  Aut4?.rior  mdio-ulnar  ligament. 


laired  to  cause  the  fracture  being  greater   than  is  required  in  the  living 
^ject,  becaus'e  the  muscle-s  are  relaxed  and  the  stability  of  the  hones  is  nfjt 
■^^11  mat  Dt&i  tied. 

)Ve  see,  then,  that  in  addition   to  the  two  forces  acting  in  opposite 
ioas»  already  mentioned  as  constituting,  in  raost  cases,  the  efficient 
of  the  fracture,  there  must  be  added,  ils  extrinsic,  but  important, 
l^^^uhir  action,  which  iiisin*es  tlie  fixednesis  of  the  articulation  at  the 
|tlbow  and  wrist. 

^f*  a  few  cases  also  t!ie  mechanism  of  the  fracture  will  admit  of  another 
1^^ plartatiori .  A  Culles's  fnicture  lias  been  caused  in  the  living  subject 
■"^ /dimply  forcing  the  hand  strongly  backward,  and  without  a  fall  or 
ttadeij  impact. 

11  fca«  Voillemier,  1842»  relates  that  he  had  seen  ihe  fracture  once  caused  by  a 

?f**^^  ^^^  lower  half  of  the  hand,  in  which  the  heel  of  the  hand  did  not 

III       *'^**^  grround;  but  another  c-af*e  was  even  more  conchnive,  the  fracture  being 

*****    hv    forced   flexion    (probably   ''dorsal   tlexion  ")  made  by  a  comrade, 

■I  to  Mulgai*rue,   M.   Bouchet   wa*   the   lirst   to  obMcrve   this  mode  of 

^  ilie  fracture;  hia  obiservatiunH  having  been  made  exclusively  upon  the 

'■^'^r  (1H34).     In  trying  to  dislocate  the  wrist,  he  found  he  could  produce  only 
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a  fracture  of  the  lower  end  of  the  radius,  sometimes  with  other  lesions,  and 
especially  with  fracture  of  the  styloid  process.^ 

Malgaigne,  while  accepting  the  theory  of  Bouchet — that  is,  while  regarding 
the  fracture  as  being  produced  by  the  action  of  two  opposite  forces— the  weight 
of  the  body,  and  the  resistance  of  the  soil — declarea  that  the  observations  of  ■ 
Bouchet  and  Voillemier  led  him  to  believe  that  cases  of  fracture  by  arrachement 
(a  cross-strain  of  the  ligaments)  might  be  more  common  than  had  been  supposed. 

In  1860-61,  an  important  memoir  by  M.  Ozanim  Lecomte^  appeared,  in  which 
that  surgeon  stated  that  it  was  his  opinion  that  the  fracture  was  produced  solely 
by  arrachement,  and  that  neither  muscular  action  nor  shock  had  any  part  in  it. 
This  opinion  was  supported  by  Duplay,  Anger,*'*  and  Tillaux,*  the  latter  of  whom 
says :  **  I  agree  with  Lecomte  in  admitting  that  the  classical  fracture  of  the 
lower  end  of  the  radius  is  always  produced  by  an  avulsion  caused  by  the  liga- 
ments." 

According  to  Dr.  P.  S.  Conner,^  of  Cincinnati,  Dr.*Gordon,  of  Belfast,  in  a 
memoir  on  Colles's  fracture,  published  in  1875,  maintained  that  the  bon^  lesion 
is  "  due  to  a  transverse  rupture  of  the  fibres  of  the  lower  end  of  the  radius,  as  a 
result  of  forced  extension  of  the  hand."  Dr.  Conner,  who  made  experiments 
regarding  the  subject,  says  that  they  have  demonstrated  to  him  the  correctness 
of  that  theory. 

In  May,  1878,  Dr.  Lewis  A.  Pilcher,  of  Brooklyn,  N.  Y.,*  repeating  the  experi- 
ments of  his  predecessors,  came  to  an  identical  conclusion,  viz.,  that  Colles'a 
fracture  is  due  to  an  arrachement,  caused  by  the  dorsal  flexion  of  the  wrist.  A 
few  of  Dr.  Pilchers  observations  deserve  to  be  mentioned,  on  account  of  their 
importance.  For  example,  he  has  noticed  that  if  the  dorsal  flexion  of  the  wrist 
is  carried  to  extremes,  and  if  the  interior  fragment  is  very  much  tilted  back- 
ward, the  periosteum  on  the  posterior  surface  of  the  bone,  which  is  reinforced 
by  a  certain  number  of  aponeurotic  fibres,  is  torn  or  detached  from  the  radium, 
thus  allowing  the  inferior  fragment  to  ascend  backward,  and  to  be  penetrated 
by  the  posterior  border  of  the  superior  fragment. 

Dr.  Pilcher  has  also  observed  that  the  chief  cause  of  the  peculiar  positio"* 
assumed  by  the  hand  after  this  fracture  was  the  presence  of  '^a  strong  obliqo® 
fasciculus  of  the  anterior  ligament  of  the  wrist,  which  extended  from  the  cuoei* 
form  bone  to  the  anterior  oorder  of  the  styloid  process  of  the  ulna.  By  the 
backward  displacement  of  the  carpus,  and  the  attached  radial  fragment,  that 
ligament  was  put  upon  the  stretch,  limiting  all  motion  until  relaxed." 

It  will  be  seen  that  Dr.  Pilcher  attributes  nothing  of  the  peculiar  phenomena 
to  the  integrity  of  the  internal  lateral,  triangular,  and  raclio-ulnar  ligaments; 
but  to  my  mind  it  is  very  plain  that  this  view  of  the  subject  is  too  exclusive, 
and  that  whenever  these  latter  ligaments  remain  untorn  they  contribute  to  the 
malposition  of  the  hand. 

I  have  repeated  these  experiments  of  Bouchet,  Lecomte,  and  others,  maov 
times  upon  the  cadaver;  and  while  they  confirm  in  some  measure  the  observa- 
tions of  these  surgeons,  I  am  far  from  being  convinced  that  the  classical  frac- 
ture, occasioned  by  a  fall  upon  the  palm  of  the  hand,  is  due  exclusively  ^ 
the  action  of  the  ligaments.  I  presented  to  the  Surgical  Society  of  New  YorK» 
twelve  specimens  of  Colles's  fracture,  and  compared  them  with  a  still  larg^^ 
number  of  specimens  in  which  the  fracture  had  been  produced  upon  the  cadaver 
by  forced  dorsal  flexion.  The  comparison  showed  that  there  was  a  mark^ 
difference  between  the  two  classes  of  fractures,  as  regards  the  seat  and  directi^^ 
of  the  lesion.^ 

The  results  of  my  experiments  upon  the  cadaver  may  be  summari^^ 
as  follows  :   1st.  In  some  there  is  only  a  laceration  of  the  anterior  annti  **^ 

1  Bouchet,  Tli^se  sur  les  lux.  du  poignet.  Paris,  July,  1834.     From  Malgaigne. 

2  Lecomte.  Archiv  Gen.  de  M^mL,  Dec.  ISfiO.  Jan.  and  Feb.  1861. 
'  Anger,  Frac.  et  Lux.  Atlas,  Paris,  18()3. 

♦  Tillaux,  Trait.  d'Anat.  Topograph..  Paris,  1877,  p.  60.7. 

*  Conner,  Cincinnati  Lancet,  April  2.*],  1881. 

•  Pilcher,  paper  read  before  the  Surgical  Section  of  the  New  York  Acad,  of  Med., 
ir,.  1878;  The  Med.  Record.  July  27,  1878,  p.  74. 

"  Med.  Record,  July  2r)  and  .U*),  1881. 
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i  of  the  wrist,  wJiich*  oceurriiij;^  in  tl»e  living  subject,  wnultl  pass 
•ain  of  the  wrist.  tlA.  The  styloicl  procesa  of  the  null  us  may  be 
okeii  off  at  its  base.  Bd.  Tlie  an- 
>  of  the  radius  may  be  broken  ufl', 

of  fracture  being  transverse,  but 
Avhig  the  whole  thickness  of  the 
tlh.   The  line  of  tVaeture  is  occa- 

oblique  from  the  ulnar  to  the 
ie  of  the  radius,  eotnmeticing  out- 
he  joint  and  terminating  in  the 
ilh.  The  line  of  fracture  is  some- 
insverse,  involving  tlie  entire  thick- 
the  bone;  but  it  is  tisuully  niueh 
>wn  than  when  it  h  caused,  in  the 
abject,  by  a  fall  upon  tbe  hand: 
re  is  leas  obliquity  in  the  line  of 

from  before  back,  than  in  the 
*e.  6th.  That  portion  of  the  carpal 
.  w^h  i  c h  passes  o  b  1  i  c  j  u  e I  y  do  w  n  w  a  r d 
serted  into  tlie  styloid  proce^^s  of 
k  is  always  untorn,  while  rupture 
dio-ulnar^  triangular,  and  internal 
gamerit  is  oecasionally  found.  7th. 
I  cui»es  there  is  a  mei*e  fissure  or 

the  bone,  not  extending  through 
e  thickness,  and  which   could   not 
n  recognized  in  tlje  living  subject, 
pthers  it  is  more  or  le^s  tilted  or  pressed  back,  but  not  over- 
pud  these,  constituting  a  majority  of  the  whole,  were  easily 

in  their  natural  position  by  aiui|dy  premising  the  lower  frag- 
rward,  as  has  been  my  practice  in  many  cases  liitherto.  l>th. 
:ie  force  applied  is  greater  or  longer  continued  the  lower  f rag- 
displaced  backward  upon  the  u|>per,  the  periosteum  is  torn 
»riorly ;  and  there  would  be  impaction,  no  daubt^  if  the  mus- 

their  normal  power  of  contraction,  or  if  added  to  tlie  cross- 
lere  had  been  the  driving  force  of  a  iall  upon  the  palm  of  the 
ind  in  these  cases  it  was  diflieult  to  tilt  the  lower  fragment 
into  line  without   first-  relieving  the  strain  upon  ibis  periosteal 

by  the  method  described  by  Pilcher.  lOtb.  The  character 
jsions  in  the  opposite  wrist  of  the  same  cadaver  was  generally 
icnl ;  the  same  lesion  being  caused  by  the  same  manipulation 
•m  as  in  the  other.  11th,  Fractures  of  the  radius  were  produced 
d  palmar  flexion,  but  not  quite  so  readily,  and   the  fractures 

a  little  lower  than  is  usual  in  a  Colles's  fracture. 


Fracture  tit  base  of  styloid  proce» 
of  ra<liu8|  and  lAceration  of  iiniiular 
Hgftment,  en  used  by  fi>rce«l  doreal 
llexion  ,•  in  tbe  cadaver. 


re  the  fncts  as  observed  by  me  in  the  dead-house  experiiiieuts.  and  no 
y  illustrate  to  some  extent  the  mecbanisiu  uf  thi«  accident  as  it  Mccurs 
ut  it  16  apparent  that  ia  some  respecbi  the  circumstance^^  ditfer.  There 
*««€  of  the  cadiiver  no  uiuacubir  contraction  to  ^ive  fixedness  to  the 
d  to  displace  the  fragments  after  ttiey  are  st'pHriited,  or  ttj  maintain 
giUon  of  displacement.     The  tbrce  of  sudden  impact  caused  by  the 
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weight  of  the  body  in  falling  is  not  present.  In  short,  the  fractures  caused  by 
the  experiments  were  the  result  solely  of  the  action  of  the  carpal  ligamente 
upon  the  lower  ends  of  the  bones ;  they  were  fractures  by  avulsion  or  cross- 
strain,  while  in  the  examples  presented  in  the  living  subject  they  are  usually  the 
result  of  concussion,  avulsion,  and  muscular  action  combined,  of  which  causes 
perhaps  the  cross-strain  is  not  the  least  efficient. 

Prognosis. — One  hundred  and  five  examples  of  Colles's  fracture  have 
furnished  no  cases  of  non-union,  nor  indeed  do  I  remember  ever  to  have 
seen  the  union  delayed ;  but  in  a  pretty  large  proportion  of  cases  occur- 
ring in  the  practice  of  surgeons  whose  patients  have  been  brought  under 
my  notice,  some  slight  or  considerable  deformity  remains,  and  in  most 
cases  the  joint  remains  more  or  less  stiff  and  sensitive  for  some  months. 

Twice  I  have  found  the  wrist  and  finger-joints  quite  stiff  after  a  lapse  of  one 
year ;  in  one  case  I  have  found  the  same  conditions  afler  two  years,  in  one  case 
after  three  years,  and  in  two  cases  afler  five  years. 

In  cases  treated  by  myself,  where  I  have  exercised  great  care  in 
reducing  the  fragments  thoroughly,  and  where  the  bandages  and  splints 
have  not  been  applied  too  tightly,  nor  kept  on  too  long,  deformity  to  any 
considerable  extent  is  the  exception,  and  the  stiflfness  is  soon  dissipated.  . 
I  say  it  has  been  the  exception,  not  intending  to  claim  that  under  my 
care  considerable  deformity  has  never  resulted. 

Confining  our  remarks  still  to  Colles's  fracture,  the  deformity  which 
has  been  observed  most  often,  after  the  lapse  of  several  months  or  years^ 
is  a  projection  of  the  lower  end  of  the  ulna  inward,  a  phenomenon  ex- 
plained fully  in  the  preceding  pages.  Rarely  it  is  displaced  backward, 
and  still  more  rarely  forward.  In  a  majority  of  cases  this  is  accomp** 
nied  with  a  perceptible  falling  of  the  band  to  the  radial  side,  while  in  ^ 
few  it  is  not.  After  this,  in  point  of  frequency,  I  have  met  with  th^ 
backward  inclination  of  the  lower  fragment. 


o 


Robert  Smith  found  this  displacement  almost  constant  in  the  cabinet  specim^'* 
examined  by  him ;  and  it  is  very  probable  that  nearly  all  of  the  specimeD® 
examined  by  myself  would  present  more  or  less  of  the  same  deviations  upont^ 
naked  bone;  but  in  the  living  examples  a  slight  deviation  would  be  concealeo 
by  the  numerous  tendons  which  cover  this  part  of  the  arm,  and  perhaps  by  som^ 
permanent  effusions,  of  which  I  shall  speak  more  particularly  presently. 

There  remains  for  a  long  time,  in  many  cases,  a  broad,  firm,  unifont^ 
swelling  on  the  palmar  surface  of  the  forearm,  commencing  near  the  uppC 
margin  of  the  annular  ligament  and  extending  upward  two  inches  ot 
more.     The  swelling  continues  much  longer  in  old  and  feeble  pei^oa» 
than  in  the  young  and  vigorous.     It  is  pretty  generally  proportioned  ^5* 
the  amount  of  ankylosis  existing  at  the  wrist  and  finger-joints,  and  i^ 
disappears  usually  pari  passu  with  these  conditions.     There  can  be  "^^ 
doui)t  that  this  phenomenon  is  due  to  effusions  along  the  sheaths  of  ^"^ 
tendons,  and  in  the  areolar  tissue  external  to  the  sheaths,  and  it  is  ^ 
often  present  after  sprains  and  other  severe  injuries  about  this  part-r  f^^ 
in  fractures.     In  many  cases,  however,  its  prolonged  continuance  aniJ  ^  . 
firmness  have  led  to  a  suspicion  that  the  bones  were  displaced,  a  ^^ 
picion  which  only  a  moderate  degree  of  care  in  the  examination  ou^*^ 
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to  dispel.  A  similar  effasion,  but  in  less  ainoiiot,  is  fi-enueiitly 
iIbO  on  the  back  of  the  band,  below  tbe  anncilar  ligament.  When 
exist  snnnltaiieously  tbe  appearances  of  (ieformlty  ami  of  displaee- 
t  are  greatly  increaseil.  Ilere,  tlien,  we  shall  find  a  partial  expla- 
ion  of  the  ankylosis  in  tbe  wrist  and  finger-joints,  which  rantinues 
ionally  many  mondis,  or  even  yeai^s,  if,  indeed,  it  is  not  permanent: 
ankylosis  proilneed  in  a  few  instances  by  extension  of  tbe  infl  am  ma- 
te these  joiiit'^,  liut  timch  more  often  by  the  inHammntory  etVnsion 
consequent  adhesions  alon^  the  tbeciiD  and  serous  sheaths,  through 
ich  tbe  tendons  all  pass  in  their  course  to  the  hands  and  fingers,  and 
K>  by  simple  contraction  of  the  articular  ligaments,  as  a  consequence 
iflisuse,  or,  as  it  is  usually  termed,  by  passive  contraction  of  these  liga- 
nts-  Tbe  fingers  are  quite  sts  often  tlius  ankylosed  after  this  fnicture 
the  wrist-joint  itself;  a  circumstance  which  is  wholly  inexplicable  on 
»  doctrine  that  the  ankylosis  is  dne  to  an  intbtmmation  in  tbe  joints. 
8eed.  I  have  seen  tbe  fingei's  rigid  after  many  months,  when,  Iniviiig 
len^ed  the  case  throughout  myself,  I  was  certain  that  no  inflamnuitory 
!tion  had  ever  reached  them. 

The  peculiar  swellings  of  tbe  wrist  and  hand  which  have  been  described 
bv€,  commence  to  show  themselves  very  early  after  the  receipt  of  the 
ijury:  but  I  have  noticed,  also,  a  swelling  which  is  a  little  later  in  its 
:!ce«tsion,  namely,  an  induration  and  fulness  upon  the  back  of  the  hand, 
liicli  corresponds  accurately  to  the  position  of  the  carjial  bones,  and 
r«seiit6  an  appearance  as  if  all  the  carpal  bones  were  slightly  displaced 

ekward.  This  phenomenon  is  probalyly  due  to  a  swelling  and  indura- 
i  of  the  numerous  ligaments  wbicb  bind  together  these  bones  poste- 
iorly.  It  usually  disafipears  after  a  few  montlis.  Nor  is  it  any  more 
lEcalt  to  show,  I  think»  that  the  ankylosis  of  the  wrist-joint  is  not  often 
|B  to  a  malposition  of  its  articular  surfaces,  as  has  frequently  been 
perted  in  the  written  treatises. 

Tlie  most  superficial  examination  of  the  mechanism  of  this  joint  ought 
to  «itisfy  us  that  any  moderate  or  even  considerable  malposition  of  the 
lover  fragment  after  a  fracture  of  the  radius,  is  not  sufficient  in  itself 
Id  occasion  ankylosis.  It  is  true  that  in  the  fnicture  now  under  con- 
^dc ration,  the  direction  of  the  articular  surface  of  the  radius  is  often 
ebarige<L  and  that,  while  it  wa^  directed  downward,  forward,  and  to  the 
ulnar  siile^  it  is  now%  perhaps,  tlirected  downward,  bsiukward,  and  to  the 
lii*iial  jiide.  But  of  what  consequence  is  this  so  long  as  the  carpal  bones, 
^^tli  i»hich  alone  this  bone  is  articulated,  preserve  their  relations  to  the 
^m  unchanged  ? 

If  any  other  evidence  be  demanded,  it  may  be  supplied  by  tbe  expe- 
pwjce  of  most  8urge<jns  in  examples  of  ankylosis  without  displacement, 
^ ^Xainples  of  displacement  without  ankylosis,  but  in  wliicli  tbe  anky- 
^  lias  yielded  gradually  to  the  lapse  of  time,  while  the  displacement 
""continued. 

UUf    ^^^^ow'mg  case  is  in  point :  J.  U.,  a  private  in  the  l-*>th  N,  Y.  VoluHteer?^ 
•y^/foiii  a  heigrht  into  a  diltb  duriirg  the  buttle  of  Fair  Oak^,  Va.,  May  31,  1862, 


W; 


'Ug  npiju  the  palm  of  his  left  hamL  tind  causing  a  airaple  fracture  near  the 
*'  ^nd  of  the  radius,  accompaided  probably  with  impaction.  1  do  not  know 
^  *r*aiment  waj^  adopted,  but  when  he  tnmv  under  my  observation,  in  March, 
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1863,  at  the  Central  Park  General  Hospital,  New  York,  I  found  the  mostextn- 
ordinary  deflection  of  the  hand  to  the  radial  side  which  I  have  ever  seen  after 
this  fracture,  The  hand  could  be  turned  laterally  in  the  direction  of  the  radius, 
to  a  right  angle  with  the  arm ;  the  motions  of  flexion  and  extension  were  Dearly 
as  perfect  as  in  the  opposite  arm,  and  the  hand  was  in  all  respects  as  useful  u 
before  the  accident. 

To  what  I  have  said  as  to  the  prognosis  in  these  accidents,  I  may  be  permitted 
to  add  the  opinion  of  our  distinguished  countryman  Dr.  Mott,  given  in  a  clinical 
lecture  before  his  class  in  the  University  Medical  College  of  New  York: 
*'  Fractures  of  the  radius  within  two  inches  of  the  wrist,  where  treated  by  the 
most  eminent  surgeons,  are  of  very  difficult  management  so  as  to  avoid  all 
deformity;  indeed,  more  or  less  deformity  may  occur  under  the  treatment  of  the 
most  eminent  surgeons,  and  more  or  less  imperfection  in  the  motion  of  the  wrist 
or  radius  is  very  apt  to  follow  for  a  longer  or  a  shorter  time.  Even  when  the 
fracture  is  well  cured,  an  anterior  prominence  at  the  wrist,  or  near  it,  will  some- 
times result  from  swelling  of  the  soft  parts."  The  reporter,  a  surgeon,  adds :  "As 
the  above  opinion  of  Professor  Mott  coincides  with  my  own  observations,  both 
in  Europe  and  in  this  city,  as  well  as  with  many  of  our  most  distinguished  sur- 
gical authorities,  I  venture  to  hope  that  it  may  assist  in  removing  some  of  the 
groundless  and  ill-merited  aspersions  which  are  occasionally  thrown  on  the 
members  of  our  profession  by  the  ignorant  or  designing.''^ 

In  evidence  that  we  have  not  yet  attained  all  that  we  could  desire  in  the 
treatment  of  this  fracture,  I  will  quote  farther :  '*  In  young  subjects,  fractures  of 
the  lower  end  of  the  radius  are  easily  reduced,  unite  readily,  and  leave  the  use 
of  the  limb  perfectly  unimpaired ;  but  in  old  persons,  who,  as  before  stated,  are 
especially  liable  to  this  injury,  the  result  is  often  most  unsatisfactory,  even  after 
the  greatest  care  has  been  used  during  the  treatment.  It  is  frequently  months 
before  the  hand  is  free  from  pain  and  regains  its  proper  motions,  and  too  often 
an  unsightly,  crooked,  and  permanently  stiff  wrist  remains,  to  the  great  incoca- 
venience  and  annoyance  of  the  patient."^ 

Treatment. — The  peculiar  character  of  the  displacement  which  char- 
acterizes Colles's  fracture,  and  the  constant  difficulty  experienced  bjT 
surgeons  in  obviating  deformity,  have  led  to  much  speculation  and  la  — 
genious  invention;  and  modern  surgeons,  especially,  have  thought!^ 
necessary  to  introduce  here  an  essential  modification  of  the  usual  apparel 
for  broken  forearms.  This  modification  consists  in  employing  a  pistol^ 
shaped  splint,  instead  of  a  straight  splint,  by  means  of  which  the  hand 
may  be  thrown  more  or  less  strongly  to  the  ulnar  side. 

Heister''  speaks  of  inclining  the  hand  toward  the  ulna,  while  reducing  a  frac" 
ture  of  the  radius,  but  when  the  reduction  has  been  effected  he  recommends  * 
straight  splint.  Among  the  first  to  advocate  the  permanent  confinement  of  the 
hand  in  this  position,  were  Mr.  Cline,*  and  Dupuytren.*  Mr.  Cline,  and  afts'^ 
him  Bransby  Cooper,'  and  Mr.  South,^  recommend  the  ordinarv  straight  splint* 
for  the  forearm,  bnt  the  rollers  by  which  the  splints  are  secured  in  place  are  not 
permitted  to  extend  lower  than  the  wrist ;  so  that  when  the  forearm  is  suspended 
in  a  sling,  in  a  state  of  semi- pronation,  the  hand  shall  fall  by  its  own  weight  to 
the  ulnar  side. 

Dupuytren,  and  after  him  Chelius,  adopt,  in  addition  to  the  palmar  and  dor«*\. 
splints,  the  '*attelle  cubitale,"  or  ulnar  splint;  which  is  a  gutter,  composed  ^* 
steel,  iron,  tin,  or  some  other  metal,  and  made  to  fit  the  ulnar  margin  of  ^^ 

'  Boston  Med.  and  Surg.  Journal,  vol.  xxv.  p.  2S9. 
-  Holmes's  System  of  Surgery,  Amer.  ed.,  1S70,  vol.  ii.  p.  798. 

3  Do  Lavrenlii  Ileisteri,  lustitutiones  Chirurgicae,  pars  prima,  p.  203,  Amsterdam  * 

1739. 
<  Malgaigne,  Traits*  de  Frac,  et<?.,  tom.  i.  p.  ()14.  Paris  ed. 
*  Dupuytren  on  Bones,  London  ed..  p.  140. 
*■'  B.  (^)oper,  Lectures  on  Surg.,  p.  232,  American  ed. 
7  rhelius's  Surg.,  vol.  i.  p.  013. 
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treatment,  or  this  form  of  dressing  under  any  of  its  modifications.  Col  lea'  recom 
mends  a  straight  palmar  and  dorBftl  niditit,  and  does  not  incline  the  hand.  Barton- 
advises  the  aaniep  and  Ske\\  hav  ing  aecbred  hi^  preference  for  a  couple  of  bro«d. 
straight  splints,  adds:  "  Oreat  car©  should  be  taken  to  prevent  the  hand  hWinf^, 
and  this  ohject  will  bo  attained  by  inclosing  the  entire  forearm  and  hand  io » 
well-applied  sling/*  * 

Fjo.  164. 


£.  P,  8rniLh*s  Bplint.    Surface  iipplied  lo  forearrii<     A.  Fore&rm  piece,  made  of  fell, 
with  incurvated  margins. 

Fiq.  155. 


JJ 


E.  P. 8milli*s  splint.     B.  Opfxisitw  aurfat^e.    H,  th<*  hand-block,  is  eonneetc^l  witb  tfc« 
forearm  piece  by  two  circular  braas  plttt«s»  which  move  npon  *?«<  U  olht*r,  In  onler  tbitt***  j 
lianil-l»hK*k  may  assume  auy  deaireci  angle  with  the  arm.     In  this  way  it  rnuy  be  iwi«|>'«^ 
to  either  the  right  or  left  arm.     It  i»  fixed  by  a  nut»  seen  on  the  br«3s  \Aat«^.    The  Mie 
C  C  indicate  the  extent  of  motion  allowed  to  the  liaud-block. 

Stephen  Smitli  employs  two  broad,  straight  palmar  and  dorsal  splints,  Hecurt 
in  position  by  adhesive  strips,  the  hand  being  thrown  to  the  ulnar  side  f 
reversed  turns  of  adhessive  plaster,  . 

[The  dressing  referred  to  is  as  follows :  Take  two  thin  hut  firm  pieces  of  boirci'  ' 
eatdi  a  little  wider  than  the  entire  arm  ;  make  both  of  the  splint**  slightly  pistol-^ 
shaped  at  the  lower  extremity  extending  from  two  inches  below  the  centre  of  tb^ 


Km.  Ififi, 


FiQ.  157. 


Pusition  of  alrijifl  on  the  aphnts. 


Drefsing  tximpiete. 


elbow  when  flexed,  to  the  midtlle  of  the  metaLarpal  bones  of  the  hand  (the  splint] 
for  the  pofiterior  surface  may  be  straight,  and  extend  only  to  the  i*ATpo<iiietA- ! 
carpal  articulation) ;  place  a  layer  of  cotton  wadding  along  the  aarface  of  ^he\ 


^  Col  lei,  Lectures  on  Surgery,  p.  325. 
»  Slt<»y,  Operative  Surgery,  p.  MSI, 


>  Barton.  Phil.  Med.  Exmiiu^  I83a.| 
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^y^lfstOflt  to  the  limb,  thickest  in  the  centre  line,  and  add  some  critton  in  mass 
mwM-  u  to  make  compre^es  for  additional  pre^^ure  on  the  [iiilniar  and  dorsal  promi- 
t^^^mem  of  the  misphiced  bone!;!,  and  rover  each  «p!iiU  with  a  firm  bandage;  next 
gs^M.%  tiro  strips  of  common  adhesive  ur  rubber  plaHtcr,  each  two  inches  wide,  and 
^rm^mMj'fouT  inches  in  length.  Apply  one  tnd  of  each  to  ilie  outer  side  of  the 
a^m^UMT  splint,  but  overlapping  the  inner  aide^  the  adhesive  surface  next  U>  the 
m^^  ^10*.  the  upper  strip  being  near  the  upper  end,  aud  the  lower  at  ii  point  which 
0ir  *  il  brinj^  its  lower  uiargiii  under  the  aiyloid  prcrcest'^  of  the  ulna.  Place  this 
J  «  iinf  on  the  palmar  surlace  of  the  forearm,  and  bring  fhe  adhesive  strips  over 
^^^^  miter  i^ide ;  now  place  the  pof<terinr  splint  in  position,  and  bring  the  adhe- 
0^^^^  strips  down  over  its  outside,  and  around  «nder  the  arm,  then  over  the  two 
^^^lJota»  and  thus  complete  the  dreH^^ing.  When  properly  applied  this  dresj^ing 
Ij^  ^  —  ibe  following  advantages  :  1.  The  limb  is  uncovered  ;  2.  It  is  supported  in 
^  ^ling  between  the  splints;  3.  Pressure  i a  made  accurately  on  the  dorsal  and 
IP  J-  Mwnmr  defofmities  ;  4.  iVressure  is  made  on  the  styloid  process  of  the  ulna  ;  5, 
Tptmc  hand  i»  maintained  in  a  position  between  pronation  and  sumnation;  (i.  If 
^pm^  drei^ing  provea  t(M>  tight,  anyone  may  bniBen  it  by  raif^iing  tne  ends  of  the 
~  ^er  sufficiently,  and  then  reapplying  iheni ;  the  fingers  and  wrist  have  very 
__    r  motion  ] 

proCeisor  Fauger.  of  Copenhagen,  ha»  undertaken  to  treat  this  fracture  in 

^•eoae  without  any  splint,  the  forearm  and  baud  being  simply  laid  over  a 

t^We-inclined  plane,  so  a*«  to  briog  the  wri^t  into  a  state  of  forced  flexion. 

T'he  hand  having  been  brought  into  a  po.nition  of  strong  flexion,  the  forearm  is 

'ttliK^<^*^  pronated,  on  an  obli<|ue  plane,  with  the  carpus  iiigheat,  the  hand  being 

tt^r^iiitted  to  bang  freely  down  the  perpendicular  etid  of  the  plane.''  ^     IL  Vel- 

»i_^"  in  a  report  of  his  surgical  clinic  at  La  f 'ha rite  for  the  year  t-mling  Sep- 

100) ber,  18443,  ?.aya  thi**  plan  has  been  tried  during  this  year,  and  "  the  rej^ult  baa 

HOC   been  very  satisfactory.     The  expcriuicnt,  however^  has  not  been  deciHive 

tipoD  ihiB  mode  of  treatment. "  * 

Fio.  ir>rt, 


tievvit's  splint, 

Tbf  Itte  Henry  S,  Hew  it,  of  this  city,  devised  a  very  ingeniotia  splint,  by 

he  mobility  f*f  the  wrist  and   tingers  might  be  more  perfectly  retained, 

^  vftht  put  into  any  desirable  jiosition.     The  fcjUowing  is  the  description 

V  himself  of  the  apparatus:  **Tlie  wooden  ball  grasped  hy  the  hand  is 

<d  by  a  rod  to  a  slender  bar  running  l<»ngitudiiially  upon  the  lace  of  the 

i^'l-nt,  and  capable  of  being  flexed  at  any  desirable  length.    The  rod  Im  attached 

S9  Uif  travelling  ctmnection  by  a  universal  joint,  giving  play  tti  the  iiall  in  lim- 

ik'  nin  of  flexi<kn,  extension,  pronation,  and  supination.     The  natural 

le*  !  'r  the  patient  to  make  tluwe  movements,  and  perpeluallv  to  relax 

§t*i  t»*oirJu  i  the  fingers.    The  splint  upon  the  inner  surface  of  the  nrm  is  antag- 

4NliiBd  by  a  plain  flat  splint  on  the  outer  surface,  extending  to  the  ftU[>erior 

bottler  of  the  wrist-j<dnt.     This  splint  baa  been  nsed  for  upward  of  two  years 

br  atfveif  aiid  others,  and  has  given  good  re^iultM/*  ^ 


Fjiugipr.  London  Lanrt't,  May  S,  18;»7» 
Vclp<^ftll,  Ekiston  M&i.  Jouni.,  vol.  xxxv. 
newtt,  Med.  Rewrd,  April  I,  iHltU 
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[Dr.  White,  of  Toronto,  Cannda,  has  us 
iu  application  to  the  wrist,  with  alleged  niiccess.*] 


cuff  splint,  not  unlike  HewitV  1 


We  come  now  to  consider  how  far  this  peculiar  treatment,  ulnar  me\j- 
nation,  is  capable  of  answering  the  special  iiuli cation  of  the  cjvse  we  are 
studying.     It  is  Jissuined,  as  I  have  already  intimated,  tliat  hy  bearing 
the  hand  strongly  to  the  ulnar  side,  tlie  fragments  of  the  radius  are  bro%3.glvl 
more  exactly  into  apposition,  and  more  easily  and  effectually  retaiii^eir 
an  assumption  which  supposes  two  things  to  have  been  determine<l:  ^nWl, 
that  there  exists  an  overlapping  of  the  fragments,  either  through*.  tM] 
whole  extent  of  their  broken  surfaces,  or  especially  toward  the  radiJil   asiA 
or  that  the  upper  end  of  the  lower  fragment  is  inclined  to  fall  ag^s.  liiu 
the  ulna,  or  tbat  all  of  these  several  conditions  coexist;  and,  sccoEr^ailly,' 
tliat  if  such  displacements  do  exist,  they  can  be  reme<lied  by  this  mangel— avre. 
The  first  of  these  suppositions  seems  to  have  been  sufficiently  consiiM  erd 
by  all  those  gentlemen  who  have  particularly  examined  the  spec Ib^imi ens 
contained   in    the  various  pathological  collections,  and  to  whose  ca^M^eful 
investigations   I   have  already  frequently  adverted*     With   rare  e?^c:  cep- 
tions,  none  of  these  dtsplacementa  have  been  found  to  exist,  althougl'^,  Jis 
has  been  observed,  a  castial  inspection  of  the  arm  when  recently  br<:>kcn 
would  often  lead  to  an  opposite  conclusion.     I  do  not  here  speak  oP    im- 
paction which  is  usually  upon  the  posterior  margin,  if  it  exists  at  all  * 

In  regard   to  tlie  second  supposition,  namely,  that,  where  such      ^lis- 
placements  do  exist,  a  f(U'ced  adduction  will  ai<l  in  the  retention  of*   the 
fragments,  I  shall  have  to  speak   more  cautiously,  because,  so  far   xie  I 
know,  my  opinions  have  received    iis  yet   no  public  and  authoritai  tive 
indorsement.     In  order  that  adduction  may  prove  effective,  there  emusI 
be  some  point  upon  which  to  act  as  a  fulcrum.     It  is  of  no  use  tha^t  we 
rotate  the  hand  lor  the  purpose  of  making  extension  unless  there  can  ^ 
found  a  resistance  or  fulcrum  upon  which  tlie  rotary  motion  nnty  he   p^^' 
formed.     Such  a  fulcrum  exists,  no  doubt,  but  to  determine  its  ava*-'!*^" 
bility  we  must  ascertain  its  character  and  position.     It  is  not  in  thelo'WP' 
end  of  the  ulna,  for  the  ulna  has  no  point  of  contact  with  the  ca  fP*' 
bones,  and  when,  in  the  natural  state  of  these  parts,  the  hand  is  incli**^ 
to  the  ulnar  side,  the  lower  end  of  the  ulna  rifles  freely  downward  wp^^ 
the  wrist  until  arrested  by  the  ligament.«i  whicli  unite  it  with  the  carpw*^ 
or  by  the  capacity  of  the  joint  to  admit  of  motion  in  this  direct i*>0' 
When  the  lower  end  of  the  radius  is  broken,  and  the  ligaments  of   ^"^ 
joint  are  more  or  less  torn,  the  ulna,  although  thrust  downward  rauco 
farther,  perhaps,  than  it  could  ever  descend  in  its  normal  state,  still  fi*-'!^ 
to  find  a  support,  and  spreading  wider  and  wider  from  the  radius  as  ic  J* 
thrust  further  upon  the  hand,  no  limit  can  be  given  to  its  progress  in  th\^ 
direction.     It  was  thus  that,  in  one  example  already  mentioned,  I  fou*^*^ 
the  ulna  carried  downward  one  inch  or  more,  and  this  was  the  fact    *** 
several  cases  reported  by  Moore,  and  verified  by  the  autopsy. 

The  resistance  will,  then,  in  nearly  all  cases,  be  found  to  be  in  th*^^^ 
ligaments  which  bind  the  lower  fragment  to  the  lower  end  of  the  uln*^ 
and  the  ulna  to  the  carpal  bones,  viz.,  tlie  radio-ulnar,  the  triangul ^'*'' 
and  the  internal  lateral  ligaments,  which  in  the  normal  state  of  the  pa^^ 
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eon^^timte  the  centre  upon  which  forced  jidduction  expends  its  power,  and 

which  still  continue  to   Uq  the  point  of  resistance  when  the  radiu.s  is 

broken.       But    how  feehle  and  uncertain  must    he  a  resistance  which 

depends  solely  on  these  injured  ami  often  lacerated  ligaments!     And 

bow  painful  to  the  patient  must  be  au  extension  sufficient  to  overcome 

the  action  of  nearly  al!  the  muscles  of  the  wrist,  which  is  borne  entirely 

by  a  few  torn  and  inflamed  fihi-es  I     Even  m  health  this  position,  when 

Lforced,  cannot  be  endured  heyond  a  few  seconds,  and  it  must  be  diffieult 

fto  estimate  the  suffer ings  whicFi  the  same  position  must  occasion  when 

the  ligaments  are  torn  and  inflamed. 

lam  not  to  be  told  that  surgeons  have  not  intended  to  advocate  this 
xtretoe  practice;  that  they  have  never  recommended  forced  adduction, 
hm  only  a  moderate  and  eai?y  lateral  inclination,  such  as  can  be  com- 
forrabl J  borne.  If  they  have  not,  tlien  they  should  not  have  spoken  of 
tnakiog  extension  by  this  means.  An  easy  lateral  inclination  has  no 
more  f>*jwer  to  do  goo<l,  so  far  as  extension  is  concerned,  than  it  ha.s  power 
►  do  hann.  But  the  fact  is,  while  a  majority  of  surgeons  have  no  doubt 
lless  force  than  was  hurtful,  some  have  used  more  than  w^a,s  useful  or 
indeed,  the  sharpness  of  the  curve  given  to  the  splints  figured  and 
Tecommended  by  Dupuytren,  Nelaton,  and  others,  sufficiently  indicates 
ttolbeir  distinguishes!  inventors  intended  to  accomplish  by  these  means 
« forced  and  violent  adduction. 

Hd^ig'ne,  •^peitkiug  of  other  means  of  exteiinioa  applied  to  the  forearm,  aiig- 
p;wled  bjr  Oorlin,  Diday,  and  Velpeau,  intended  to  operate  only  in  a  straight 
iine»  and  nlhiding  eBpecially  to  the  modes  devised  by  Hugaier  and  Velpeau, 
remarks:  ''Without  diseu^^sing  here  the  comparative  value  of  tbe  two  forms  of 
•ppunitug,  I  l>eljeve  that  they  couhl  scarcely  be  endured  by  the  patients  ;  iind  M. 
Wdiiy  tells  us  ibttl,  in  the  trialt*  which  be  baa  made,  the  pain  prndaced  by  the 
"Bnaion  was  ao  great  that  he  wasi  compelled  to  renounce  it/'  Which  ob.serva- 
'^caiinot  bat  apply  equally  to  this  plan  of  extension  by  adduction  or  to  any 
'  which  might  W  adopted.  Dr.  O.  S.  Porter,  of  Loaaconing.  Marvland,  has 
^■*<1  for  the  purpose  of  extension  a  padded  wire-splint  applied  to  the  dorsal  sur- 
J^  of  the  arm  and  hand,  and  in  which  the  extension  is  isupposeH  to  be  effected 
^lidheaive  plaster  strips.^  Notwithatauding  the  testimony  which  the  experi- 
^'"co  of  this  gentlemen  has  lurnishcd  of  the  value  of  this  method^  iiud  not  doubt- 
'^Rtbat  he  obtained  satisfactory  results,  I  must  be  permitted  to  say  that  proba- 
Y'yihey  were  due  to  the  thonmghness  with  which  he  reduced  the  fracture  in 
^•^  first  place,  rather  thun  to  tlie  etHciency  of  the  apparatus  ;  and  I  will  take  this 
"JPponunity  of  saying  th:it  the  succeas  chiimed  by  Dra.  Moore  and  Pilcher  for 
^Mt  peculiar  modes  of  treatment,  neither  of  whom  employs  splints,  depend.-*,  in 
'Jy opinion,  wholly  upon  the  fact  that  they  have  had  the  good  judgment  and 
**illto  reduce  the  fragments  etiectually  in  the  fir^t  instance,  after  which,  as  I 
J«ve already  said,  there  is  usually  very  little  prohability  that  they  will  become 
%»Uced.  In  case^  which  have  been  treated  under  lay  observation,  these 
"*Hhodfi  have  given  no  better  re^^ult-^  thaw  have  other  method!^;  indeed,  I  have 
^'ynhought  the  sucees-s  equal  to  tliat  obtained  by  my  own,  and  some  other  modes 
^Nreaeiing,  for  which,  however,  much  le^a  lias  been  claimed. 

ttiaiistnot  be  inferred  that  I  have  crenel uded  to  reject  this  mode  of 
<lre«sing — the  pistol-shaped  splint™in  all  of  its  modificationsi :  for 
*ll!ioagh  I  run  far  from  being  persuaded  of  its  utility  as  a  means  of 
^tcD^ioo  and  retention  in  any  caae,  yet  I  am  not  prepared  to  deny  to  it 


*hwi 


*  P«rt**r,  Med.  imd  Surg.  Eejjortert  April  14,  ISiT 
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some  very  consiflerable  value  in  anotber  point  of  view ;  and  when  judi- 
ciouRly  employed  it  can  certainly  do  do  liiirm.     It  is,  I  repeat,  for  anolLer 
rea^Huti  altot^etlier  thiui  tlie  one  Iieretofore  jLSsigiied,  that  I  would  recom- 
mend its  contirHiiince,  a  rujison  whieli  I  cannot  so  well  exjtlaiu,  or  ho; 
to  render   intelligible,  except   to   the  prjictical   surgeon.     This  positio' 
throws  the  whole  lower  end  of  both  radins  and  ulna  outward  toward  l\i 
radifil  margin  of  the  splints,  and  by  keeping  the  radius  more  conaplele\y 
in  view,  it  enables   the  surgeon  better  to  judge  of  the  accuracy  of  %L\e  M 
reduction,  and  to  recognize  more  readily  the  condition  and  situatioira.  offl 
the  compresses,  etc.     This  alone   I  liave  always  considered  a  suffici.  eat 
ground  for  retaining  the  angular  splint ;  although  I  have  treated  a  g 
number  of  arms  satisfactorily  with  the  straight  spHnt8  alone. 

Finally,  while  surgeons  have  been  seeking  to  meet  an  indication, 
existence  of  which   is  at  lea,st  rendered  doubtfuh  and   by  means  wl: 
appear  to  me  totally  jnadefpuite   if  it  did  exist,  they  have  probably         too 
often  overlooked  or  regarded  indifferently  an  indication  which  is  aloi^ojJt 
uniformly  present,  namely,  to  pres>s  thoroughly  forward  the  tilted  r"^iig< 
ment  by  a  force  apj»lied  upon  the  wrist  from  behind,  and  to  retain  i-^t  in 
place  by  suitable  compresses.     And  I  cannot  help  thinking,  tliat,  if  tz::^iey 
had  regarded  this  as  the  sole  indication   in   most  cases,  an   indica'^^ioo 
generally  so  eaisily  met,  tliey  wouhl  have  made  fewer  crooked  arms,    ^ml 
have  saved  their  jiatients  much  suffering  and  themselves  much  troi*  fcle. 
In  support  of  this  opinion,  I  must  be  permitted  to  say  again  that:-   in 
my  own  practice  deformity  after  tliis  fracture  is  the  exception.     I  nc^ver 
apprehend  its  occurrence  unless  there  is  comminution,  or  other  serious 
com  plications. 

In  other,  and  somewhat  exceptional  cases  where  the  lower  fVagment;  i* 
driven  hack  until   its  broken  surface  overrides  the  hroken  surface  of   tJ*** 
upper  fnigment,  and   in   addition   to  the  consequent  impaction  there     ** 
added  a  lifting  of  the  periosteutn,  jis  described  by  Pilcher,  we  must  fir*^* 
as  stated  by  him,  increase  the  dorsal  flexion,  press  the  finger  against   t:b^ 
proximal  end  of  the  lower  fragment,  and  then,  while  making  extenBi*^'* 
from  the  hamh  gradually  bring  the  hfiud  and  ilie  lower  fragment  forwfi.^" 
And  I  may  a<ld  tiiat  if,  by  tlie  tiietltoil  of  direct  and  forcifde  pres^*^'*** 
from  behind,  or  h\  Pilcher's  modification  of  this  method,  we  have  c»x>*^^ 
hnuight  the  lower  fragment  thoroughly  into  place,  it  will  remain  in  pl^<^* 
with  little  or  no  retentive  apparatus;  unless,  indeed,  the  lower  fragm  ^'^^ 
be  comminuted,  in  whicli  case    some   degree  of   deforiuity  will    en^^* 
whatever  |dan  of  treatment  we  may  adopt.     In  case  the  ulna  is  disloc«. 
also,  and  is  im[u  isoned  by  the  annular  liiament,  circumduction  witli    ^^ 
tension,  as  pi^actised  by  Dr.  Moore,  and  heretofore  described,  will 
required. 

It  only  remains  for  us  to  determine  the  precise  form  of  splint  wUi^ 
ought  to  he  }U"eferred,  and  tn  describe  its  mode  of  npplication.  The  a^^* 
row  ''attelle  cubitale""  of  Dupuytren  is  inconvenient;  nor  can  1  give  ^C-* 
jirefer^nce  to  rlie  curved  dorsal  splint  recommended  by  N^daton,  and  €^* 
ployeil  by  Hobert  Smith,  Erichsen,  and  others.  It  is  not  to  me  a  maD  ^ 
of  entire  indifference,  in  case  only  one  curved  splint  is  employed,  whetl'* 
this  be  applied  to  the  palmar  or  dorsal  surface  of  the  forearm.  Forei.fe 
surgeons,  so  far  as  I  know,  have  applied  this  splint  to  the  dorsal  surfa.^* 
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jind    the  straight  splint  to  the  palmar;  while  American  surgeons  have 
adopte<l  almost  as  uniformly  the  opposite  rule — to  whose  practice*  in  this 
respect,  I  acknowledge  myself  tilso  paitial.     It  is  to  the  curved  splint 
rfather  than  to  the  straight  that  we  mainly  trust ;  not  simply,  or  at  all, 
Iperhaps,  because  of  its  form,  hut   because  the  fuirved  splint  is  also  the 
lang   splint.     This  is  the  splint^  therefore,  which  ought  to  be  the  most 
steady  and  immovable  in  hs  |iosition.     Now,  the  very  irregularities  of 
surface  upon  the  palmar  aspect  of  the  forearm  siiid  hand,  instcfid  of  con- 
stituting an  epabarrassment,  enable  us,  when  the  splini  is  suitably  pre- 
pared and  adjtisted,  to  fix  it  more  securely.     Moreover,  upon  it  alone, 
after  a  few  days,  the  surgeon  may  see  fit  to  rely,  and  in  that  case  it  ought 
10  be  applied  to  that  surface  of  the  arm  whicli  is  most  tolerant  of  con- 
tinued pressure.     The  palmar  surface,  as  being  more  muscular,  tind  as 
Imving  been  more  accustomed  to  friction  and  to  pressure,  must  necessarily 
bive  the  advantage  in  this  respect     The  palmar  splint  terminating  also 
»t  the  nietacarpo-phalangeal  articulations,  instead  of  at  the  wrist,  as  the 
*kort  straight  splint  must  do  when  the  hand  is  adducted,  enables  the 
kaofj  to  be  flexed  upon  its  extn^mity  over  a  hand-block,  or  pud  of  firoper 
^*^       Such  are  tlie  not  innignificant  advaiitnges  which  we  claim  for  this 
'Dorfe  over  that  |mrsued  ]nr  our  transatlantic  brethren-     The  block,  sug- 
l^teci     first  by  Bond,  of  Philadelpliia,  is  a  valuable  addition,  since  the 
we^ej    position  is  always  more  easy  for  the  fingers,  and  in  case  of  anky- 
^"  i  til  is  position  renders  the  whole  hand  more  useful. 

[Of)f"cJori'»  splint  ie  very  highly  commended  hy  Irish  nargeons.  bat  it  h  not 

1  a»e     in  this  country.     Il  ^'rormists  of  the  body,  the  ulnar,  and  bevelled  jmr- 

On.H,  «%riih  a  curved  back  s|dint  (Fig.  LW).     The  lower  und  of  the  olnar  pnrtion 

_^  lcurr^*<d  forward,  and  hollowed  to  receive  the  inner  border  of  the  tlexea  band, 

with  A  ^  lit  for  the  carpal  »trap.     The  bevelled  portion  ia  necured  to  the  body  of 


fi«i»nlwii'#  #plini.     B-  The  pflltnifir  ^plinL     C  The  *lorstil  splint.     A.  The  spliutis  appUeiil. 

^''•plint  nearly  hnli'an  inch  internal  to  it«  margin  r  it  h  cut  off  obliquely  from 
l*ftburi(  iiiwar<i  and  IVfHn  below  upward;  it  i«  applied  to  the  pal aiar  surface  of 
1*"*^  upj>tT  fragnieni,  which  it  is  \l^  otHco  to  bx>  The  lower  end  of  the  back 
iV'fil  i*  much  curved  forward.     The  curve,  with  ai  tliick  pad,  is  necessary  to 

!DHh[p  it  to  pre^^  the  base  of  the  metacarpus,  the  carpus,  and  the  lower  end  of 

1  BrvHHt,  Prnc.  of  Surgipry.  4th  etl  ,  p.  880, 
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the  lower  fragment  well  forward  for  the  rest^jration  of  the  natural  aspect  of 
carpal  surface  and  the  eont-avity  of  tbe  radina,"] 

Levis  emjiloys  a  splint  made  nf  copper,  lined  with  tin,  and  furnished  with  n 
aeries  of  little  pointed  elevations  along  the  edgea  to  prevent  the  bandage  fnjiu 
slipping.^  No  doubt  this  splint  would  answer  its  purpose  well  in  ease  it  fitted 
accurately;  hut  to  insure  thin  the  surgeon  must  he  supplied  with  a  considerable 
numher,  diHering  materially  in  length,  breadth,  and  form;  or  it  must  be  tnjiAe 
for  the  patient  who  is  tinder  treatment.     I  have  occasionally  employed  a  splint 


**^^^'^ 


^,^y^^wrm&o 


»ro  o  o  o  ^ 


Lcvis's  inetnUieaplint. 

of  this  form  ;  once  when  I  had  broken  my  own  wriat— a  Col  lea's  fracture— an 
with  admirable  results;  but  I  have  always  used  lor  this  purpose  a  pretty  thic 
sheet  of  giitta-perchaj  which  in  a  few  minuteH  can  be  fitted  with  the  mostalM*- 
lute  accuracy.  Gum-shellac  cloth  can  be  adapted,  after  thorough  sonifin^' ^ 
boiling-hot  water,  with  nenrly  the  same  degree  of  accuracy,  and  I  think  *<>( 
^  ftther  might  also;  but  in  t!ie  latter  caae,  after  being  moulded  it  would  havn 
i  laid  aside  to  dry  and  harden. 

In  moat  cases  I  prepare  extemporaneously  a  splint  from  a  wood-^^fl" 
sliingk%  wdiich  I  first  cut  into  tbe  re«|uisite  shape  ami  length  ;  tlie  b-njc  ^^ 
being  obtained  by  measuring  from  the  front  of  the  elbow-jornt,  whcu  *^*'*' 
arm  h  flexed  to  a  right  angle,  to  the  nietacarpo-phalangeiil  Jirticulation  ^^ 


Fig.  HM, 


Vw.  162. 


Aulii*ir'B  dorsal  tplint;  frpf|iif<nt|jr  omi*^**"^ 

gbt,  indoed,  to  fall  half  an  inch  dh*"*^] 

ith 


Author's  palmar  ajilinl;  right  arm. 

the  lingers  being  first  flexed.     It  oUj^.., _,,  _  .„..  .„.„  „„  .,_„  ^._ 

of  the  ben^l  of  tlic  elbow,  to  render  it  certain  tliat  it  shall  make  no  t%^^ 
comfortable  pressure  at  this  point;  ami  the  direction  to  njeasure  iP''*  ' 
the  arm  flexed  is  of  sufl'icient  importance  to  warrant  a  repetition.  T* '^^ 
breadth  of  the  splint  sbonhl  be  in  at!  its  extent  just  ei|tial  to  tbe  brea*^^' 


*  Levis,  R.  J.  (pamphlet  wilhoiU  flttteK 
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the  forearm  in  ity  wi<lest  part,  except  wliere  it  is  to  receive  the  ball  of 

le  thumb,  so  tbsit  there  shall  he  no  luter^il  pressure  upon  the  bones.     If 

le    splint  is  of  unequal  breatlth, 

le  roller  cannot  be  so  neatly  up-  ^^"-  *'''^* 

Iplied,  and  it  is  more  likely  to  i>e- 
l^^me  disarranged.  Thus  construe- 
|ted,  it  is  to  be  covered  with  a  saek 
[of  cotton-cloth,  made  to  fit  moder- 
I  atelv  tifflit,  with  the  seam  along  its 

back,   and    afterward    stufled  with 

coUoH' batting  or  with  curled  hair. 

Theste  miiteriuls  nmy  l>e  ptished  in, 
at»d  easily  adjusted,  wherever  they 
*re  nja^t  needed,  from  the  open 
^tremjtie§  of  the  sack.  While 
,  P^^paiing*  the  splint  must  be  occa- 
I    sionully  applied  to  the  arm  until  it 

^'^    accurately  every  part   of  the 

'^"^earm    and  band,  only  that   the 

■^'Uffing  must  be  more  firm  a  little 

^ove  the  lower  end  of  the  upper 

''^gTDent,  and  in  the  hollow  of  the 

rO^tith     IJetween  these    two  points 

f*^^re  should  be  little  or  no  cotton. 

Tbe  open  ends  of  the  sack  are  then 

^  Ke  neatly  stitched  over  the  ends 
**f  the  splint,  after  which  the  splint 
i^**y  be  laid  directly  upon  the  skin 
Without  any  intermediate  com- 
Iptesses  or  j-ollers.  The  advantages 
P^f  tins  form  of  splint  are  eiisily  comprehended.     They  consist  in  facility 

*nfl  ehcapness  of  construction,  accuracy  of  adaptation,  neatness,  pernia- 

Uency,  and  fitne^?s  to  the  ends  proposed.     There   is  also  no  possibility 

^f   making  painful  or  injurious    pres>^nre  upon  the  arteries   or   nerves 

^bich  lie  upon  the  front  of  the  wrist.  ^    ^ 

,  The  extemporaneous  splint  recommended  by  Dr.  Isaac  Hjij\s»  of  Phlladelpiiia* 
**  *ery  similnr,  but  it  lacks  the  neivtriC'^s  nnd  permanency  of  that  which  I  liave 
'^^^'f  described. 

In  most  cases  it  is  better  to  employ,  also,  at  least  during  the  first  fort- 
'^igbt,  a  straight  dorsal  sydint,  of  the  same  breadth  as  the  palmar  splintj 
^^^  of  sufficient  length  to  extend  from  the  elbow  to  the  middle  of  the 
'^^pua.  This  should  be  covered  and  stuiied  in  the  same  manner  as  the 
P'^lmar  splint^  except  that  here  the  thickest  and  finnest  part  of  the  splint 
*^^«l  be  opposite  the  carpus  and  the  lower  fragment. 

Having  restored  the  fragment  to  place  by  some  one  of  the  methods 
jftady  described,  the  arm  is  to  be  flexed  upon  the  body,  and  placed  in 
l)>€sition  of  semi'pronation  ;  when  the  splints  are  to  be  applied,  and 
^cured  with  a  sufficient  number  of  turns  of  the  roller,  taking  especial 


The  Author'a  dressing  complete.  The  cnirveti 
pfilmar  srplmt  is  not  in  view,  only  the  dor- 
sal. The  faint  white  lines  represent  the 
roller.  The  sling  is  omitted,  for  the  imrpoei? 
of  bringinjs;  the  other  drei^^siiigR  into  view. 
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care  not  to  include  the  thumb,  the  forcible  confinement  of  which 
always  painful  and  never  useful. 

Let  me  repeat  that,  in  most  cases,  all  of  our  success  will  depend  n< 
80  much  upon  the  particular  form  of  apparatus  employed  as  upon  wheth< 
we  have  properly  reduced  the  fracture  in  the  early  stage  of  the  acciden 
When  once  reduced  it  is,  with  rare  exceptions,  easily  kept  in  place. 

I  cannot  too  severely  reprobate  the  practice  of  violent  extension  < 
the  wrist  in  the  efforts  at  reduction,  when  no  overlapping  or  impactio 
of  the  fragments  exists  and  the  ulna  is  not  dislocated ;  and  that,  whethc 
this  extension  be  applied  in  a  straight  line  or  with  the  hand  adductec 
It  has  been  shown  that  in  a  great  majority  of  cases  no  indication  i 
this  direction  is  to  be  accomplished;  and  to  pull  violently,  under  thes 
circumstances,  upon  the  wrist,  is  not  only  useless,  but  hurtful.  It  i 
adding  to  the  fracture,  and  to  the  other  injuries  already  received,  th 
graver  pathological  lesion  of  a  stretching,  a  sprain  of  all  the  ligament 
connected  with  the  joint.  I  am  persuaded  that  to  this  violence,  adde< 
to  the  unequal  and  too  firm  pressure  of  the  splints,  is,  in  a  great  ineas 
ure,  to  be  attributed  the  subsequent  inflammation  and  ankylosis  in  ver 
many  cases. 

The  first  application  of  the  bandages  ought  to  be  only  moderate!; 
tight,  and  as  the  application  and  swelling  develop  in  these  structure 
with  rapidity,  the  bandages  should  be  attentively  watched,  and  loosene* 
as  soon  as  they  become  painful.  It  must  be  constantly  borne  in  min- 
that,  to  prevent  and  control  inflammation  in  this  fracture,  is  the  mos 
difiicult  and  by  far  the  most  important  object  to  be  accomplished,  whii 
to  retain  the  fragments  in  place,  when  once  reduced,  is  comparative! 
easy.  During  the  first  seven  or  ten  days,  theretbre,  these  cases  deraaifc. 
the  most  assiduous  attention  ;  and  we  had  much  better  dispense  with  thi 
splints  entirely,  as  advised  by  Fauger,  than  to  retain  them  at  the  risk  < 
increasing  the  inflammatory  action. 

Indeed,  I  have  no  doubt  that  very  many  cases  would  come  to  a  8ucce83rtj 
termination  without  splints,  if  only  the  hand  and  arm  were  kept  perfectly  slJ' 
in  a  suitable  position  until  bony  union  was  effected.  I  must  also  enter  my  pro 
test  against  many  or  all  of  those  carved  splints  which  are  manufactured,  hawke< 
about  the  country,  and  sold  by  mechanics  who  are  not  surgeons;  with  a  fo»* 
for  each  styloid  process,  a  ridge  to  press  between  the  bones,  and  various  othe 
curious  provisions  for  supposed  necessities,  but  which  never  find  in  any  f^^ 
their  exact  counterparts,  and  only  deceive  the  inexperienced  surgeon  i**^ 
neglect  of  the  proper  means  for  making  a  suitable  adaptation.  They  are  to 
fruitful  sources  of  excoriations,  ulcerations,  inflammations,  and  deformities. 

[Swinburne,  of  Albany,  employed  a  form  of  dressing  which  has  had  sO^ 
advocates.  He  proposed  its  use  in  all  fractures  of  the  lower  end  of  the  rad**^ 
It  consisted  of  a  single  splint,  a  thin  piece  of  wood,  extending  from  the  elbo^  ^ 
the  metacarpo-phalangeal  joints  on  the  posterior  aspect  the  width  of  the  lii^ 
two  compresses  are  provided,  one  for  the  concavity  of  the  carpus,  and  the  otl^ 
for  the  deficiency  of  the  muscles  in  the  arm  above;  adhesive  strips  are  ^' 
ployed  for  fastening  the  splint  to  the  arm,  commencing  above,  and  being  repeal 
at  intervals  to  the  hand;  the  displaced  bones  are  properly  reduced  before  ^ 
strips  are  applied.  The  following  illustrations  (Figs.  164,  165,  166)  show  ^ 
application  of  the  dressing  and  a|>pearance  of  the  limb. 

In  reference  to  the  treatment  of  these  fractures,  the  following  ca^ 
and  the  accompanying  remarks,  by  that  great  surgeon,  Dupuytren,  a^ 
too  pertinent  not  to  merit  a  place  in  every  treatise  of  this  character. 
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*'  The  two  succeeding  cases  are  not  only  interestins?  as  fractures  of  the  radius, 
but  they  are  further  deserving  of  attentive  consideration,  on  account  of  the 
serious  complications  which  accompanied  them,  and  which  were  the  consequence 


Fio.  1«4. 


Posterior  asfiect  of  arm. 
Fig.  Ifij. 


Anterior  aspect  of  arm. 
Fig.  Ififi. 


The  two  compresses. 


TiT  '^'?®^^*°?  *"  important  precept. 
^^at  the  sur&reons  have  been  so  intc 


More  than  once,  indeed,  it  has  occurred 
__  surgeons  have  been  so  intent  on  preserving  fractures  in  their  proper 
^Hjsition  that  the  extreme  constriction  employed  has  actually  caused  destruction 
^f  the  soft  parts.  A  piece  of  advice  which  I  have  very  frequently  given,  and 
J^hich  I  cannot  too  often  repeat,  is  to  avoid  ti<?htening  too  much  the  apparatus 
^r  fractures  during  the  first  few  days  of  its  being  worn ;  for  the  swelling  which 
^Upervenes  is  always  accompanied  by  considerable  pain,  and  may  be  followed 
^jr  gangrene.  It  cannot,  therefore,  be  too  urgently  impressed  on  young  practi- 
tioners, to  pay  attention  to  the  complaints  which  patients  make ;  and  to  visit 
^bem  twice  daily,  and  relax  the  bandages  and  straps  as  need  may  be,  in  order  to 
^^bviate  the  frightful  consequences  which  may  spring  from  not  heeding  this 
i^^cessary  precaution ;  by  carefully  attending  to  this  point  I  have  been  saved  the 
pi«inful  alternative  of  ever  having  to  sacrifice  a  limb  for  complications  which  its 
xi^glect  may  entail. 

"A.  R.,  »t.  44,  fractured  his  right  radius  while  going  down  into  a  cellar. 
Mrhen  the  fracture  was  reduced  (it  was  near  the  base  of  the  bone)  an  apparatus 
^^as  applied,  but  fastened  too  tightly;  and,  notwithstanding  the  great  swelling 
^^d  toe  acute  pain  which  the  patient  endured,  it  was  not  removed  until  the 
fourth  day,  when  the  hand  was  cold  and  (edematous,  and  the  forearm  red,  pain- 
ful, and  covered  with  vesications.  Leeches,  poultices,  and  fomentations  were 
^^pplied,  and  followed  by  some  alleviation  of  the  local  symptoms,  though  there 
'•t^aa  much  constitutional  disturbance.  At  the  close  of  a  fortnight  from  the  acci- 
dent, the  palmar  surface  of  the  forearm  presented  a  point  where  fluctuation  was 
^apposed  to  exist;  but  when  a  bistoury  was  plunged  into  it  no  matter  followed. 
X^ortions  of  the  flexor  muscles  subsequently  sloughed,  and  the  skin  mortified. 
TTliconly  resource  was  amputation,  which  was  performed  above  the  elbow  six 
^vceks  after  his  admission ;  and  he  afterward  recovered  without  the  occurrence 
of  any  further  untoward  symptoms. 

"R.,  8Bt.  36,  was  at  work  boring  an  artesian  well  when  he  wa-s  struck  by  part 

tpf  the  machinery  on  the  right  arm;  he  was  instantly  knocked  down  and  thrown 

^rmolcntly  on  the  right  thigh.     A  surgeon  who  wjis  sent  for  deteeted.a  fracture  of 

t.b^ndiu8,  and  applied  the  usual  apparatus,  consisting  of  pads  and  splints,  con- 

Sti^bya  roller  extending  from  the  extremities  of  the  fingers  to  the  elbow, 
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which  compressed  the  arm  j^o  tightly  aa  to  give  rise  to  very  great  tiuflfeHn]^, 
The  lingerw,  hand,  and  ffireann  were  tuimbed  altnost  to  inftensjibility,  iknd  yet 
the  surgeon  in  attendance  did  not  think  proper  to  h^osen  the  apparatus.  Such 
was  the  condition  of  the  patient  until  he  eanie  to  the  Hntel  Dieu,  Jmir  diiya 
alter  the  accident:  the  fingers  were  then  hiaek,  cold  and  insensible,  and  when  I 
removed  the  splints  I  found  the  hand  likewise  black,  aspecially  on  its  palmar 
Itirfacc,  On  the  twelfth  day  ainpiitiitiiin  wa^*  performed  at  the  elbow-joint;  but 
be  pntient  did  not  i*urvive  the  operation  more  than  ten  days,  the  immediate 
cause  of  death  being  acute  pleurisy, 

"The  above  case  prej^enLs  a  painful  illustration  of  the  neglect  to  which  I  have 
alluded.  In  nearly  every  inj^tance  the  swelling  of  the  limb  requires  that  careful 
attention  should  be  paid  to  the  bandage  or  straps  liy  which  the  apparatus  in 
confined.  Similar  accidents  are  likely  to  re^^ult  from  the  employment  of  an  im- 
movable apparatus,  rd'  which  an  example  occurred  in  the  practice  of  M.  Thi^rrv*. 
one  of  my  papiln.  He  was  suntnnmed  to  visit  a  ymuig  girl,  on  whom  such  an 
apparatus  had  been  applied  for  supposed  fracture  of  the  radius.  After  suflering 
excruciating  torment,  the  forearm  mortified,  and  amputation  was  the  only 
resource  ;  on  examiaing  the  limb,  no  trace  of  fracture  could  be  discovered. 
Had  a  simple  apparatus  been  here  employed,  and  properly  watched,  the  patient's 
limb  would  not  have  been  tiacrificed.''' 

Robert  Smith  mentioii!3,  also,  the  case  of  a  hoy,  vbL  18,  w^ho  had  a  fracture  of 
the  lower  extremity  of  the  radius,  through  the  line  of  the  junction  of  the  epi- 
physis with  the  diaphyais,  caused  by  being  thrown  trom  a  horse.  A  surgeon 
applied,  within  an  h<mr,  a  narrow  roller  tightly  around  the  wrist.  On  the  fol- 
lowing day  the  limb  was  intensely  painful,  cold  and  discolored;  still  the  roller 
was  i]ot  removed,  nor  even  slackened.  On  the  fourth  day  he  wa-s  admitted  into 
the  Richmond  Hospital,  when  the  gangrene  had  reacheil  the  tbrearm.  Spon- 
taneous separation  of  the  soft  parts  finally  occurred,  aud  the  bones  were  sawn 
through  twenty- four  days  after  the  fracture  w^as  produced,  from  which  time 
*  *  e  ve  ry  thing  pro  c  eed  e  d  favora  b  1  y . "  - 

Nov.  1*1*  18^1^  a  hoy,  ten  years  old,  living  in  the  town  of  Andover.  Mass.^  had 
his  left  hand  drawn  into  the  picker  of  a  w^oollen  mill,  produciuf^  several  severe 
wounds  of  the  hand  and  a  fracture  of  the  radius  near  its  middle.  One  of  the 
wounds  was  situated  directly  over  the  point  of  fracture^  but  whether  it  cam- 
muiiicated  with  the  bone  or  not  was  not  ascertained.  A  surgeon  was  called, 
who  chised  the  wounds,  covered  the  forearm  with  a  bandage  from  the  band  to 
above  the  elbow,  and  applied  compresse^^  and  splints.  The  lad  made  do  com- 
plaint, his  appetite  remaining  good,  and  his  sleep  continuing  undisturbed  until 
the  third  day,  when  he  began  to  speak  of  a  f>ain  in  his  shoulder;  on  the  same 
day  also  it  was  noticed  that  his  hand  was  rather  insensible  to  the  prick  of  a  pin. 
Early  on  the  morn i tig  of  the  fourth  day  his  surgeon,  being  summoned,  found 
him  sutfering  more  pain  and  quite  restless  ;  and  on  renn^ving  the  dressings,  the 
arm  was  discovered  to  be  insensible  and  actually  mortified  from  the  shouldex 
dow^nvvard.  On  the  sixth  day  a  line  of  demarcation  commenced  acrosa  the 
shoulder^  and  on  the  twenty-first  day  the  father  himself  removed  the  arm  from 
the  body  by  merely  separating  the  dead  tissues  with  a  feather.  Subsequently  a 
surgeon  found  the  head  of  the  humerus  remaining  in  the  socket,  and  removed 
it,  the  epiphysis  having  become  separated  from  the  <liaphygis.  The  boy  now 
raoidly  got  well.  This  case  became  the  subject  of  a  legalinvestigation.  Dr* 
Pilsbury,  of  Lowell,  Mass.,  declared  that  in  his  opinion  this  unfortunate  result 
had  been  caused  by  Km  tight  bandaging,  and  by  neglecting  to  examine  the  arm 
during  four  days.  On  the  other  hunt!,  Drs.  Hay  ward,  Bigeiow%  Townaend.  and 
Ainswiirth,  of  Boston,  with  Kimball,  of  Lowell,  Drs.  Loring  and  Pierce,  of 
Salem,  believed  that  the  death  of  the  limb  was  due  to  some  injury  done  to  the 
artery  near  the  shoulder-ioint ;  and  in  no  other  way  could  they  explain  the  totjil 
absence  of  pain  during  the  first  twM>  days  ;  nor  could  they  regard  this  conditioa- 
as  consistent  with  the  supposition  that  the  bandage  occasioned  the  death  of  the 
limb.^ 


'   Dupuyt^en,  Injuries  and  Diseases  of  Bones,  Pyd.  ed.,  L<mdon,  1S47,  pp,  145^7. 

*  H.  4'Hiiiith^  Trent isu  on  Frnttures.  eit.,  Diitiliii,'t8.'i4.  p.  170. 

*  BoaUm  MciL  and  t^uri;,  .Umrn.,  v«>L  xlviii.  p.  28L 
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lamoot  but  think,  however,  that  these  gentlemen  were  mistaken,  and  that 
ifae  ffto^reiie  was  alone  due  to  the  bandages.  In  a  similar  case  which  catne 
owiif  my  own  obeervation.and  in  whii-h  both  the  radius  and  uhia  were  broken, 
ihf  mUer  extended  no  higher  than  just  above  the  elbow,  and  tbe  patient  com- 

I'  of  no  pain  until  the  bandages  were  unloosed,  yet  tbe  arm  steparated  at 
ilder-joint,     I   shall    rpfer  again  to  this  example  in   the   chapter  on 
x-  r»c'Aire»  of  the  Radius  and  Ulna;  and  shall  take  occasion  then  also  to  ap^ak 
xnore  ftilly.  ot  the  causes  of  thesne  terrible  accidents. 

SnmB  naentjons  another  case  of  compimnd  fracture  of  the  lower  end  of  the 

fl^ttdia*  which  came  under  his  notice  at  the  Pennsylvania  Hospital  in  August* 

i  ^7,  the  arm  having  been  dressed  by  a  surgeon  within  half  an  hour  after  tbe 

■1  ffddepy,  with  bandages  and  splints'    When  these  Ijundages  were  removed  at 

^.^f  hospital,  on  the  fifth  day,  *'  tbe  soft  parte  around  the  fracture  were  found  to 

^^fe  tlodgbed,  an  abscess  extended  up  to  the  elbow- joint,  and  slougba  existed 

%^ntt  the  condyle.     Severe  constitutional  symptoms  arose,  making  amputation 

^  the  arm  necessary."* 

.\  lady,  let.  5<J,  was  also  seen  by  Thierry,  wlio.  having  broken  the  radius 
tis  lower  end,  lost  her  fingers  by  the  sloughing  consequent  upon  a  tight 

A  woiuan  was  admitted  into  one  of  Dr*  Wood's  wards  in  the  Bellevue  ITos- 
I ul  about  the  1st  of  February.  18*j3,  who  had  fallen  upon  her  hand  a  few  dayn 
~*Tre  and  broken  the  radius  just  above  the  wrist.     Her  arm  waii  dressed  with 
ntiand  bandages  at  one  of  tbe  dispensaries  in  this  city.     Gangrene  ensued, 
iwhen  I  saw  her  on  the  Sth  of  February,  the  death  had  extended  to  the 
'VBuddle  of  the  forearm,  the  dead  tissues  being  dry  and  black.     Dr.  Wood  auipu- 
tmsed  the  arna^  but  she  died. 

The  remarks  which  hnve  now^  been  made  in  relation  to  tbe  treattnent 
rfCoUes's  fracture  are  applicable,  with  only  sucb  slight  tiioJificutions 
U  would  naturally  be  suggested,  to  fractures  of  tbe  lower  end  of  tbe 
i»dla«  coraraeneing  upon  the  radiul  side  of  the  bone  and  extending 
'•Uiquely  downward  into  the  joint  (perhapi*,  indccii,  this  ought  to  be 
itprded  as  a  variety  of  CoIle«'s  fmcture);  und  it  is  to  this  form  of  frac- 
ture, esfjecially,  that  the  pistol-shaped  .splint  must  be  found  applicable. 
If  the  fracture  actually  extends  into  the  joint,  it  must  not  be  forgotten 
iliit^  in  order  to  the  prevention  of  ankvlosis,  the  wrist  should  be  early 
iobjected  to  pasiinive  motion. 

TI'  ng  example  of  a  compnuud  comminuted  fracture  of  the  radius  may 

«*^r^  !  ite  the  value  of  a  mode  of  treatment  under  certain  circumstance:!*  : 

H\  r,.  a*t.  >io ;  a  large  piece  of  iron  casting  fell  upon  bis  arm,  crushing  and 
bcemtin^  the  wrist,  and  comminuting  the  lower  part  of  the  radius.  1  found  the 
wknt,  '  •'  ,oft  parts  torn  away  in  front  of  the  joint,  and  the  fragraetits  of  tbe 
id  d  into  the  flesh  in  every  direction.     The  hope  of  saving  tbe  hand 

•^•liitM  VI.  uv  scarcely  sufficient  to  warrant  the  attempt;  at  least  by  the  ordinary 
auid«  of  procedure.  I,  however,  believed  it  ccmld  be  saved  if,  having  removed 
tite  foifments  of  the  radium,  I  practised  rejection  of  the  lower  end  of  the  uhia, 
tad  tllowed  the  muscles  to  become  completely  relaxed.  Accordingly,  after 
pbdni^  him  under  the  influence  of  chloroform,  I  enlarged  tbe  w^ounds  so  as  to 
esihle  me  to  remove  six  or  seven  fragment.s  of  the  radius,  leaving  others  which 
Wtre  broken  off  but  not  much  disohiccd.  I  thun  reujoved  with  the  saw  one  inch 
•ad  B  half  of  the  ulna.  The  hand  w&s  immediately  drawn  up  by  the  contraction 
^( ihe  remaining  muscles,  but  their  tension  was  completely  relieved.  The  wounds 
Lwere  closed  and  drensed  lightly,  and  the  whole  lind>  was  placed  on  a  broad  and 
|irelJ-padded  splint  covered  with  oil-cloth.  The  hand,  which  was  vf^ry  pale  and 
*Qe»  wits  covered  with  warm  cf>lton -batting.  His  rectivery  was  rapid  and 
Jele,  nor  was  there  at  any  time  excessive  iuflanmjation  in  the  limb.     I 

'  Korris,  note  to  LifttoTi*!^  Surgery,  p.  54. 

•  Amen  Jo«rn.  Med.  Bel,  vol.  xxv.  p.  4f*\ ,  frnrn  L'Expi'ricTior*  for  1838. 
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have  seen  this  man  frequently  since  he  left  the  hospital,  and  while 
recovered  only  a  little  motion  in  the  wrist-joint,  his  hand  and  fingers  are 
as  useful  as  before  the  accident.  He  is  able  to  perform  all  ordinary  k 
labor  with  almost  as  much  ease  as  most  other  men ;  and,  what  is  always 
fying  to  the  humane  surgeon,  he  does  not  fail  to  appreciate  fully  the  i 
which  has  been  conferred  upon  him  by  the  preservation  of  his  mutilated 
I  have  recently  adopted  the  same  treatment  with  equal  success  in  a  < 
gunshot  wound  of  the  lower  end  of  the  radius. 

[Harte,^  of  Philadelphia,  has  performed  osteotomy  for  vicious  union 
fracture  with  good  results.    He  operated  antiseptically,  making  an  incisioi 
the  inner  margin  of  the  extensor  carpi  radialis  tendons,  and  then  apply! 
chisel.     Duplay  has  also  operated  for  the  same  deformity.] 

Fractore  of  the  Styloid  Process  of  the  Eadins  Independent!; 
Colles's  Fractore. — Dr.  Butler,  of  the  Brooklyn  Hospital,  reports 
treated  by  Dr.  J.  C.  Hutchison  of  fracture  of  the  right  radius 
junction  of  the  middle  and  lower  thirds,  accompanied  with  a  fractui 
of  the  styloid  apophysis  in  the  above  bone. 

The  accident  occurred  in  a  lad  fourteen  years  old,  who  had  fallen  from  a 
of  thirty  feet  upon  the  pavement.  The  lower  fracture  commenced  at  th 
of  the  styloid  process  of  the  radius,  and  extended  down  obliquely  into  the 
joint,  breaking  off  about  one-fifth  of  the  articular  surface.  The  procc 
drawn  up  on  the  posterior  surface  of  the  radius,  about  one  inch  and  a  fa 
the  supinator  radii  longus  muscle.  It  was  movable,  but,  in  consequence 
contusion  and  swelling,  could  not  be  returned  to  its  place.  The  hand  oc 
the  same  position  that  it  does  in  Colles's  fracture.  On  the  eighth  day  an  s 
was  made  to  force  down  the  process  with  a  compress  secured  by  adhesive 
straps ;  but  it  could  not  be  done.  The  hand  and  arm  were  confined  al 
pistol-shaped  splint;  ulcerations  ensued  from  the  pressure  of  the  compre 
the  process  was  laid  bare,  but  it  finally  became  united  in  its  abnormal  po 
the  motions  of  the  wrist,  however,  were  not  impaired,  and  the  power  of 
tion  and  supination  soon  returned.'-' 

A  lady  called  upon  me  having  a  fracture  of  the  styloid  process  of  the 
which  had  occurred  about  four  months  previously.  The  fragment  was 
forward  and  carried  slightly  upward  by  the  action  of  the  long  supinator, 
movable.  The  motions  of  the  joint  were  in  no  way  interfered  with,  and  th 
of  the  wrist  was  natural.  She  was  somewhat  advanced  in  life,  and  sufTere 
pains  and  soreness  about  the  joint,  but  no  more  than  is  usual  after  severe 
joint  injuries.  The  character  of  the  accident  was  not  recognized  by  her  si 
and  no  treatment  had  been  adopted ;  nor  is  it  to  be  supposed  that  the  di 
ment  could  have  been  remedied,  except  by  section  of  the  tendon  of  th 
supinator,  if  its  existence  had  been  recognized ;  and,  if  this  had  been  < 
doubt  whether  she  would  have  had  a  more  useful  arm  than  she  has  now. 

Dr.  Wm.  Hunt,' of  Philadelphia,  reported  a  case  of  this  fracture,  the 
of  a  fall  upon  the  hand,  and  accompanied  with  considerable  comminuti* 
became  necessary  to  amputate  the  arm,  and  the  opportunity  was  thus  a 
to  determine  the  exact  nature  of  the  lesion  by  dissection. 

Epiphyseal  Separations. — This  bone  is  formed  from  three  c< 
namely,  one  for  the  shaft  and  one  for  either  extremity.  The  si 
ossified  at  birth.  About  the  end  of  the  second  year  ossificatioE 
mences  in  the  lower  epiphysis,  and  it  becomes  united  to  the  si 
about  the  twentieth  year.  The  same  process  commences  in  the 
epiphysis  at  about  the  fifth  year,  and  is  completed  by  consolidutio 
the  shaft  at  the  age  of  puberty. 

1  Univ.  Med.  Mas,  ,  Aug.  1S87. 

2  Xew  York  Journ.  of  Med  ,  1H;'>7. 

a  Hunt,  Phil.  Med.  Timet*,  Oct.  9,  18S0,  p.  2(5. 
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Tmte  met  with  no  recorded  examples  of  separation  of  the  upper 
epiphysis,  and  the  examples  of  separation  of  tlie  lower  epiphysis  have 
«eMoiD  been  clearly  made  out.  I  have  already  tuenuoned  one  as  liavin*: 
been  reported  hy  Kobert  :?mit!i.  He  sipeaks  alsc^  oP  other  cases  oceiirring 
in  '  coDJunction  with  n  separution  of  the  lower  end  of  the  ulna,  and 
irh icfa,  he  thinks,  are  liable  to  be  mistaken  for  dislocations,* 


Fhi.  U7 


Fu*.  U\K 


^%dJo»  with  epiphyses, 
(FromGny  ) 


Verticfll  section  of  radius  and  mil  pirtrtj;:*  showing  ^fjniu- 
linti  iiiifi  tiju'kwrtrfl  displtteomeut  of  the  lowi.-r  epiphysis  of 
the  radius.     (Bryant.) 

MalgftigiieBiiyB  that  we  have  reasons  to  suspect  this 
accident  when  the  fracture  uccura  in  persons  uiider 
twentv  yearg  of  a>?e.  ClfMjuet  ascertained  it**  existence 
by  a  dissection  in  a  child  of  twelve  yearn ;  Roux  also 
in  a  child  wUone  me  in  not  jjiven.  iind  Voillemier 
pnxiuced  it  easily  in  the  dead  hodie^  of  ehildren, 
and  once  5n  the  body  fd'  a  robust  man  of  twenty- 
four.*  Schmitit"  and  Girdner'  have  also  noticed  the 
fref|uency  of  the  epiphyseal  separatioa  when,  in  the 
case  *d'  iijfanta.  the  fracture  is  cau8cd  hy  avulsion 
upon  the  cadaver.  The  ex[»ennient.s  n|  Dr.GiriJner, 
made  at  rny  re<|uest,  also  showed  that  in  early  life 
avulsion  soraetimea  causied  a  fracture  just  above  the 
epiphysis!,  somettmes  a  bending  of  the  bone,  without 
fracture,  and  Homelimes  only  a  rupture  of  the  Hga- 
*^*^"l*,  I  think  1  have  broken  the  radius  at  the  epi[>hyseal  junction  in  some  of 
"*?^J^^pt'riixients  of  forced  flexion  in  adult  females. 

.i«;*l<>ullin^*  of  London,  report*  a  case  of  separation  of  the  upper  epiphysis  of 

~l^   tidittti  in  a  boy  sixteen  years  of  age.     Amputation  was  performed »     The 

J'l>er  epiphysis  was  completely  detached,  the  line  of  separation  pnssin^  between 

^^cartilftge  and  the  diaphysis,     liryaiit,  of  Londtin^  gives  an  illustrution  of  a 

ition  of  the  lower  epipbyais  backward.     The  paiient  was  a  bov  aged  ten 

(Fig,  ItiSj] 

The  treatment  of  this  accident  will  not  demand  any  special  considera- 
_*'*^,  siince  it  will  ttot  flifter  essentially  from  the  treatment  required  in  a 
'^^ture  m?curnTi4!;  at  tlie  same  point. 

l^j^eUyed  or  Non-uEion  of  Fractures  of  the  RadiuB.— Muhlenburg  in  hU 
?^«W  has  recorded  2H  case;*,  of  vvbicli  17  are  reported  as  having  been  cured,  and 
J^6  the  attempts  to  cure  have  failed.  Resection  and  drilling  furni^ih  the  birges^t 
^fcentaife  of  cures.  I  have  never  met  with  an  example  of  non-union  in  a  frac- 
*^**re  fit  the  lower  end  of  the  radius. 


>  Robert  Smith,  op.  cil.,  p.  164. 

»  MnlitnieTje,  op.  eil 

»  8*!hnndt.  Tht^ae  de  Paris,  187ft.  No.  !U. 

*  Oirdner,  J  no.  H.,  Med    R«fc«»rd,  Feb.  2«,  1881. 

*  Trails.  P»th.  S.^»c ,  bond.,  vol.  xxxix.,  1888. 
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CHAPTER   XXIII. 

FRACTURES  OF  THE  ULNA. 

§  1.  Fractnres  of  the  Olecranon  Process. 

Canses. — My  records  furnish  me  with  accounts  of  only  nineteer^  of 
these  fractures,  and,  so  far  as  I  have  been  able  to  ascertain,  all  were  '<z)c- 
casioned  by  falls  upon  the  elbow,  or  by  blows  inflicted  directly  upon  "fc  lie 
part.  Malgaigne  has,  however,  been  able  to  collect  accounts  of  ^ix 
examples  of  fracture  of  the  olecranon,  produced,  as  is  affirmed,  by  ^le 
violent  action  of  the  triceps ;  as  in  pushing  with  the  arm  slightly  fie:sc:  ^d, 
in  throwing  a  ball,  in  plunging  into  the  water  with  the  arms  extend  ^?d, 
etc.;  but  only  four  of  these  reported  examples  does  he  think  are  suffi- 
ciently authenticated  to  entitle  them  to  be  received  as  facts;  nor  rio>  I 
think  it  possible  to  affirm  positively  that  in  any  instance,  where  the  who^le 
process  is  broken  off,  the  triceps  alone  has  occasioned  the  separation. 

For  example,  Capiomont  reports  the  case  of  a  cavalier,  who,  being  intoxicca.^^* 
was  thrown  nead-foremost  from  his  horse,  and,  striking  probably  upon  his  h.^?Ad, 
was  found  to  have  broken  the  olecranon  process.  We  do  not,  in  this  exanm  T?H 
see  evidence  alone  of  a  forcible  contraction  of  the  triceps,  but  also  of  vio  ^*°J 
pressure  against  the  hand  and  in  the  direction  of  the  axis  of  the  forearm  to^^^^^^ 
the  elbow-joint,  by  which  the  olecranon  process  might  have  been  so  thrown  for- 
ward against  the  fossa  of  the  humerus  as  to  cause  its  separation.  The  »  j^da® 
expfanation  might  apply  to  several  of  the  other  examples. 

Point  and  Direction  of  Fracture ;  Displacement,  etc. — The  pro« 
may  be  broken  at  its  summit,  at  it  })ase,  or  intermediate  between  tl 
two  extremes,  the  last  of  which  is  the  most  common.  It  is  probable  1 
when  the  action  of  the  triceps  alone  has  produced  the  fracture,  it  wil 
found  that  only  that  portion  which  receives  the  insertion  of  the  tri 
has  been  broken  of!'. 

Malgaigne,  who  has  been  able  to  find  upon  record  only  two  cases  of  a  fraci^^^^H^ 
of  the  extreme  end  of  the  process,  declares  that  they  were  both  occasioned  —  "^ 
muscular  action. 

Fractures  of  the  middle  are  generally  transverse,  or  only  sligl^i^^^J 
oblique,  occurring  in  the  line  of  the  junction  of  the  epiphysis  with  ^^^ 

diaphysis.     Fractures  through  the  base  are  generally  quite  oblique,  ^'^^ 

line  of  fracture  extending  from  before  downward  and  backward,  so  tS^^^ 
not  only  the  whole  of  the  process,  but  a  portion  of  the  back  of  the  sh  .  -— ^*^ 
is  carried  away  ;  and  this  accident  can  scarcely  happen,  except  by  a  bl        ^^T 

received  upon  the  front  and  lower  end  of  the  humerus,  while  the  arm '; 

extended :  or  by  a  blow  upon  the  back  of  the  forearm,  whether  the  a^^^ 
be  in  a  position  of  flexion  or  extension,  received  at  a  point  a  little  beh 
where  the  shaft  of  the  ulna  joins  tlie  olecranon. 


fLloyd,^  of  Birmingbam.  describes  a  form  of  frncture  of  tbe  olecranon  wliich 
njuTOws  the  great  sig^moid  notch  and  obsinictn  the  reduction  of  n  dislocated 
elbow-.  The  c^se  came  under  his  care  about  ten  months  aft^r  a  fall  from  a 
bicycle.  The  limb  was  in  such  c*>nditioM  a*i  to  rtTjuirL^  the  o]»eratioii  of  excision 
of  the  lower,  broken  end  of  the  humerus.  It  was  hmnd,  however,  that  there  was  a 
dislocation  of  the  uloa  and  radiu.i  backward,  and  a  fmnwre  of  the  olecranon.  Thii 
fracture  ran  transversely  across  the  superior  surface  of  the  process,  nearly  an 
inch  from  its  extremity,  corresponding  closely  to  the  anterior  edge  of  the  inser- 
tioD  of  the  triceps  tciKlon.  The  fracture  extended  obliquely  downward  and  for- 
ward* and  ended  in  the  jirreat  sigmoid  notch  at  its  deepest  parE,  the  articular 
^surface  being  thereby  divided  into  two  nearly  eijual  halvci?.  Another  fracture 
Btp]>e2tred  to  have  passed  from  a  fvoint  half  an  iiK-h  nearer  the  olecranon  tip  to 

■  join   the  first  fracture  at  alxoit  it*^  centre,  separating  a  ^miUl  triangular  piece 

■  from  the  posterior  an^le  of  the  whole  fragment.     This  wedge-?*haped  fragment 

■  had  been  driven  downward  and  forward  into  the  notch,  ^o  an  to  narrow  it  to  a 
mere  cleft,  reducing  its  longitudinal  diameter  from  thre«-fourths  to  rme-lourth 

I      of an  inch. 

Mr.  Lloyd  states  that  from  a  study  of  the  specimen,  it  is  evident  that  the  man 

I  must  have  fallen  upon  the  extreme  top  of  the  olecranon  with  the  joint  in  acute 

I  flpxion,  and  that  the  same  force  which  detached  the  fragment  drove  it  forward 

uilo till? sigmoid  nolchp  thrusting  the  luunerusoutof  the  articulation,  and  breaking 

itacroBsju^t  above  the  condyles.  An  exact 

I  <litgtioais  would  be  a  matter  of  extreme  F^«*  livsh 

1  ttncertmi n  ty .    Th  e  m  ost  su  ggest  i  ve  sy  m  p- 

l  toiDB  Are ;  t he  i  m  pos i bi  H  ty  o f  red  uc tion , 

the  absence  of  the  characteristic  !*har]i 

^mllnes  of  the  top  of  the  olecranon^  the 

Ithorteningof  the  ulnti  measured  from  the 

[|j>p«f   ilii*  olecranon  to  the  styloid  pro- 

lie  thinks  the  parts  might  have 

moulded   into    position    under  an 

*ietic  shortly  after  the  injury.] 

Ttio    only  displacement  to   wliich 
1^  upper  fragment  seems  to  be  lia* 

^1^1  IS    in  the  direction  of  the  triceps  ;  Fracture  of  the  olecrnnon  Ht.  ita  Ijase. 

and  the  degree  of  this  dii^placemeiit 

doea  Hot  depend  so  mycli  upon  the  point  at  which   the  fracture  lia.«  taken 

plice  as  upon  the  violence  which  lias  oeaisioncd  it,  the  oxteiit  of  tlie  dis- 

niption  of  the  ligaments,  aponeurosis  of  the  triceps  and  of  the  capsule, 

^ind  upon  whether,  since  the  aceident,  the  arm  lias  been  flexed  or  kept 

■  extended. 

^^1&  five  instances  I  have  found  «iisttnct  crepitus  imiuediately  after  the 
^PHMIare  had  occurred,  produced  by  only  uiovin«^  the  fragment  laterally, 
showing  plainly  that  little  or  no  displacement  had  taken  place. 

TUe  followio^  example  will  show  also  that  this  diMplacemeut  does  not  always 
™PpeD  even  alter  the  lapse  of  several  days,  and  where  no  surgical  treattuent  ha« 
l*jeQ  idopted*  S.  D.,  u»t.  14,  fell  upon  the  point  of  the  elbow,  and  two  days 
•J^' Wto  admitted  to  the  Buffalo  Hospital  of  the  Sisters  of  Charity.  The 
^ibow  waa  then  much  swollen,  but  no  crepitun  could  be  detected,  and  he  could 
"^d^ straighten  hia  arm  by  the  action  of  the  triceps.  On  the  sixth  day,  the 
'*^lljng  having  Bofficiently  subsided,  a  distinct  crepitus  wa^i  discovered  when 
«f  olecranon  process  was  seized  between  the  tingers  and  moved  laterally.     We 

'  '  the  arm  immediately,  and  applied  a  long:  gutta-percha  splint  to  the 
it  of  the  arm  and  forearm,  securing  it  in  place  with  a  roller.     On  the 

.u  day,  five  days  after  the  first  dressing,  the  splint  was  taken  ot!  and  its 


London  Liiruvt,  May  3,  IHH^. 
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angle  at  the  elbow-joint  slightly  changed ;  and  this  was  repeated  every  d; 
until  the  twenty-second  from  the  time  of  the  accident.  The  splint  was  th 
finally  removed,  when  the  fragment  was  found  to  be  united  without  any  p< 
ceptible  displacement,  and  the  motions  of  the  joint  were  unimpaired. 

It  must  not  be  inferred  that  it  is  always  prudent  to  leave  this  fractu 
thus  unsupported,  since  it  has  occasionally  happened  that  the  displac 
ment,  which  did  not  exist  at  first,  has  taken  place  to  the  extent  of  hi 
an  inch  or  more,  after  the  lapse  of  several  days.  Mr.  Earle  mentions 
case  in  which  the  separation  did  not  take  place  until  the  sixth  day,  wh( 
it  was  occasioned  by  the  patient's  attempting  to  tie  his  neckcloth. 

Symptoms. — The  usual  signs  of  a  fracture  of  the  olecranon  proce 
are,  when  the  fragments  are  not  separated,  crepitus,  discovered  especial 
by  seizing  the  process  and  moving  it  laterally ;  or,  when  displacemei 
has  actually  taken  place,  the  crepitus  may  be  discovered  sometimes  I 
extending  the  forearm,  and  pressing  the  upper  fragment  downward  unt 
it  is  made  to  touch  the  lower  fragment;  the  existence  of  a  palpab 
depression  between  the  fragments,  partial  flexion  of  the  forearm,  an 
inability  on  the  part  of  the  patient  to  straighten  it  completely,  or  eve 
to  flex  the  arm  in  some  cases.  If  the  fragments  do  not  separate,  gentl 
flexion  and  extension  of  the  arm,  while  the  finger  rests  upon  the  process 
may  enable  us  to  detect  the  fracture. 

It  will  sometimes  happen  that,  owing  to  the  rapid  occurrence  of  tumt 
faction,  the  evidence  of  a  fracture  will  be  quite  equivocal ;  and,  in  m 
cases  where  a  severe  injury  has  been  inflicted  upon  the  point  of  tk 
elbow,  it  will  be  well  to  suspend  judgment  until,  by  repeated  examine 
tions,  made  on  successive  days,  the  question  is  determined.  Meanwhil 
the  arm  ought  to  be  kept  constantly  in  an  extended  position,  as  if  a  fra^* 
ture  was  known  to  exist. 

Prognosis. — In  a  large  majority  of  cases  this  process  becomes  reunite 
to  the  shaft  by  ligament,  which  may  vary  in  length  from  a  line  to  J^ 
inch  or  more,  and  which  is  more  or  less  perfect  in  different  cases.  Soin 
times  it  is  composed  of  two  separate  bands,  with  an  intermediate  spa*^ 
or  the  ligament  may  have  several  holes  in  it ;  at  other  times  it  is  cot 
posed  in  part  of  bone  and  in  part  of  fibrous  tissue ;  but  most  frequent 
it  is  a  single,  firm,  fibrous  cord,  whose  breadth  and  thickness  are  1^ 
than  those  of  the  process  to  which  it  is  attached.  If  the  fragments  ^ 
maintained  in  perfect  apposition,  a  bony  union  may  occur,  yet  it  is  ^ 
invariably  found  to  have  taken  place,  even  under  these  circumstance.-** 

[Macewen,^  of  Glasgow,  attributes  failure  to  obtain  bony  union  of  the  ^ 
cranon  to  the  interposition  of  shreds  of  fibrous  tissue  between  the  bones,  a^* 
fracture  of  the  patella.] 

Malgaigne  thinks,  also,  he  has  seen  one  case  in  which  there  was  neither  bo 
nor  fibrous  tissue  deposited  between  the  frap;inents.  This  was  an  ancient  fr^ 
ture  at  the  bjise  of  the  olecranon  ;  the  superior  fragment  remained  immov^ 
during  the  flexion  and  extension  of  the  arm,  yet  it  could  be  moved  easily  (r* 
side  to  side. 

In  my  own  cases  I  have  five  times  found  the  fragments  united  without  ^ 
appreciable  separation,  and  have  presumed  that  the  union  was  bony.  One 
these  examples  I  have  already  mentioned;  the  second  was  in  the  person  o^ 
lady,  aged  about  forty  years,  who,  having  fallen  down  a  flight  of  steps,  I  foil 

1  Annals  of  Surgery,  vol.  v.,  1887. 
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the  elbow  joint,  but  tbere 


difliciiUy  ; 


I 


^  _    ^     bloody  tumor  coverir 

detect* njr  a  fracture  of  the  olecranon  proce^s^.     It  was  easily  moved  from  side  to 
^ide,  and  this  motion  was  accompanied  with  a  dintinct  crepitus.     During  the 
fir^t  week  the  arm  was  only  laid  upon  a  pillow^  but  aa  it 
was  found  to  become  gradually  more  flexed,  and  the  swell*  Ftu.  170, 

ing  having  in  agreatmea.«ure  subsided,  the  arm  was  nearly, 
but  not  quite,  straightened,  and  a  long  gutta-percha  splint 
applied  to  the  jialmar  surface  of  the  forearm  and  arm. 
^X*lie  fragments  united  in  about  twenty  or  twenty-five  days, 
d  wiibout  reparation,  ao  far  as  could  be  discovered  in  a 
Wry  careful  examination. 

The  third  example  to  which  I  have  referred,  occurred 
in  a  boy  fourteen  years  old,  and  was  treated  by  Dr.  Ben- 
jamin 'fc?mith,  of  Berkshire,  ^laesfachuaetta.  Sixty-nine 
years  after,  he  being  then  eighty-three  years  old,  I  found 
tbc  olecranon  process  united  apparently  by  bone,  but  to 
that  day  he  had  been  unal>le  to  straighten  the  arm  com- 
pletely, or  to  fmpine  it  freely. 

In  one  iofttance  I  found  the  fragment,  after  the  lapse  of 
one  year,  united  by  a  ligament,  which  seemed  to  be  about 
oae-<|uarter  of  an  inch  in  length,  and  the  arm  appeared  to 
be  in  iill  rc«i»ectis  aa  perfect  as  the  otlier.  He  could  flex 
and  extend  U  freely. 

In  the  two  foUoTving  examplea,  also,  the  bond  of  union 
was  1  ligamentous: 

J.  O. ,  icL  1 8,  having  broken  the  olecranon,  it  was  treated       ^^"'on  by  iigumt'at. 
^ith    a  straight   splint.      Nine  years  after.  I   found  the 
prr>ce^s  united  by  a  ligament  half  an  inch  in  length,  and  he  could  nearly,  but 
w>t  entirely,  Mraighlen    the   arm.      In   all   other   respects  the  functions  and 
motii>ti»  of  the  arm  were  perfect- 

A  lad»  set,  15,  was  brought  to  me,  whose  olecranon  process  had  been  broken 
ty  ft  fall  six  months  before,  and  at  the  saoie  time  the  head  of  the  radiug  had 
wfCQ  dtflocated  forward.  I  found  the  radius  in  place,  antl  the  olecranon 
process  united  by  a  ligament  about  half  an  inch  in  length.  He  was  not  wble  to 
itmghten  the  arm  completely,  the  forearni  remaining  at  an  angle  of  45''  with 
the  at  in. 

Treatment. — It  will  surprise  the  student  who  is  yet  unacquainted  with 
^^^^  literature  of  our  science,  to  learn  that  in  relation  to  the  treatment 
^  ^  fracture  of  the  olecranon  prore.^s  a  wide  tlifl'crence  of  opinion  has 
^ii  entertuined  a.-^  to  what  ought  to  be  the  position  of  the  arm  and  the 
''JJeann,  in  order  to  the  accomplishment  of  the  most  favorable  re,*?ults; 
^^d  that,  while  some  insist  upon  the  straight  position  as  essential  to 
J^^m^  others  prefer  a  slightly  flexed  po.'iition,  and  still  others  have 
"''ocated  the  right-angled  position. 

)U8  Hippocrates,  and  nearly  all  of  the  earlier  surgeons,  down  to  a  period  eo 
'  as  the  latter  part  of  the  last  century,  directed  that  the  arm  should  be  placed 
$  *  position  of  st-miflexion ;  lioyer,  Desanll.  and,  alter  them,  mofit  of  the 
'.fallen  &urgeoiii!i  <d  our  own  day,  prefer  a  position  in  which  the  forearm  is  very 
Jljghily  bent  upon  the  arm;  while  Sir  Aatley  Cooper,  and  a  large  majority  of 
^t  KngUgh  and  American  sturgeons,  employ  complete  or  extreme  extension. 

The  arguments  presented  by  the  advocates  and  antagonists  of  thcs^e 
^^''ious  plans  deserve  a  moment's  consideration.  In  favor  of  the  posi- 
^^on  of  semiflexion,  requiring  no  splints,  and,  in  the  opinion  of  some 
'inters,  not  even  a  bandage,  but  only  a  sling  to  support  the  foreariu,  it 
'^chiiiued  that  it  leaves  the  patient  at  liberty  at  once  to  walk  about  and 
^Higire  the  elbow-joint  freely,  so  soon  at  least  as  the  subsidence  of  the 
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swelling  and  pain  will  permit,  and  tliat  in  this  way  tlie  danger  of  an ' 

losia  is  greatly  diminished  ;  that,  moreover,  if  ankylosis  should  un  -f^ 

tunately  occur,  the  limb  h  m  a  much  better  position  for  tlie  proper  p»— 

formance  of  its  most  ordinary  function.s  than  if  it  were  extended.     So 

have  also  added  to  this  argument  a  statement  that  u  fibrous  union,  uiicz 

any  circumstances,  is  inevitable^  and  that  it  is  a  matter  of  little  coi^ 

quence  whether  the  ligament  thus  formed  is  long  or  short,  since  in  eitt 

condition  it  will  be  equally  serviceable. 

In  reply  to  these  statement.^,  it  may  be  said  briefly  that  they  are  nea  ^mr\^ 

all  based  upon  false  premises,  or  that  tliey  have  been  proved  in  ih^^wa- 

selves  to  be  essentially  erroneous.     Ankylosis  is  always  a  serious  ere^:»u, 

which  by  all  possible  means  the  i^urgeon  will  seek  to  prevent,  but  pc:»«i- 

tion  has  nothinii  to  do  with  determinintj  this  resnlt ;  when  it  does  occ?  mjr* 

it  ^  .  ' 

it  may  usually  be  ascribed  either  to  the  severity  and  complications  of   'fc-lie 

original  injiiry,  to  the   violence  of  the  consei|iient  inflammation,  oir        to 

having  neglected,  at  a  proper  period  and  with  siiflicient  perseverance-      to 

move  the  joint.     That  a  6brous  union   is  inevitable  under  any  ciremm^m- 

stances,  lias  been  proved  to  be  an  error  ;  and  wiiile  a  slion  ligameri 't^:>us 

nnion^  such  as  is  usually  obtained  when  the  arm  is  kept  straight,  M:r^ay 

serve  its  purposes  quite  as  well  ns  a  bony  union,  yet  a  long  fibrous  ur^  i  oo^ 

such  as  must  very  often  be  obtain e<l  wlieo   the  arm   is   kept  at  a  ri  ^^^t 

angle,  would  seriously  mi  pair  the  usefulness  of  the  limb. 

The  only  argument  which  remains,  and  wliieh  really  possesses  «tiiy 
weight,  is,  that,  if  permanent  ankylosis  does  not  actually  occur,  the  ^^rm, 
when  semi-flexed,  is  in  a  better  position  for  the  performance  of  its  c^*^"** 
nary  functions;  and  this,  considered  as  an  argument  in  favor  of  the 
universal  or  even  geneial  adoption  of  the  flexed  position,  is  successt"™!)'  ' 
met  by  a  statement  of  the  in  frequency  of  permanent  ankylosis  aft---^''* 
simple  fracture,  when  the  case  has  been  properly  treated,  wdiether  by^  ^^^ 
flexed  or  straight  position  ;  while,  if  the  limb  is  flexed,  a  maiming,  -^  ^ 
result  of  the  great  length  of  the  intermediate  ligament,  is  quite  as  liK^'^b' 
to  occur.  Yet  if^  in  any  case,  from  tlie  great  sever it}^  anti  complieat  :*ons 
of  the  injury,  especially  in  certain  examples  of  compourul  and  <^"^™' 
minuted  fracture,  it  were  to  be  reasonably  anticipated  that  permatT^^'*^ 
bony  ankylosis  must  result,  or  even  where  the  probabilities  were  stror^^  ^'j 
that  way,  the  surgeon  might  be  justified  in  selecting  for  the  limb,  at  o»:  J^ 
the  position  of  semiflexion  ;  or  he  might  leave  the  arm  without  a  spl  Mii% 
and  at  liberty  to  draw  up  spontaneously  and  gradually  to  this  positi  ^^' 
as  it  is  always  very  prone  to  do. 

In  favor  of  moderate,  but  not  complete  extension,  it  is  claimed  tha-^    ^^ 
13  less  fatiguing  than  tlie  latter  position,  while  it  accomplishes  a  ta.^-^^ 
exact  apposition  of  the  fragments,  if  they  happen  to  be  brought  actiif**^*   5^ 
into  contact.     I  ara  unable,  however,  to  understand  how  the  apposit- ^ ^^  j| 
can  be  rendered  less  exact  by  complete  extension,  unless  by  this  is  me^^ 
a  degree  of  extension  beyond  that  which   is  natural,  and   which,  I 
well  aware,  is  permitted  to  the  elbow-joint  when  this  posterior  brac^^ 
broken  off".     It  would  certainly  derange  the  fragments  to  place  the  a 
in  this  extreme  condition  of  extension — that  is,  in  a  condition  of  ext( 
sion  approaching  dorsal  flexion,  which  is  beyond  what  is  natural. 
deed,  j)erhaps,  we  may  admit  that,  in  order  to  perfect  ai)position, 
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Atension  ought  to  be  less  by  one  or  two  degrees  than  what  is  natural, 
;tjfficient  to  compenssite  for  the  trifling  araouut  of  effusion  which  may  he 
resumed  to  have  occurreil  in  the  olecnuion  fossa,  and  which  would  pre- 
Dt  the  process  from  sinking  again  fairly  into  its  fossa.     As  to  its  being 
fatigtiing,  it  is  well  known  to  those  accustomed  to  treat  frac tyres  of 
e   thigh  by  permanent  extension   that  the  muscles  rapidly  acquire  a 
lerance,  which  smm  dissipates  all  feeling  of  fatigue,  and  that,  after  a 
i?r  hours,  or  days  at  most,  the  patient^!  express  themselves  as  being  more 
itnfortable  in  this  position  than  in  tlie  flexed. 
Finally,  the  advocates  of  complete,  natural  extension  claim  that  in 
this  position  alone  is  the  triceps  most  perfectly  relaxed,  and  conaecjuently 
\he   most  important  indication,  namely,  the  descent  of  the  olecranon, 
most  fully  accomplished.     In  this  opinion  we  also  concur;  and  regarding 
I  other  considerations,  in  the  early  days  of  the  treatment,  as  secondary 
this  one,  we  unhesitatingly  declare  our  preference  for  what  has  been 
called  the  *'  position  of  complete  extension/'  as  opposed  to  flexion,  semi- 
flexion, or  extreme  extension. 

It  only  remains  for  us  to  determine  by  what  means  the  limb  can  be 
best  maintained  in  the  extended  position,  and  the  olecranon  process  most 
etsily  and  effectually  secured  in  place. 

For  this  purpose  a  variety  of  ingeiiioiij^  |i1:lh»  have  been  devised,  sach  as  the 
compress  and  "  figiire-of-S  "  bandage  of  Duverney,  without  splints;  or  a  nimilar 
l^age  employed  by  Dei^ault,  with  the  addition  of  a  long  splint  \n  front  j  the 
circular  ana  transverse  bandages  of  Sir  A»tley  Cofiper,  witli  lateral  tapes  to 
draw  them  together,  to  which  slUo  a  splint  wa-*  added;  and  raany  other  modes 
not  varying  eadentiiilly  from  those  already  dedcribed,  but  nearly  all  of  which  are 
liible  to  one  seriowj*  objection,  namely,  that  if  they  are  applied  with  sufficient 
firmneae^  to  hold  upon  the  fragment,  and  Brjyer  says  they  "ought  to  be  drawn 
venr  tight,'*  they  I igate  the  lirab  j^o  completely  as  to  interrupt  it;*  circulation, 
atid  expose  the  limb  greatly  to  tli^  hazards  of  swelling,  ulceration,  and  even 
?»*>grene.  How  else  in  it  po^i)sibIe  to  make  the  bandage  elfective  upun  a  small 
Ipagment  of  Vmiie,  scarcely  larger  than  the  tendon  which  envelops  iL«  upper  ead. 

Fig.  171. 


7 

Sir  Astley  Cooper's  met  hurl. 

*^I**  *ftli  no  salient  poiots  against  which  tlje  compress  or  the  roller  can  make 
^^eous  pressure?  If,  then,  the-ie  accidents— swelling,  ulceration,  and 
rje— are  not  of  frequent  occurrence,  it  in  only  becaui^e  the  bandage  has 

^*^  b^n  generally  applied  *'  very  tight/*  and  while  it  hai  done  no  harm,  it  has 
plainly  done  no  good. 

Ae  dangers  may  be  easily  avoided,  without  relaxing  the  security 

p»Ned  by  the  compress  and  bandage,  by  a  method  which  is  very  sim- 

^'^»ttnd  the  value  of  which  I  have  already  sufBeicntly  determined  by  my 

,  ^^n  practice.     The  isaurgeon  will  prepare,  extemporaneously  always,  for 

I     ^  single  pattern  will  fit  two  arms,  a  splint,  from  a  piece  of  thin,  light 
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board.  This  must  be  long  enough  to  reach  from  near  the  wrist-joint  1 
within  three  or  four  inches  of  the  shoulder,  and  of  a  width  nearly  c 
quite  equal  to  the  widest  part  of  the  limb.  Its  width  must  be  unifon 
throughout,  except  that,  at  a  point  corresponding  to  a  point  three  inch« 
or  thereabout,  below  the  top  of  the  olecranon  process,  there  shall  be 
notch  on  each  side,  or  a  slight  narrowing  of  the  splint.     One  surface  c 

Fig.  172. 


The  author's  method  when  the  fragments  arc  widely  separated. 

the  splint  is  .now  to  be  thickly  padded  with  hair  or  cotton-batting,  so  a 
to  fit  all  of  the  inequalities  of  the  arm,  forearm,  and  elbow,  and  the  vhol 
covered  neatly  with  a  piece  of  cotton-cloth,  stitched  together  upon  tb 
back  of  the  splint.  Thus  prepared,  it  is  to  be  laid  upon  the  palmar  sai 
face  of  the  limb,  and  a  roller  is  to  be  applied,  commencing  at  the  ban' 
and  covering  the  splint,  by  successive  circular  turns,  until  the  notch  i 
reached,  from  which  point  the  roller  is  to  pass  upward  and  back^ai" 
behind  the  olecranon  process  and  down  again  to  the  same  point  on  th 
opposite  side  of  the  splint ;  after  making  a  second  oblique  turn  above  tV 
olecranon,  to  render  it  more  secure,  the  roller  may  begin  gradually 
descend,  each  turn  being  less  oblique,  and  passing  through  the  sa^ 
notch,  until  the  whole  of  the  back  of  the  elbow-joint  is  covered.  T^ 
completes  the  adjustment  of  the  fragments,  and  it  only  remains  to  cat* 
the  roller  again  upward,  by  circular  turns,  until  the  whole  arm  is  cove^ 
as  high  as  the  top  of  the  splint. 

The  advantage  of  this  mode  of  dressing  must  be  apparent.  It  leaves,  on  e^ 
side  of  the  splint,  a  space  upon  which  neither  the  splint  nor  bandage  can  m0 
pressure,  ana  the  circulation  of  the  limb  is,  therefore,  unembarrassed,  whil^ 
IS  equally  effective  in  retaining  the  olecranon  in  place,  and  much  less  liable 
become  disarranged. 

Before  the  bandage  is  applied  about  the  elbow-joint,  the  olecran 
must  be  drawn  down,  as  well  as  it  can  be,  by  pressure  with  the  finge' 
and  a  compress  of  folded  linen,  wetted  to  prevent  its  sliding,  must 
placed  partly  above  and  partly  upon  the  process ;  at  the  same  tin: 
also,  care  must  be  taken  that  the  skin  is  not  folded  in  between  t 
fragments. 

When  the  fragments  are  not  much,  or  at  all  separated,  and  cons 
quently  no  such  force  is  required  to  draw  down  the  upper  fragment,  an 
when,  from  the  nature  of  the  injury,  there  is  little  cause  to  anticipa 
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»c??li  swell in;T,  a  splint  may  be  employed,  eonstnicteil  like  that  recora- 

&nc3ed  bv   Sir  Astlej  Cooper,  made  of  light  vvooil,  cnrve^l  to  fit  the 

timb^  or  of  ^utta-iterchn,  gijtij-.shellac  cloth,  or  sole-leiither.  This  should 
be  covered  with  a  flonne]  or  cotton  sack,  and  then  secured  in  place  by  a 
roller.  The  sack  will  enable  the  surgeon  to  stitch  the  roller  to  the 
gpllnt,  and  he  can  thus  employ  efFecti^^ely  the  oblique  and  figure-of-8 
turns  about  tlie  elbow-joint.  Indeed,  tiie  hitter  method  will  prove  ade- 
quate in  most  cases,  while  it  is  leas  cumbrous  than  that  which  I  have 
firwt  described  as  being  required  when  the  separation  is  very  great,  and 
tie  injuries  unusually  severe^ 

Tlie  dressing  ou^^ht,  no  doubt,  to  be  upplicd  immediately,  since,  if  we 
i«^it  until  the  swelling  has  subsided,  it  will  be  found  much  more  difficult 
^©traighten  the  ann  completely  thm  it  would  have  been  at  first,  and 
»  olecranon  process  will  be  more  drawn  up  and  fixed  in  its  abnormal 
ipoBuion.  Something  will  be  gained  by  the.'^e  means,  adopted  early ,  even 
I«  the  bandage  cannot  be  applied  tightly  ;  and  modenite  bandaging  will 
l»r»t  in  any  way  interfere  with  the  proper  and  successful  treatment  of  the 
P^'Onramation.  We  must  always  keep  in  mind,  however,  the  fact  that 
*^  fracture  being  usually  the  result  of  ii  direct  blow,  considerable  inflam- 
''''^fion  and  swelling  around  tin'  joint  are  about  to  follow  rapidly;  and 
^^  each  successive  day,  or  often er  if  necessary,  the  bandages  must  be 
^^^ mined  carefully,  and  promptly  loosened  whenever  it  seems  to  be  nec- 
^^«i.ry.  For  this  purpose  it  is  better  not  to  unroll  the  bandages,  but  to 
cut  them  with  a  pair  of  seis80i"s,  along  the  face  of  the  splint,  cutting  only 
^  stnall  portion  at  a  time,  and  as  they  draw  back,  stitch  them  together 
^ng^ifi  lightly:  and  thus  proceed  until  the  whole  has  been  rendered  suffi- 
■piently  loose. 

^K    As  soon  as  the  inflammation  has  subsided,  and  as  early  sometimes  as 
the    fifth  or  seventh  day,  the  dressing  ouglit  to  be  removed  completely ; 
rand  while  the  fingers  of  the  surgeon  sustain  the  process,  the  elbow  ought 
be  gently  and  slightly  flexed  and  extended  two  or  three  times.     From 
Ijlds   time  forward,  until  the  union  is  consummated,  this  practice  should 
continued  daily,  only  increasing  the  (lexion  each  time,  as  the  inflam- 
tiation  and  pain  may  permit.     If  it  is  thought  best,  at  length,  to  change 
Jhe  angle  of  the  arm,  and  to  flex  it  more  and  more,  it  may  be  done  easily 
l^y  substituting  a  very  thick  sheet  of  gutta-percha  for  either  of  the  other 
Tonus  of  dressing. 

t>i<!freDbach  has  severnl  times,  in  old  fractures  of  both  the  olecranoo  and 

tellg^  Inhere  the  fragtnenti*  were  dragged  far  anart,  divided  the  t<?ndotis,  bo  as 

b^  able  to  brio^  the  two  |>ortion9  together,  and^  by  friction  of  them  one  ufwn 

*'*^  other,  has  endeavored  to  ex€it«  such  action  as  might  end  in  the  formation  of 

*  shorter  and  firmer  bond  of  union.     In  sonie  instances,  it  it*  said,  coiwiderable 

^'^^^Ui  wMs  obtained,  after  all  other  means  hiid  failed ;  in  othcre,  the  result  was 

"^«tive.     One  example  of  an  old  ununited  fracture  of  the  olecranon  is  men- 

^^''ed,  in  which  he  divided  the  tend«m  i)f  the  triceps,  secured  the  Ujiper  frajj;- 

*^tit  in  place,  and  every  fourteen  days  rubbed  it  well  against  the  lower  one;  m 

S^  UiODth«  **  the  union  was  tirm,"^ 

^*r.  Lister,  in  the  case  of  a  patient  who«e  olecranon  had  been  broken  many 
^'^tbs  before,  and  not  satisfactorily  united ♦  exposed,  with  antiseptic  precau- 

--  _Pi«eff*jijbjieh,  American  Journal  of  the  Medical  Sciences,  vol.  xxlx.  p.  478;  from  Casper's 
f  '«'»i»*n^:Uria,  Oct.  2,  1H41. 
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ticms,  the  fragments  oqiI  brought  them  t/^>gether  with  atrong  silver  wire^  ihiiA 
necunug  a  hoiiy  iinicm  without  any  accident.  He  liaa  repeated  ihi^  operation  in 
an  anaTogous  CHse,  tvitli  like  success.'  Rone^"  ^lacCormac,'  and  Leaser*  b»ve 
each  reported  one  example  of  nuccess  in  the  same  clasa  of  ciwkcs.  Neither  the 
method  of  Dielfenbach  nor  that  of  Lister  in  without  its  hazards,  and  do  doubt 
ought  to  be  reserved  for  extrejne  cases. 

[The  wiring  of  the  fragments  antiaeptically  is  a  very  simple  and  safe  o|>era- 
tion,  and  8eciire=«i  firtii  bony  union.  I  have  operated  in  several  instances  without 
an  unfavorable  symptom.] 

Plafiter-of-Paris,  or  any  other  form  of  immo%*able  dressing  which  excludes  the 
surface  of  the  limb  from  observation,  and  which  h  made  aumciently  tight  to  hold 
permanently  upon  the  upper  fragment,  exposes  the  patienLa  to  the  dangeri»  oi 
swelling  and  gangrene,  li^  not  suffitiently  tight  to  expose  to  these  dangers,  they 
serve  no  other  purpose  than  to  keep  the  limb  j^traight. 

In  1850,  Rigaud,*of  Strasbourg,  introduced  two  screws  into  the  upper  and 
lower  fragments*  respectively,  and  drew  tliem  t^^igether  with  a  string.  The  scTCWS 
remained  in  position  two  montkn,  and  the  result  was  a*' perfect  cure.'*  One 
might  wish  to  know  more  precisely  in  what  sense  it  was  '* perfect.'* 

In  1864,  Busch  applied  a  phister-of-Paris  splint,  fumished  with  a  fenestra  at 
the  posterior  part  of  the  elbow  ;  after  which  he  made  fast  a  metallic  clamp,  one 
point  of  which  penetrated  the  upper  fragment,  and  the  two  lower  points  were 
made  to  penetrale  the  plaster- of  Paris ;  by  means  of  a  screw  the  fragments  were 
approximated.'  Madelung  has  three  times  adopted  the  same  method  ;  in  one 
ot  which  the  method  had  to  be  abandoned  on  account  of  the  "indocility  '*  of  the 
patient,     Piiigaud''  reports,  also,  an  example  of  success  by  this  method. 

Lauenstein  proposes  to  aspirate  the  joint  where  there  is  much  interarticular 
efliLHion*  in  orcJer  to  secure  better  apposition  of  the  fragments.  The  fact  that  he 
has  seen  no  serious  results  from  this  practice,  will  hardly  justify  the  prudent 
surgeon  in  performing  an  operation  of  so  much  hazard  and  of  so  little  probable 
utihty. 

Separation  of  the  Olecranon  while  in  its  Epiphyseal  State. — Recently 
a  gentleman  called  upon  iiie  with  his  son,  aged  seven  years,  who  had  an 
unreduced  dislocation  of  the  radius  and  ulna  backward  of  nine  weeks* 
standing.  While  reducing  this  dislocation,  it  being  necessary  to  flex  the 
arm  forcibly,  the  epiphysis  constituting  the  olecranon  process  gave  way, 
and  became  separated  from  one-balf  to  tLreeH|uarters  of  an  inch*  This 
is  the  only  example  of  separation  of  this  epiphysis  which  has  come  to 
my  knowledge.  I  have,  however,  twice  since  broken  the  olecranon  in 
attempts  to  reduce  old  dislocations  of  the  rudius  and  ulna  backward,  and 
I  liave  not  regretted  the  occurrence,  since  it  enabled  me  to  reduce  the 
dislocations  without  cutting  the  triceps. 

r    [Eames  reports  a  case  of  fracture  of  the  olecranon  in  a  child  four  years  of  a^. 
whjcb  was  doubtless  an  epiphyseal  separation.*] 

§  2.  Coronoid  ProcesB  of  the  Ulna. 


Dissections  have  established  the  existence  of  this  fracture  in  the  living 
subject.     The  fact,  however,  that  the  number  of  authentic  observations 
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»  Liater,  The  Lain^et.  Juue  4.  18S1,  p.  9H. 
«  JU>fie,  The  Lancet,  ISSO.  voL  1.  }\  B:t5. 

•  MacComiiic,  The  Lancet,  June  4*  1H81,  p.  fll3. 

^  Leaser*  Quentiu,  Brueh.  des  Olek.,  Innug,  Dim.,  Botia,  1^1. 
«  Ri^ftiij,  Rev.  Med,  Chin.  1^50. 

•  Busch,  Poiui*nt,  fjp.  cit.  p.  397. 

'  rUisand,  Diet-  Enerc,  Art.  (loud©,  p.  fiSSI  (18T8)* 

•  Brit.  Med,  Joiirn.,  ^uly.  1887. 
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rery  siualL  ^eem»  to  iujply  that  tlie  acciiltrit  is  infreciueiit,  and  espe- 
siaiJ.v  ay  a  simple  fnicture,  unassociated  witb  uther  fractures, 

M«lgiiigDc  thought  that  it  wtta  more  frei]ueijt  than  the  small  number  of  re- 

r%rtffl  exutwples  would  lend  us  to  suppose*  and  especially  because  be  had  noticed 

iXiW  olten  the  summit  oflhi-  procef^s  h  broken  ofl'wherj  diHlocation  of  tbo  radius 

ulna  backward  is  pnidyced  on  the  cadaver.     In  three  or  fotir  ciines  also  of 

fttiani»  id'  these  bones  Vmckwiwd  and  inward  wiiich  bad  come  under  bin 

,  he  was  unable  to  feel  this  process,  and  he,  tbereibre,  thought  it  probable 

;  wmi  brokeo  off.     other  surgeons*  have  tiiought  also  that  it  was  not  an 

Bent  accident  in  connection  with  a  dlsli»cation.     Fergusson  has,  indeed, 

tuiijf  tbe  extraordinary  statement  that  in  diftlocatiims  of  the  radius  and  ulna 

IsAtkward  "the  coronoid  process  will  probably  be  broken/' 

In  the  two  following  cases,  the  existence  of  a  fracture  of  the  coronoid 
process  was  at  first  guspected  by  me,  but  I  have  now  very  little  doubt 
Tkt  my   diagnosis  was  iiicorrect.     I  shall   relate   them,  however,   a^ 
^lamples  of  those  accidents  which  are  likely  to  be  mistaken  for  fracture 
i  this  process. 


hbaring  man,  aged  about  twenty*five  years,  had  been  seen  and  treated  by 

'lO*  surgeon,  lor  what  \\n»  ^iuppiised  to  he  a  simple  dislocation  of  the  radius 

ulna  backward.     The  t*ur^eon  thought  he  bad  reduced  the  dii^location  very 

^ooDaAer  the  accident.    On  ihe  hdl<iwing  day  he  found  the  dislocation  renro- 

dticfd,  and  he  requested  me  to  see  the  patient  with  him.     The  arm  was  tnen 

mttch  swollen,  but  the  character  of  the  dislocation  was  apparent.     By  moderate 

fXtejiMoti,  applied  while  the  arm  was  slightly  dexed,  iind  continued  for  a  few 

•ecinjdft.  reduction  was  again  eiltcted,  the  bonea  returning  to  their  places  with 

%di*rinct  sensation  ;  but  on  releatiing  ihe  arm  the  dislocation  was  immediately 

ftproduced*     The*ie  attempts  to  reduce  and  retain  in  phrcc  the  dislocatetl  bones 

trre  fppejiled  several  times  during  this  day  and  on  subgequtnt  days,  but  to  no 

parfH^*".  und  ihe  patient  was  dismiKstd  alter  about  two  weeks  with  the  bones 

fisMuced,     The  pos'sibility  of  retaining  the  bones  in  place,  and  the  existence 

of irj  occasional  crepitus  during  the  manipulaiion,  inclined  me  to  believe  at  the 

liftp  that  the  dislocation  whs  acconjpanied  with  a   Iractore  of  the  coronoid 

Am^tlier  similar  case  has  since  presented  itself  in  a  child  nine  years  old,  and 
laihirb  the  subsequent  ex«  mi  nations  not  only  demonstrated  the  non- existence 
olt  fmciure,  but  also  rendered  doubtful  (he  justness  of  the  conclusions  which  I 
bid  drawn  in  the  case  just  related.     This  lad  fell,  November  4,  1855,  and  his 

rirpDlH  iinmedintely  hrou|!ht  him  to  me;  lutas  he  lived  many  miles  from  town, 
didnnt^ee  him  until  eii-bteen  hours  alter  the  injury  was  received,  I  foumi 
tbiinn  1DU<  h  S'Woklen,  tliiihtly  flexed,  and  pronnled.  Fkxi^tn  and  extension  ot' 
tbe  irm  wtre  very  painful,  ihe  pain  being  relerrtd  chiedy  to  the  front  of  the 
jioint,  Drar  ibe  S'ituation  of  the  cf^ronoid  process;  and  Mt  this  point  also  there 
til  t  di»€olo ration  of  the  size  ol  a  twenty-tive  cent  piece.  Flexing  the  forearm 
iDodentely  tspon  tbe  arm  and  making  extension,  tne  bones  came  readily  into 

Fin.  I7;i. 


FfRctnre  of  tho  coronoid  [troeettii, 

jw*»  hut  wifbotit  sen!»ation  of  any  kind,  either  a  snap  or  a  crepitus.  That  the 
w***^  had  nnw  resumed  rbeir  position,  however,  I  made  certain  by  a  very  care- 
ml  fijfuination  with  tbe  hund  and  by  measurement^  yet  they  would  not  remain 
U  MOP  one  momeiit  when  the  extension  was  discontinued.  The  reduction  was 
•Mf  ieienil  times,  and  constantly  with  the  same  result.      We  then  applied  a 
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rigbt-angled  splint  to  the  arm,  having  first  reduced  the  bones,  and  thus  were  able 
to  retain  them  in  position.  I  believe  that  the  coronoid  process  was  broken,  aii<l 
so  informed  the  surgeon,  to  whose  care  the  boy  returned.  Five  months  after,  be 
was  brought  again  to  me.  and  I  then  found  that  the  radius  and  ulna  had  been 
kept  in  place  ;  the  motions  of  the  joint  were  perfect,  and  if  the  coronoid  process 
had  ever  been  broken  it  was  now  again  in  its  natural  position,  and  with  CYery 
structure  about  it  in  a  condition  as  complete  as  it  was  before  the  accident 

Malgaigne  mentions  three  reported  examples,  namely,  one  published  by 
Combes  Brassard,  an  Italian  surgeon,  in  1811,  which  Brassard  saw  only  after  & 
lapse  of  three  months ;  one  seen  by  Pennock,  and  published  in  the  Laned  in 
1828,  the  patient  then  being  sixty  years  old,  and  the  accident  having  occuiTe<l 
when  he  was  a  young  man  ;  the  third  was  seen  by  Sir  Astley  Cooper,  several 
months  after  the  accident. 

Dr.  Physick  once  saw  a  fracture  of  the  coronoid  process.  The  symptonus 
resembled  a  luxation  of  the  forearm  backward,  '*  excent  that  when  the  redttC5— 
tion  was  effected,  the  dislocation  was  repeated,  and  by  careful  examiDation. 
crepitation  was  discovered.  The  forearm  was  kept  flexed  at  a  right  angle  witb 
the  humerus.  The  tendency  of  a  brachialis  internus  to  draw  up  the  superior 
fragment  was  counteracted  in  some  measure  by  the  pressure  of  the  roller  abor^ 
the  elbow.  A  perfect  cure  was  readily  obtained."^  In  1830,  Dr.  William  IC. 
Fahnestock  reported  a  case  occurring  in  a  boy,  who,  having  fallen  from  a  hay- 
mow, received  the  whole  weight  of  his  body  *'  on  the  back  part 
of  the  palm  of  the  left  hand,"  while  the  arm  was  extended  for- 
ward. It  seemed  to  be  a  dislocacation  of  the  forearm  backward, 
but  when  reduced  it  was  again  immediately  displaced,  with  an 
evident  crepitus.  The  arm  was  secured  in  the  angular  splint  of 
Dr.  Physick,  and  '*  recovered  very  speedily."  * 

Dr.  Duer,'  of  Philadelphia,  has  reported  a  case  which  occurred 
in  a  boy  six  years  old,  and  in  which  he  felt  and  moved  the  frag- 
ment with  his  fingers.  It  was  complicated  with  a  dislocation, 
which  remained  unreduced. 

Mr.  Liston  saw  a  case  in  which  the  injury  arose  in  conse- 
quence of  the  patient,  a  boy  of  eight  years,  having  hung  for » 
long  time  from  the  top  of  a  wall  by  one  hand,  afraid  to  drop 
down."*  Tlie  explanation  of  the  accident  in  the  case  of  the 
boy,  given  by  Liston,  implies  two  anatomical  errors:  first, 
that  the  coronoid  process  is  an  epiphysis  during  childhood; 
and  second,  that  the  brachialis  anticus  is  inserted  upon  its 
summit.  The  coronoid  process  is  never  an  epiphysis,  but  is 
formed  from  a  common  point  of  ossification  with  the  shaft; 
the  olecranon  process  and  the  lower  extremity  of  the  ulna 
having  also  separate  points  of  ossification ;  the  olecranon  be- 
coming united  to  the  snaft  at  the  sixteenth  year,  and  the  lower 
epiphysis  at  the  twentieth.  Moreover,  the  brachialis  anticus 
has  its  insertion  at  the  base  of  the  process  and  partly  upon  the 
body  of  the  ulna,  but  in  no  part  upon  its  summit ;  indeed,  the 

Erocess  seems  rather  to  be  intended  as  a  pulley  over  which  the 
rachialis  anticus  may  play ;  resembling  also  somewhat,  in  it» 
function,  the  patella;  serving  to  protect  the  joint  and  perhaps 
the  muscle  itself  from  becoming  compressed  in  the  motions^! 
the  joint.     Certainly  it  could  never  have  been  broken  by  the 
action  of  this  muscle,  and  the  case  mentioned  by  Mr.  Li^to^ 
must  find  some  other  explanation.    It  may  have  been  a  rupt^^ 
of  the  brachialis  anticus  itself,  or  of  the  biceps,  or  possiWy  . 
forward  luxation  of  the   head  of  the  radius.     Either  of  these  suppostioD*   ^^ 
more  rational  than  the  statement  made  by  Mr.  Liston,  because  either  on^ 
them  is  possible,  while  his  supposition  is  impossible.  ^^ 

The  first  two  of  the  above  enumerated  (Brassard^s  and  Pennock's)  were 

1  Dorsey,  Elements  of  Surgery,  vol.  i.  p.  152.    Philadelphia,  1813. 

2  Fahnestock,  Amer.  Journ.  Med  Sci.,  vol.  vi.  p.  267. 

3  Diier,  Amer.  Jouru.  Mod   Rci..  Oct.  186.H,  p.  390. 
*  Liston.  Practical  Siupery.  p.  55. 
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•^^Hfiirlory  to  Malgaigne ;  the  third  is  spoken  of  cautiously  l*y  8ir  Astley  Coop^rj 
^  if  it  needed,  in  addition  to  his  own  great  Hiime,  tlie  iiidorsewieDt  of  the 
'  London  couociL''  Donsey  reports  hia  case  upon  heflr&Hy,  jind  llie  result  h 
^^iteUm  satisfactory  to  give  it  much  claini  to  credihility.  Fahnentock's  case  is, 
to  my  mind,  far  from  being  fully  proven,  ListonV  case  wivs  simply  impossible, 
Duer'!«  case  gould  have  been  better  verified  at  a  later  period. 

Ulrich*,*  ftaltams,"  Laugier/'  Lttriiizer,*  Zeis,^  Lotzbeck,*'  CoDioy,'  Gripat.**  have 
also  rejmrted  clinical  examples  not  veriJied  by  dissection.* 

In  the  case  described  by  Ltiugier,  a  boy/iet.  12,  had  fallen  upon  the  ri^ht 
b&iid,  the  forearm  beint?  hlighlly  Mexeii.  lie  was  admitted  U*  the  hospital  with 
s  dii*b»cation  of  the  radius  aT»d  ulna  backward.  The  dislocation  was  easily 
reduced^  and  the  motions  of  the  joint  were  completely  re.Htore<L  The  .swelling- 
ba%'inir  subsided  after  ten  or  twelve  days,  a  small,  very  hard,  circumscribed 
and  slightly  movable  tumor  was  observed  a  little  below  the  end  of  the  elbow, 
which  interfered  with  flexion. 

H&ving  described  the  ease»  of  which  I  have  only  given  a  summary,  Poinsot 
reljite»  what  he  regarded  a^  a  similar  ca.He  sent  to  him  by  hiii  colleague.  M.  Gau- 
lier.     A  man,  twenty  days  before,  had  fallen  upon  his  hflntb     Gautier  funud  a 
dislocation,  which  he  reduced  eaj^ily,  atid  the  motions  of  the  joint  were  com- 
|iletely  restored.     When  seen   by  Poinsot  there  existed  a  hard  circumscribed 
tumor,  which  seemed  united  to  the  tendon  of  the  bracbiallB  anticua.     The  limb 
could  not  be  flexed  welL    Upon  careful  examination,  Poinsot,  who  at  first  thought 
it  aiighl  be  u  fracture  of  the  coronoid  process,  decided  that  it  was  ''an  indura- 
tion such  as  results  from  certain  contusions;  and  that  opinion  seems  now  to  be 
confirmed  by  the  researches  of  M,  Oliarvot,  on  the  transformation  of  sauguino- 
Unt  deposits  at  the  bend  of  the  elbow.     I  believe  that  Laugier's  c8se  should 
receive  the  same  explanation.** 
Poiusot  refers  also  to  the  two  supposed  cases  reported  by  Lorinzeraiid  Comoy, 
spectively,  both  accompanied  witn  a  dislocation  backward^     In  the  first  case 
bere  was  marked  bony  crepitus  iti   the  region  of  the  eoronoid  process,  but 
'  Lorinyer  was  compelled  to  recognize  the  fact  that  no  swelling  existed  in  the 
*upp<Tiied  seJit  of  fracture.     In  the  second  case,  a  fine  tmd  dry  crepitus  could  be 
felt  Ht  the  bend  of  the  arm.     Profet^sor  Richet,  in  whose  w^ards  the  patient  was, 
recognised  a  fracture,  but  could  not  fix  its  exact  location. 

Tnc  three  cases  met  with  by  Loizbeck  presented,  says  Poinsot,  *'  a  most  complete 

similarity  with  each  other.     In  the  three  instances,  there  was  felt  at  the  bend 

f'f  the  elbow  a  small  tumor,  hard  and  circumscribed,  movable  lateridlv,  and 

mng  rise  to  crepitation  when  moved.     The  displacement  (twice  both  Ibonea, 

I  iidouce  the  ulna  only  were  dislocated)  was  easily  reduced,  but  would  he  re- 

Jlliced  immediately.     In  the  three  cases  the  cure  was  accomplished  and  the 

^•wemenls  of  fiexion  were  regained  pretty  promptly  and  with   almost  their 

ftomuil  freedom/' 

,     t)f  ti)^  clinical  case  reported  by  Ulricbs,  the  same  writer  remarks:  "  A  youug 

I  H^  fell  upon  his  left  side  while  hel[ong  to  carry  a  beam  whose  weight  was  rest- 

'??  on  his  left  forearm,  which  was  beut  at  a  right  angle.     He  experienced  a 

ptyjerit  p,iin  and  could  neither  flex  nor  extend  the  forciirm*     The  surgeon  who 

J*'*^  called  felt  a  pretty  obscure  creiiitus  in  the  region  of  the  bend  of  the  elbow; 

i.l>iit  there  being  no  displacement  of  the  bony  prominences,  the  diagnosis  of  frac- 

I    [^  *^»f  the  eoronoid  process  was  made  by  exclusion/' 

'^M,  J.  Scott  Battams,  of  Royal  P>ee*  Hus|jital,''  says  Poinsot.  "  thought  he 
to  deal  with  a  fracture  of  the  eoronoid  process  in  the  case  of  a  man  who, 

J  ^IridiB.  DeutB.  Zeits-  fdr  Chtr..  t.  UK  Nov.  1878. 
J  BtttlAm.*,  The  Lancet,  1878,  vol,  ii.  p.  607. 
Wiigier.  Bullet  Chtr.  1^0. 

L-*, ,,...,    /.,,«9  d^r  K.  K-  *>e«.  der  Ac,  ftir  Werti,  vii.  Jubr.,  Ilea  7. 
,p  Ii'9,r»hn  rur  18rtfl.iK  }U, 

-  ^  •  Frak.  Pr.  Cor..  Milucheti.  1805. 

dc  I'Apipli.  Oir,  etc.,  Th^3e  Piiria,  ISSl. 
Soc'.  Aoj*t..  1872. 

'    '"'"- -  nffhe  head  of  the  nuliits  I  hnve  sairi  that  Dr.  Hodges  had 

I  ocess  broken  in  that  connei-tion.     1  ought  to  have  sold  he 
us.    To  thede  I  ahjiil  liereftft«r  refer. 
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slippiDg  on  a  sidewalk,  had  his  elbow  caught  between  his  hip  and  the  paTemeoL 
At  nrst  it  was  difficult  to  determine  the  nature  of  the  lesion;  the  patient  coald, 
with  pain  it  is  true,  extend  and  flex  the  forearm  a  little  beyond  a  right  angle. 
Supination  and  pronation  were  performed  slowly,  but  well ;  the  bony  promi- 
nences of  the  elbow  had  kept  their  normal  relations,  and  the  head  of  the  radios 
was  in  its  ordinary  position.  Up  to  that  time  the  patient  had  sapported  the 
wounded  arm  with  the  other  hand ;  suddenly  he  allowed  it  to  drop,  and  at  once 
the  ulna  was  dislocated  backward,  the  radius  remaining  in  place.  This  disloca- 
tion was  reduced  easily,  but  to  be  reproduced  with  the  same  facility.  The  limb 
was  placed  on  an  elbow-splint,  which  was  allowed  to  remain  for  three  weeks. 
At  that  time,  there  existed  a  small  indurated  growth  on  a  level  with  the  coronoid 
process,  at  the  paint  where  in  the  beginning  there  was  a  bloody  effutian.  The  move- 
ments, at  first  impeded,  were  soon  completely  regained." 

The  fact,  therefore,  that  so  few  cases  have  ever  been  reported,  and  that 
most  of  these  are  far  from  having  been  clearly  made  out,  remains  pre- 
sumptive evidence  that  the  actual  cases  are  exceedingly  rare ;  but  if  to 
this  we  add  such  evidence  as  is  furnished  by  actual  dissections,  and  by 
examinations  of  the  pathological  cabinets  of  the  world,  we  think  the  testi- 
mony is  almost  conclusive. 

In  1834,  M.  B^rard^  examined  the  arm  of  a  man  who  had  been  killed  by  a  fall 
from  a  second  story.  The  forearm  was  dislocated  backward.  In  attempts  at 
reduction  and  redislocation,  there  was  observed,  under  moderate  presanre,  a 
slight  crepitation.  There  was  found  a  fracture  of  the  coronoid  process,  of  the 
anterior  third  of  the  head,  including  a  portion  of  the  neck.  Sir  Astley  Cooper' 
says  that  a  person  was  brought  to  the  dissecting-room  at  St.  Thomas's  Hoepital. 
who  had  been  the  subject  of  this  accident.  "  The  coronoid  process,  which  had 
been  broken  off  within  the  joint,  had  united  by  a  ligament  only,  so  as  to  more 
readily  upon  the  ulna,  and  tnus  alter  the  sigmoid  cavity  of  the  ulna  so  much  aa 
to  allow  in  extension  that  bone  to  glide  backward  upon  the  condyles  of  the 
humerus/'  Mr.  Bransby  Cooper  adds,  in  a  note,  that  the  external  condyle  of 
the  humerus  was  also  broken  and  united  by  a  ligament.  Samuel  Cooper 
describes,  rather  obscurely,  a  specimen  contained  in  University  College  Museum, 
"in  which  the  ulna  is  broken  at  the  elbow,  the  posterior  fragment  being  dis- 
placed backward  by  the  action  of  the  triceps ;  the  coronoid  process  is  broken 
off;  the  upper  head  of  the  radius  is  also  dislocated  from  tne  lesser  sigmoid 
cavity  of  the  ulna,  and  drawn  upward  by  the  action  of  the  biceps.  In  thi» 
complicated  accident  the  ulna  is  broken  in  two  places."  Velpeau  has  also  estab- 
lished by  two  autopsies  the  existence  of  a  fracture  of  the  coronoid  apophysis. 

Lotzbeck'  has  seen,  as  he  thinks,  an  ancient  fracture  of  this  process  in  the 
cadaver,  the  line  of  fracture  passing  beneath  the  lesser  sigmoid  cavity  and  into 
the  greater  sigmoid  cavity.  The  condyle  was  broken  also,  and  was  reunited  by 
fibrous  tissue  and  cartilage.  The  coronoid  was  united  by  bone,  and  loaded  with 
osteophytes. 

Ulrichs*  found,  in  a  cadaver,  a  fissure  of  the  summit  of  the  coronoid  process, 
caused  by  torsion  or  twisting  of  the  forearm,  without  any  other  lesion  of  the 
bone.  In  a  cadaver  seen  by  Gripat,  the  coronoid  process  was  fractured  at  it* 
base,  and  the  radius  and  ulna  were  dislocated  backward  and  upward. 

Allandale*  also,  having  performed  resection  for  an  ancient  aislocation,  foun^ 
this  process  fractured,  and  a  bony  callus  had  united  the  ulna  to  the  humenis.. 

Gurlt*  has  described  a  specimen,  contained  in  the  museum  at  Braunschweig, 
illustrating  a  fracture  of  the  extremity  of  the  coronoid  process.  A  small  ff*^* 
ment  was  also  broken  from  the  ulnar  side  of  the  olecranon.  Both  fragments 
have  united  by  bone. 

1  BC-nird.  Die.  do  MlmI.,  Art.  Coiule. 

'  Sir  A.  C<)(»|>or,  Dislocations  and  Fractures,  p.  411. 

*  Lotzbeck.  loc.  cit. 

^  Ulrichs,  loc.  cit.  *  Allandale,  Med.  Times  and  Gaz.,  May  26.  l*^'^' 

8  Giirlt,  Von  den  Knockon.,  1802,  vol.  i.  p.  41. 


CORONOID    PROCESS    OF    THE    ULNA, 


315 


Fir,.  »T. 


Bryant's  cae©  of 
frfltiture  ot  the  oor- 
onoid  (iroceaa  and 
hejul  of  the  radiui. 


L ^ 

^^^^^PTbf  CJi»i*»  thiit  hftv*e  been  reported  in  which  it  hus  Vieen  olmerved  in  the  living 
^^^^^itn..  r  ..1-M  exceedingly  unsHtisfju'tory/'  .  .  .  **  I  hiive  been  aide  to  meet 
I  "^  e  or  f*nir  i*peLvimenf*,  and  recorded  poftt-raf>rtem 

^^    «•  V  _  !!3  of  ihiH  injury  *'  (ailladin^,  I  presume,  to  clinirul 

^^m  ^!:a«fi|.    '^Une  of  the  fcirmer  i^  in  the  mn^inim  «if  Guy'8  Hi»h- 
^H  piul.    Anofher  vnne  h  that  of  a  man  killed  by  a  fall  fnmi 
'E.lit  roof  of  »S  I,  George's  Hospital;  in  whom  the  coronoid  pro- 
were  found  to  be  fractureil,  and  the  two  bonen  nf  the 
di»tociited  backward  on  both  sides. '*^    Tbe  first  i>f 
i|i«ciaietis  <Guy*3  Hospital)  lias  been  described  by  Mr, 
^^ijMQiJ  15  having  occurred  in  a  woman  seventy  yean*  old, 
^JB-vid  M  having  been  caused  by  a  fall  upon  the  elbow.     In 
Mitjon  to  a  fracture  of  the  coronoid  near  its  extrenuty^ 
was  a  coinrainuted  fracture  of  the  anterior  third  of  tbe 
uf  the  radius.     (Fig.  175-)     It  will  be  observed  that  in 
uf  the  cases  verified  by  dissection,  the  frarture  fd'the 
Dfrmoid  process  was  accompanied  with  otluT  fraeturen  in  the 
meinity  of  the  joint;  a  cirrums«tance  which  would  not  usu- 
^^Mlj  perTTiit  them  to  be  studied  or  claHsitied  as  simple  frae- 
Wttam^     Perhaps,   however,  we  ought  to  consider,  from  the 
Ji€«]U*^ri<  V  of  itn  concurrence,  a  longitiiditial  fracture  of  tbe 
'^m>t£  \<i\iiH  su*  a  natural  coinplicalion  of  the  fracture  now  under  considera- 

C»t:  If  is  vAUsed  by  H  di?!iv>cation  of  the  radius  and  ulna  backward. 

Causes. — Jiidjsing  from  the  clinical  cases  alone,  it  would  seem  that 

tfie  m*^i   frefjuent  cau8e  of  tliis  aecitient  is  a  fall  upon  the  outstretclied 

l^^ind,  and  generally  u|)on  the  palm  of  the  bund ;  the  torce  of  tbe  blow 

l^t-syg  received  upon  the  lower  end  of  the  radius,  and,  through  its  tmmer- 

oci*  Uiuscles  and  ligiimentous  uttacliments,  being  indij-eetly  eonveyed  to 

th«  ulna*  producing  a  violent  concussion  of  the  coronoid  process  againnt 

Ae  Uwclilea  of  tbe  huraerus,  and  residtin«r  finally  in  a  fracture  of  this 

aod  a  disU»cation  of  botlj   bone.s  of  the  forearm  backwanl.     The 

nfitsfi  verified  by  dissection,  however^  seem  to  have  been  produced  by 

1  rmriety  of  causes. 

Ihe  getideman  seen  by  Sir  Astley  had  fallen  upon  his  extended  band  while 
tfil^eictof  mnninsr.  Brasjisard**  patient  had  fallen  also  upon  hi:*  hand  with 
kiianu  extended  in  front.  Tbe  same  was  the  tact  in  tbe  cayes  seen  by  Lorinzer, 
Ibciyel,  ind  Lotzbeek;  the  latter  of  whom  has  recorded  two  ca^es  due  to  this 
'Ai*4e.  rennock^ss  patient,  a  man  of  sixty  years,  had  fallen  upon  tbe  palm  of 
4i«hjiad,  and  Fahne«tock*s  fell  upon  the  *'  back  of  the  palm."  In  one  of  Lota- 
'•K^ktrjistw  the  fracture  was  ?*uppo8ed  to  be  caused  by  extren>e  tiexion  of  the 
^trrarm  ;  and  in  another  case  of  Huppoj*cd  fracture,  seen  by  Lot/Ajeck,  it  seemed 
^iW  \hc  result  of  direct  violence.  While  in  a  case  seen  by  Ulrichs,  a  longitii- 
Wul  fiMure  w*as  caused  by  violent  tor:<ion  or  twisting  of  the  forearm.  In  the 
1*'  mtunoae<l  by  Bryant*  the  patient  fell  upon  her  elbow.    The  fracture  was 

Jij'-'uridand  arnpulalion  was  required.  He  remarks  that  in  aged  subjeclB  this 
'*'-V  may  h^  demanded. 

SyiBpioms. — Partial  or  complete  displacement  of  the  ulna,  or  of  the 

^'iui<  and  ulna,  backward,  is  accompanied  with  the  usual  signs  of  iheae 

f   i'i"Tis,     In  two  of  the  examples  mentioned  by  Malgaigne  there  was  a 

the   forearm  backward  ;  such  was  also   the  fact  in  the  cfise 

ihnestock  ;   in   Couper's  ca,se  it  was  dislocated  backward  and 

^t»wii,  and  in  Sir  Astley's  case  I  infer  that  there  was  oidy  a  sub- 

t  Flfi'^ef,  Ho1m»'s'«  Svirt:<^ry,  2il  New  Vork  ed.,  voL  ii.  p,  790. 
*  fiiyimi,  Syatctn  ul"  Suiget^y,  Ist  Lomloji  ed.,  pp.  93»,  U4I. 
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luxation  of  the  ulna  backward.     In  a  case  seen  by  Gripat,  verified  by  an 
autopsy,  there  was  a  dislocation  of  the  ulna.     In  the  cases  of  Lorinier 
and  Richet,  both  bones  were  dislocated  backward,  and  in  two  of  those 
seen  by  Lotzbeck.     A  feeble  crepitus  has  sometimes  been  recogniMd; 
and  it  is  fair  to  presume  that  in  some  examples  the  fragment,  carried 
forward  by  being  driven  against  the  trochlea,  may  be  felt  displaced  and 
movable  in  the  bend  of  the  elbow.     We  must  be  careful,  however,  not 
to  mistake  a  hard  nodule  following  traumatisms  in  this  region,  and  the  « 
frequent  occurrence  of  which  has  been  signalized  by  Charvot,  for  the 
coronoid  process.     If  only  the  summit  is  broken  off,  the  brachialis  anticM 
could  have  no  influence  upon  it ;  but  if  it  were  broken  fairly  through  the 
base,  it  might  be  displaced  slightly  in  the  direction  of  the  action  of  this 
muscle.     The  symptoms,  however,  which  have  been  regarded  as  most 
diagnostic,  are  the  disposition  to  reluxation  manifested  in  most  of  these 
examples  when  the  extension  has  been  discontinued.     But  it  must  not 
be  forgotten  that  other  conditions  than  a  fracture  of  the  coronoid  process 
may  cause  a  reluxation,  such  as  a  fracture  of  the  internal  condyle,  of  the 
trochlea,  or  a  splitting  of  the  condyles,  or  some  other  derangement  of  the 
articular  surfaces,  or  of  the  ligaments  or  muscles  concerned  in  the  articu- 
lation.    Possibly,  where  the  force  applied  has  been  great,  as  in  falls  from 
a  great  height,  the  brachialis  anticus  may  have  been  detached. 

Prognosis. — In  the  absence  of  other  testimony,  we  may  be  allowed  U> 
express  an  opinion  that  when  the  fracture  has  taken  place  across  the 
summit  or  above  the  insertion  of  the  brachialis  anticus,  nothing  but  a 
ligamentous  union  can  be  regarded  as  possible,  since  the  fragment  can 
only  derive  nourishment  from  a  few  untorn  fibres  of  the  capsule  and 
perhaps  of  the  internal  lateral  ligaments ;  and  although  it  may  not  be 
displaced,  it  cannot  have  the  advantage  of  impaction,  upon  which  alone, 
I  suspect,  a  fracture  of  the  neck  of  tlie  femur  within  the  capsule  must 
rely  for  a  bony  union,  if  it  ever  does  so  unite.  If,  however,  the  fracture 
has  taken  place  at  the  base,  and  fortunately  it  has  not  become  much  dis- 
placed by  the  force  of  the  concussion  against  the  humerus,  it  does  not 
seem  to  me  improbable  that  under  favorable  circumstances  a  bony  union 
might  occur.  It  will  be  remembered  that  a  good  portion  of  the  attach- 
ment of  the  brachialis  anticus  is  still  below  the  fracture,  and  the  remain- 
ing fibres  are  not  therefore  very  likely  to  displace  the  fragment,  especially 
when  the  arm  is  sufiiciently  flexed,  so  as  properly  to  relax  this  muscle. 
It  will  be  of  small  importance,  however,  whether  the  union  is  bony  or 
ligamentous,  provided  only  there  is  not  great  displacement. 

In  the  case  of  Couper's  patient,  seen  several  months  after  the  accident,  the 
ulna  projected  backward  while  the  arm  was  extended,  but  it  was  without  much 
difficulty  drawn  forward  and  bent,  and  then  the  deformity  disappeared.  1*^ 
thought  that  during  extension  the  ulna  slipped  back  behind  the  inner  condf*^ 
of  the  humerus.  Brassard's  patient,  seen  after  three  months,  retained  the  power 
of  pronation  and  supination,  with  also  extension,  but  flexion  was  impossible,  th^ 
forearm  being  arrested  in  this  direction  by  the  small,  slightly  movable  fragm^'^* 
of  bone  in  front  of  the  elbow-joint,  and  which  was  supposed  to  be  the  pr'^^^ 
itself.  Pennock's  old  man,  who  had  met  with  the  accident  in  boyhood,  had»tij* 
the  radius  luxated  forward  and  outward,  and  the  olecranon  more  salient  bact' 
ward  than  in  the  sound  arm.  Extension  and  flexion  were  nearly  but  notqUJt^ 
complete.  Fahnestock  informs  us  that  his  patient  '*  recovered  completely," l^'* 
whether  without  deformity  or  maiming  we  are  not  told.     Couper  says  the  boo^ 
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in  four  weeks,  and  that  only  a  slight  deformity  nnd  a  little  atilfnes^ 
FPhysick's  patient  umdv  a  perfect  ret!0\  ery.  ''  Tlie  HMiiie  result,''  aavH 
ToUowed  in  Dr.  Scott  HatlaniH'a  patient,  in  whom  thti  difficulty  in 
d  extension  which  existed  fit  Ikrit.  aisappeared  in  a  few  weeks,  lii  the 
llandafe,  the  di»l«catit)ii  had  remained  unreduced,  but  no  raention  is 
he  kind  of  dressing  employed  at  the  beginning.  In  Lnrinzer's  case, 
merits  of  the  elbow  remained  limited^  the  pjitieat  could  only  flex  the 
>  a  right  angle,  *>n  the  cnntniry,  Richet's  patient  showed  no  reraain- 
}f  the  accident  when  ■^he  left  Jf^tel-nieu  at  trie  end  <jf  fifty-two  days.  It 
ly  been  neen  that  in  Lotzbeck's  ca^es  the  result  w^w  no  less  favorable/' 
return  to  the  examples  verified  by  direction  and  to  the  cabinet  speci- 
ejecting  the  donhtful  specimens  belongiuipr  to  Dr.  Gibson,  juid  that  ol 
also  thrive  of"  Hodges,*  of  Gripat,  and  of  Ulrichs,  w^here  there  wa^*  no 
iy  to  get  a  history  of  the  fracture,  as  well  as  that  of  Allandale,  where 
nit  to  determine  what  part  of  the  tumor  surrounding  the  humerus  and 
e  to  the  coni^oHdatior^  of  the  fracture."  (Poinsot.)  In  the  ^specimen 
by  Gurlt,  without  a  history,  the  fragment  i.-^  united,  in  positirm.  with 
t  cnHos  on  the  anterior  surface.  And  in  one  specimen  referred  to  by 
pb  eoronoid  process  and  a  p^irtion  of  the  head  of  the  radius  having  been 
my  union  has  taken  place  without  disphicement  of  either. 
Cooper  says  that  in  the  case  of  the  University  Ojllege  specimen  the 
aaiod  dislocated  forward  and  upward,  and  the  olecranon  is  displaced 
,  but  he  doe8  not  say  whether  the  coronoid  process  haa  united,  nor 
ta  position  ;  but  8ir  Astley  informs  ns  that  in  the  example  eeen  and 
by  hiui  the  |>roces^  wha  united  hy  ligament,  which  was  autficieutly  long 
m)U>  allow  the  fragment  to  move  upvvitrd  and  downward  in  the  motions 
liid  extension. 

ttent.— Whatever  view  we  take  of  the  moebaoisui  oi"  pathology 
jddent,  the  rational  mode  uf  treattneut  would  seem  to  be  to  ilex 

■  a  rjc^ht  angle,  iinfl  retain  it  a  sitfficient  length  of  time  in  that 
^ot  forgetting,  however,  the  danger  of  aukylosis  from  loiig- 
l  confinement  in  one  position.  An  angular  splint  may  be  u^e- 
Bveoting  motion  at  first,  but  I  think  it  ought  not  to  be  continued 
even  or  ten  days  at  the  most.  After  thia,  a  simple  .sling  is  all 
■essary,  since  from  tliis  period  some  motion  must  be  given  to 

■  we  would  take  the  proper  precautions  to  prevent  stiffness. 

^  Cooper  thought  the  limb  ought  to  be  kept  immovable  three  weeks, 
eau  preferred  four;  but  f  cannot  ap;ree  with  them,  believing-  that  the 
)f  ihe  future  mobility  of  the  elbow-joint  h  vastly  more  important  than 
ioo  of  a  bony  or  lig;amentonrt  union  between  the  fragments.  Oouper 
he  adopted  in  the  treatment  of  the  ea«e  reported  by  him,  extreme 
rat  both  Phy**ick  and  Fahneatoek  jdaced  the  arm  at  right  ang^lej*,  and 
r  Cooper  haa  recommended  the  wame  ponition.  The  latter  pwsition  has 
e  advantage  in  case  permanent  ankylosia  ta^cura,  and  the  former  cannot 
I  to  the  chance  of  complete  replacement  of  the  fragment.  Bandages 
lerviceable  to  retain  the  splint  in  place^  and  they  may  be  thrown  a^^ide 
^  the  splint  is  removed. 


I 


§  3.  Shaft  of  the  ITliia. 


^Tbe  shaft  of  ttio  ulna,  when  it  alone  is  the  seat  of  fracture, 
^lly  broken  by  a  direct  Idow. 

Bof  HcKlgeg  probably  here  referrofl  U>,au»l  reported  first  in  t.HflS,  vol.  7^,  p.  ^BS, 
ES  Mrdic^d  and  Surgical  Journal,  and  aiibseqiieiitly  in  vnK  ftfl,  p.  fl5^of  flu?  sarue 
HA  imt.  jiroj*erly  sfiestkini^,  a  fnioture  of  the  curonoid  proc?«a3,  but  a  longitudinal 
'he  Mjip'-r  .11,1  ..rihe  ulna. 
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I  have  never  seen  an  exception  to  this  rule ;  but  Voison  related  a  single  e: 
ception,  in  which  it  was  said  to  have  been  broken  by  a  fall  upon  the  palm  • 
the  hand.  Malgaigne  thinks  it  most  often  broken  when  one  seeks  to  ward  off 
blow  with  the  arm ;  but  it  has  happened  most  often  to  me  to  see  it  broken  by 
fall  upon  the  side  of  the  arm. 


Fig.  176. 


Point  of  Fracture,  Direction  of  Displacement,  etc. — In  an  anal; 
thirty-six  cases,  I  find  the  shaft  has  been  broken  eleven  times  in  its  upjH 
third,  fourteen  times  in  its  middle  third,  and  ten  times  in  its  lower  thin 
All  portions  seem,  therefore,  to  be  about  equally  liable  to  fracture, 
think,  also,  the  fractures  have  generally  been  oblique. 

Contrary  to  what  has  been  observed  by  other  writers,  I  have  notice 
that  no  law  prevailed  as  to  the  direction  in  which  the  fragments  hav 
become  displaced ;  the  broken  ends  being  found  directed  forward,  bad 
ward,  inward,  or  outward,  according  to  the  direction  of  the  blow  whie 
has  occasioned  the  fracture ;  and  this  is  in  accordance  with  the  genera 
rule  in  other  fractures  occasioned  by  direct  blows.  No  doubt,  however 
other  things  being  equal,  the  tendency  of  the  lower  fragment  would  Ix 
toward  the  interosseous  space,  in  consequence  of  the  action  of  the  fvo 
nator  quadratus  in  this  direction ;  while  the  upper  fragment,  owing  ti 
its  broad  and  firm  articulation  at  the  elbow-joint,  can  only  be  displaced 
forward  or  backward,  at  least  to  any  great  extent. 

Complications. — In  no  case  of  the  shaft  of  a  long  bone  have  I  found 
serious  complications  more  frequent  than  in  fractures  of  the  shaft  of  the 
ulna.  Four  have  been  compound ;  twelve  complicated  witl 
a  forward,  or  forward  and  outward  dislocation  of  the  head 
of  the  radius ;  one  with  a  partial  dislocation  of  the  lowei 
end  of  the  radius  backward  ;  and  one  with  a  dislocation  ol 
both  radius  and  ulna  backward  at  the  elbow-joint.  It  will 
be  seen,  therefore,  that  eighteen,  or  nearly  one-half  of  the 
whole  number,  have  been  seriously  complicated. 

Symptoms. — Occasionally  this  fracture  is  found  to  exist 
without  sensible  displacement.  In  such  cases  the  Jiag 
nosis  is  sometimes  difficult',  and  can  only  be  determined  bj 
the  crepitus  and  mobility.  If,  however,  tlie  ulna  is  firmh 
seized  above  and  below  the  point  which  has  suffered  con 
tusion,  and  pressed  in  opposite  directions,  these  signs  wil 
generally  be  sufficiently  manifest,  and  will  render  the  diag 
nosis  certain.  But  in  cases  where  there  is  considerabh 
displacement,  the  inner  margin  of  the  bone  is  so  super 
ficial  as  to  enable  us  to  detect  its  deviations  with  the  ey< 
alone,  or,  when  swelling  has  already  occurred,  by  the  fin 
gers  carried  firmly  and  slowly  along  this  margin.  If  th< 
head  of  the  radius  is  dislocated  also,  the  displacement  o 
the  broken  ends  of  the  ulna  must  always  be  considerable 
and  the  consequent  deformity  palpable. 

Prognosis. — In  simple  fractures  the  prognosis  is  gener 
ally  favorable,  since  no  overlapping  can  occur,  and  th 
lateral  displacements  are  not  usually  sufficient  to  produe 
a  marked  deformity,  or  to  interfere  materially  with  th 
functions  of  the  arm;  yet  it  is  not  nnfreijuent  to  find  the  fragment 
inclining  slightly  forward  or  backward,  inward  or  outward.     If  the  frag 
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toward  the  radios,  I  liave  noticed  in  three  or  four  instaneexS  a 
jjection  of  tlie  lower  end  or  styloki  process  of  the  ulna  to  the 
9;  but  not  interfering  in  anv  degree  with  the  motions  of  the 

I 

mn  a  dislocation  of  the  head  of  the  radius  left  unreduced  nine  times 
cture  of  the  uliia,'!iiKl  hi  each  exarnple  the  forearm  wm  shortened.  A 
svent^en  years,  was  Btruck  by  a  locomotive  and  severely  injnred  in 
iris  of  his  body.  I  saw  him.  with  ivvo  very  intelligent  country  prac* 
L  few  houra  after  the  accident.  The  whole  left  arm  was  then  greatly 
Crepitus  wa.^  di«titict,  and  we  eaisily  recognized  the  fracture  of  the 
t  three  inchea  below  its  upper  end,  with  which  an  open  wound  was  in 

kiinication.  We  suspected,  alao,  a  Uialocation  of  the  head  of  the 
id,  but  aa  we  could  not  make  ouraelves  certain,  and  tiiiding  that 
IS  in  ftuch  a  condition  an  to  preclude  any  further  manipulation  without 
alnidbing  the  chance  of  savhij;^  the  limb,  we  made  no  attempt  at  reduc- 
lid  the  arm  i»pon  a  pillow  and  directed  cool  water  lotimis.  At  no  sub- 
»riodJn  the  opinion  of  the  medical  gentleman  who  wa^  left  in  charge, 
rable  opportunity  occur  to  redtice  the  radius ;  and  at  the  end  of  two 
found  ilie  ulna  united,  with  the  fraginentn  bent  forward  and  outward 
S  radius,  while  the  bead  of  the  radius  lay  in  front  of  the  humerus.  The 
08  shortened  three-quiirters  of  an  inch.  He  could  flex  his  arm  freely 
.  angle  and  a  little  beyond;  and  he  cciuld  atraighten  it  perfectly, 
'htly  pronated.  with  partial  hms  of  supination.  Whole  arm  nearly  as 
L^  useful  as  before  the  accident, 

Kmes  I  have  noticed  after  the  kpse  of  several  years  that  the 
K)uld  not  be  perfectly  supinated ;  but  pronation  was  never  per- 
wnpaired.  I  think,  also,  that  the  motions  of  flexion  and  exten- 
di way  s«  except  where  the  nidiuj*  has  remained  dislocated,  been 
ly  restored  soon  after  the  splints  wore  removed  :  and  even  in 
ter  cases  it  is  only  extreme  flexion  which  has  been  hindered, 
ccasionally  met  witit  examples  in  which  thi?  bone  has  failed  to 
d  Muhlenberg,  in  his  tables,  records  sixteen  cases, 
aent, — In  simple  fracture  we  must  look  carefully  to  the  lateral 

Kf  the  fragments ;   nnd  if  they  are  found  to  be  salient  forward 
d,   pressure  made  directly   upon    or    near   their  extremities 
;hem  to  place  ;  but  it  often  rei|uires  considerable  force  to  accom- 


Man  fell  and  broke  the  right  ulna  near  iIa  middle.  He  came  imme- 
me,  and  I  found  the  f ragm e a tjsdi^* placed  backward.  Pressing  strongly 
Rogers  they  sprung  forward  with  a  distinct  crepitus,  and  I  thought 
QW  in  exact  line.  A  broad  and  well -padded  splint  was  applied  to 
Land  I  took  especial  pains  with  compresses  nicely  adjusted  from  day 
keep  everything  in  place.  The  arm  was  nlaced  in  a  sling.  Eight 
^  the  accident  this  gentleman  died  of  cholera,  and  I  was  permitted 
I  arm.  I  found  the  fragments  well  united,  but  with  a  very  palpa- 
bn  of  the  fragments  backward,  in  the  direction  in  which  they  were 


Bpiacement  is  in  the  direction  of  the  radius,  it  is  more  difficult 

|e,  hut  its  necessity  is  much  more  urgent,  since,  if  the  fnig- 

U  completely  against  the  radius,  a  bony  union  may  take  place, 

complete  loss  of  the  power  of  pronation  and  of  supination. 

%te  extension  is  bein^^  made,  and  the  liatid  is  well  supinated, 

"  the  surgeon  should  be  pressed  firndy,  and  in  spite  some- 
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times  of  the  complaints  of  the  patient,  between  the  radius  and  ulna,  ai 
the  fragments  of  the  broken  ulna  fairly  pushed  out  from  the  radius.  T 
forearm  may  now  be  laid  in  the  usual  position  against  the  front  of  t 
chest,  midway  between  supination  and  pronation,  and  the  same  splii 
applied  and  in  the  manner  which  we  shall  hereafter  describe  for  fractui 
of  the  shaft  of  both  bones. 

We  ought,  however,  especially  to  bear  in  mind  the  danger  of  pushi 
the  fragments  toward  the  radius,  by  allowing  the  sling  or  the  banda 
to  rest  against  the  middle  of  the  ulnar  side  of  the  bone.  To  preve 
this  the  sling  ought  to  support  the  arm  by  passing  only  under  the  ha 
and  wrist,  or  the  forearm  may  be  laid  in  a  firm  gutter,  which  will  tou 
the  forearm  only  at  the  elbow  and  wrist,  or  it  may  be  laid  upon  its  bac 
as  suggested  and  practised  by  Scott,  and  also  by  Fleury,  the  latter 
whom,  according  to  Malgaigne,  had  a  case  which  had  been  treated  in  t 
position  of  semi-pronation,  and  which  remained  not  only  displaced,  I 
refused  to  unite ;  but  when  the  arm  was  supinated,  the  fragments  cai 
at  once  into  contact,  and  bony  union  speedily  took  place.  This  positi 
may  be  adopted  whenever  it  is  found  to  be  practicable ;  but  the  positi 
of  semi-pronation  is  generally  much  more  comfortable  to  the  patient, 
least  when  the  forearm  is  laid  across  the  chest,  and  I  have  found  ve 
few  patients  who  would  submit  to  a  position  of  complete  supination. 

In  fractures  accompanied  with  dislocation  of  the  head  of  the  radius  f( 
ward  and  backward,  nothing  should  prevent  the  immediate  reduction 
the  dislocation  but  a  demonstration  of  its  impossibility,  or  a  condition 
the  limb  which  would  render  manipulation  hazardous  It  can  be  reduce 
generally,  by  pushing  forcibly  upon  the  head  of  the  bone  in  the  directi( 
of  the  socket,  while  the  arm  is  moderately  flexed  so  as  to  relax  thebieef 
and  while  extension  is  being  made  at  the  forearm  by  an  assistant.  . 
making  the  counter-extension,  care  should  be  taken  to  seize  the  low 
end  of  the  humerus  by  the  condyles,  rather  than  by  its  anterior  aspec 
by  which  precaution  we  shall  avoid  pressing  upon  and  rendering  tea 
the  tendon  of  the  biceps. 

A  lad,  set.  nine  years,  fell  from  his  bed,  breaking  the  ulna  and  dislocating  tl 
head  of  the  radius.  Dr.  Austin  Flint  was  called  on  the  following  morning,  ai 
at  his  request  I  was  invited  to  see  the  patient  with  hira.  We  round  the  uli 
broken  obliquely  near  its  middle,  and  the  head  of  the  radius  dislocated  forwar 
While  Dr.  Flint  seized  the  elbow  in  front  of  the  condyles,  I  made  extension  fro 
the  hand,  the  forearm  being  slightly  flexed  upon  the  arm,  and  at  the  same  ni 
ment  I  pushed  forcibly  the  head  of  the  radius  back  to  its  socket.  The  redo 
tion  was  accomplished  easily  and  completely.  We  then  dressed  the  arm  wi 
an  angular  splint,  constructed  with  a  joint  opposite  the  elbow.  This  was  la 
upon  the  palmar  surface,  and  the  whole  was  nicely  padded,  especially  in  fro 
of  the  head  of  the  radius.  In  two  weeks  pasteboard  was  substituted  for  tl 
angular  splint.  At  the  end  of  six  weeks  I  was  permitted  to  examine  the  an 
and  found  the  head  of  the  radius  perfectly  in  place,  but  the  points  of  fractu 
slightly  salient.     All  of  the  motions  of  the  arm  were  fully  restored. 

C.  C,  ffit.  nine  years,  fell  upon  his  arm,  breaking  the  ulna  obliquely  near' 
middle,  and  dislocating  the  head  of  the  radius  forward.  Dr.  J.  P.  White  beii 
called,  requested  me  to  visit  the  patient  with  him.  We  found  one  of  the  brok 
fragments  protruding  through  the  skin  on  the  inside  of  the  arm.  With  p} 
ease,  and  by  simply  pressing  with  considerable  force  upon  the  head  of  the  radi' 
it  was  made  to  slide  into  its  socket.  Five  weeks  after  I  found  all  of  the  motic 
of  the  forearm  completely  restored,  except  that  he  could  not  extend  it  perfect 
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The  head  of  the  radius  was  also  a  little  more  prominent  in  front  than  in  the 
opposite  arm.  Four  or  five  years  later,  the  projection  of  the  head  of  the  radius 
htA  diittppeared,  and  the  functions  of  the  arm  were  perfect. 

hi  Dr.  Muhlenberg's  tables  of  delayed  and  non-union,  resection  was 
practised  three  times,  but  with  no  recorded  cures.  This  is  a  result  which 
night  reasonably  be  expected ;  while  drilling  was  practised  six  times, 
'with  five  successes. 

§  4.  Fracture  of  the  Styloid  Process  of  the  Ulna. 

The  occasional  complication  of  a  Colles's  fracture  with  a  fracture  of 
the  styloid  process  of  the  ulna  has  already  been  noticed.  Much  more 
rtrely  this  process  is  broken  alone,  as  a  result  of  direct  violence.  I  am 
unable  to  speak  of  the  symptoms  or  treatment  of  this  accident  farther 
thtn  to  say,  that  it  must  be  easily  recognized  by  its  mobility,  and  prob- 
ably by  the  presence  of  crepitus ;  and  that  its  treatment  demands  immo- 
bilization, while  the  wrist  is  maintained  in  a  straight  position,  or  in  a 
position  slightly  inclined  toward  the  ulna.  At  least  a  fibrous  union 
ought  thus  to  be  easily  obtained. 


CHAPTER   XXIV. 

FRACTURES  OF  THE  RADIUS  AND  ULNA. 

Caues. — In  a  majority  of  the  examples  of  this  fracture  seen  by  me, 

^hicb  have  been  of  such  a  character  as  to  warrant  an  attempt  to  save 

the  limb,  the  accident  has  been  occasioned  by  a  fall  upon  the  palm  of  the 

Wd  while  the  arm  was  extended  in  front  of  the  body.     Yet  this  cause 

ii  not  so  constant  as  in  fractures  of  the  radius  alone,  since  a  considerable 

number  have  been  occasioned  by  direct  blows ;  and  if  we  were  to  add  to 

this  estimate  all  of  those  bad  compound  fractures  which  have  demanded 

immediate  amputation,  the  proportion  of  fractures  occasioned  by  direct 

wd  indirect  blows  might  be  found  to  be  pretty  nearly  balanced. 

FiQ.  177. 


Fracture  in  the  middle  third. 


Point  of  Fracture,  Character,  Direction  of  Displacement,  etc. — In  a 
'word  of  seventy-two  fractures  of  both  bones,  not  including  gunshot 
^^*rture8,  or  those  demanding  immediate  amputation,  I  have  found  six 
broken  in  the  upper  third,  thirty- one  in  the  middle  third,  and  thirty-five 
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in  the  lower  tliirci  In  one  case  the  radius  was  broken  three-* 
an  inch  above  its  lower  end,  and  the  ulriri  about  one  inch  beloi 
noid  process.  Four  of  the  fractures  belonging  to  the  lower 
probably  epiphyseal  separations*  Fifty-eight  were  simple*  < 
pound,  one  was  comminuted,  three  both  compound  and  commi 
complicated  with  a  fracture  of  the  humerus,  and  one  with  a  pa 
tion  of  the  lower  end  of  the  radius.  With  three  exceptions,  a 
more  serious  accidents  were  arranged  among  fractures  of  the  h 
and  generally  the  bones  had  been  broken  near  the  wrist, 

PrognoaiB, — Generally  these  bones  unite  in  from  twenty  to  tl 
but  1  have  seen  the  union  occasionally  delayed  considerably  h 
time,  and  this  delay  has  occurred  especially  in  the  case  of  t 


Fio.  178. 


Fiu.  171*. 


Fio.  180. 


Joiat  between  bt>ne9 
at  point  fiffnict lire. 


Angulttr  ilisplAcement 
of  Imlh  bfines. 


Fmciare  in  the 
lower  third* 


tTnic 


Thus,  in  tl»ree  cases  of  comjiound  and  comminuted  fracture 
united  wnthin  four  or  five  weeks,  while  the  radius  did  not  uniU 
ninth  or  tenth  week.  Twice  in  simple  fractures  the  ulna  has 
the  usual  time,  but  the  radius  uol  until  the  sixteenth  week, 
ulna  iias  united  promptly  and  the  radius  remiiined  ununited  a 
id*  two  years,  at  whieh  time  I  practised  resection  of  the  bro 
Ou  the  other  hand,  I  have  oiiee  seen  the  union  delayed  foil 
in  the  case  of  the  ulna»  when  the  radius  had  united  in  the  m 
and  in  one  example  of  compound  fracture  both  bones  refuse< 
until  after  the  fiftli  mouth.  Muhlenberg  hsis  recorded  thirty-4( 
of  delayed  and  non-union  of  both  liones.  out  of  a  total  ofjf^ 
and  fifty- six  rsimilur  examples  in  all  the  long  bones. 


FRACTURES    OF   THE    RADIUS    AND   ULNA. 


S23 


I 


A  majority  of  the  wholt*  number  seou  by  me  huve  united  without  ttny 
appreciable  deformity,  unii  fifteen  are  known  to  have  left  some  marked 
defect,  while  two  have  rei?ulte<l  finally  in  the  loss  of  the  arm  itself. 
I  li»ve  seen  the  fragments  deviate  sligluty  in  almost  every  direction,  but 
mo^i  often  it  has  l»eeri  noticed  that  the  deviatioii  wm  to  the  radial  or 
r  side.  Thus,  in  three  examples,  two  of  which  had  been  compound 
tires,  the  bones  have  united  in  such  ti  position  as  that  from  the  fioiot 
of  fmcture  downward  the  forearm  has  been  deflected  to  the  ulnar  side, 
and  a  marked  projection  lias  been  left  ni  the  scat  of  fracture  on  the  radial 
0t4]e;  while  in  two  examples^  both  uf  which  were  simple  fractures,  exactly 
till*  opposite  condition  hsis  obtained,  the  lower  part  of  the  forearm  being 
deflected  to  the  radial  side. 

In  most  cases  the  hand  has  been  left  with  some  tendency  to  pronation; 
in  many  instances  this  tendency  was  very  slight  and  scarcely  appreciable, 
l*ut  in  otliers  it  has  been  f|nite  marked,  so  that  the  patients  have  been 
wholly  unable  to  supine  the  forearm  except  by  a  motion  of  the  Iiimierua 
~n  its  socket. 

'rom  what  has  been  said,  it  must  lie  seen  tluit  the  prognosis  in  these 
iiiU5  takes  the  Widest  range:  for  while  a  larger  proportion  than  in 
of  almost  any  other  of  the  long  bones,  unite  withont  any  appre- 
leformity,  a  considerable  number  delay  to  unite,  or  do  not  uuite 
ml  aUf  and  some,  even  where  the  fracture  is  most  simple,  result  in  the 
iplete  loss  of  the  limb.  I  am  not  now  speakinf^  of  those  more  severe 
lenls  ID  which  the  limb  is  at  once  condemned  to  amputation,  and 
iich,  in  the  case  of  the  arm,  are  numerous ;  but,  as  I  have  already 
Uieationed,  our  observations  here  apply  only  to  ca^^es  which  came  under 
treatment  with  a  view  especially  to  the  fracture.  I  shall  state  the  facts 
tnore  fully,  and  then  perhaps  we  shall  think  it  proper  to  inquire  why, 
yfhtn.  as  a  rule,  the  treatment  is  found  to  be  so  simple  and  successful, 
lad  pretty  often,  indeed,  it  results  so  disastrously.  I  have  brought  to- 
;^tlier  al^k>  no  less  than  six  cases  of  slougliing  of  the  arrn,  after  fracture 
rf  the  radius,  and  one  of  sloughing  from  tight  bandaging,  where  the 
ndiiLH  was  supposed  to  1>e  broken,  although  tiie  dissection  proves  that  it 
waa  not.  To  these  I  shall  now  add  eight  examples  of  sloughing  after 
fracture  of  both  radius  and  ulna. 


I 


J,  M,,  a?t.  9»  fell  from  a  ladder,  about  thirty  teet  to  the  grouad,  break  lag 
tHf  right  radius  aod  ahia  in  tlieir  middle  thirdu.  A  surgeon  was  in  attendance 
aiiottt  four  or  five  hours  after  the  aceident  occurred.  He  thea  reduced  the  frac- 
4B«i  ind  applied  two  broad  spliat«,  one  on  the  palmar  and  one  on  the  dorsal 
tK&C4f  of  (he  furearai.  Whether  a  roller  was  first  applied  to  the  arm  or  not.  I 
•la  unable  to  s^iv,  The  splints  were  secured  in  place  by  a  roller  and  the  arm 
laidia  k  soling-.  On  the  tii\h  day  the  surgeon  removed  the  bandages  and  ibund 
tlmann  gangreuouB;  the  arm  finally  fell  otf  at  the  shoulder-joint,  after  which 
hm  iBtde  m  good  recovery. 

A  child »  two  years  old,  had  fallen  froai  a  eliair  upon  the  floor,  a  distance  of 
itnut  two  feet-  A  German  physiciaa  being  called,  found,  as  he  believed,  a  frac- 
ture of  lK)th  bones  of  the  left  arm.  Th*^  frartnre  whs  near  the  middle.  He 
tmmwllately  applied  a  roller  from  the  fingersi  to  the  elbow,  and  over  these  three 
^rffin  4plintB  made  of  the  wood  of  a  cigar  box.  One  of  thcae  was  laid  upoa 
JWjMilmar^  one  upon  the  dorsal,  and  one  upon  the  radial  aide  of  the  forearm, 
Itti  the  whole  were  bound  together  by  another  roller.  From  this  tiaie  until  the 
ilhdar  ihr  cJnM  continued  to  play  about  on  the  floor.  Ten  days  after  the 
[icpiricrit  oiTtirn-«l  tlo'  d^ictor  noticed  that  the  ulnar  side  of  the  little  finger  was 


BU 
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bine.  The  bandages  were  immediately  removed,  and  were  never  again  ap 
tightly.  Three  days  after,  I  aaw  the  arm  with  the  attending  jibysician, 
gangrene  had  continued  to  extend.  inv<dviDg  now  the  whole  ot  the  little  l 
and  most  of  the  thumb.  There  were  also  gangrenous?  spola  over  the  hand  an 
fore&rrat  extending  to  within  one  inch  from  the  elbow-joint ;  these  spots  wet 
more  numerous  in  front  and  on  the  back  of  the  forearm,  and  seemed  to  com 
apond  to  the  pressure  of  the  splinta.  The  hand  waa  much  swollen »  and  also  th 
arm  above  the  line  of  the  gangrene.  The  sloughs  had  already  commenced  to  b 
thrown  off,  and  tlie  gangrene  was  only  extending  in  a  few  points.  The  chil 
appeared  well  and  rather  playful,  except  when  the  arm  waa  being  dressed. 
have  since  learned  that  the  arm  and  a  large  portion  of  the  hand  were  finall 
saved,  A  lad,  age<J  nine  years,  wai*  brought  to  the  Dispensary,  with  a  fractui 
of  the  radius  and  ulna.  It  wa.»i  dressed  by  the  visiiting  surgeon  with  spHnta  an< 
baDdageft.  He  did  not  return  to  the  Dispensary  as  directed  to  do,  and  on  ih 
third  or  fourth  day  portions  of  the  arm  and  band  were  found  to  be  gangrenoiu 
I  was  conatrlted  by  the  parents  of  D.  C.  on  account  of  a  serious  dihttjrtion  c 
the  hand  and  forearm^  caused  by  sloughing,  npHnU  and  bandages  having  beei 
applied  by  her  surgeon  for  a  supposed  fracture;  but  when  examined  by  mc 
about  ten  weeks  after  the  accident,  there  was  no  evidence  that  the  bone4  hai 
ever  been  broken.  She  complained  to  her  surgeon  that  the  bandages  were  to 
tight,  but  he  thought  otherwise,  and  they  were  not  removed  until  the  third  da) 
wnen  the  gangrene  had  already  occurred.  The  child  was  about  five  year 
old.  A  man,  ajt.  20,  suffered  a  simple  fracture  of  the  right  radius  nodulii^ 
March  14,  1874.  On  the  same  day  it  was  dressed  with  a  roller  next  lo  ih 
skin  and  over  this  the  splints.  On  the  following  day  the  fingers  were  black,  bu 
the  same  dressings  were  continued,  and  they  were  not  removed  completeb 
until  the  next  day.  He  vtas  admitted  to  Bellevue  on  the  IGth^  and  by  courtes] 
of  Dr.  Gouley  I  was  permitted  to  examine  the  arm  on  the  7th  of  April*  He  hw 
then  lost  all  of  his  fingers,  except  a  portion  of  the  thumb,  and  there  were  ext/etk' 
81  ve  sloughing  and  wtippuration  akmg  the  forearm.  His  de^th  took  place  i 
few  dflVH  later.*  A.  T,,  mL  50,  fell  upon  her  left  hand,  causing  a  componnd 
fracture  of  the  radius  and  ulna,  about  three  inches  above  the  wrist-joint.  Tiie 
surgeon  dressed  the  arm  with  splints^  applying  the  bandages  '* snugly,**  Twc 
days  later  she  was  brought  to  one  of  my  wards  at  Bellevue,  with  the  back  ofihe 
hand  and  most  of  the  forearm  in  a  state  of  gangrene,  evidently  caused  by  thm 
bandages.  Seven  or  eiglit  days  later  she  died  before  the  house  surgeon  ioiiI«: 
reach  her,  from  a  secondary  hemorrhage.  In  the  following  csise  there  ffJfc* 
probably  no  fracture;  no  doubt  could  be  entertained  aa  to  the  cause  of  ti»< 
gangrene.  A  girl,  aet,  5,  fell  upon  the  palm  of  her  hand,  A  surgeon  saw  her  within 
one  hour,  put  on  two  wooden  spHntJ^,  with  cotton -batting  laid  IfKisely  nnd^r- 
neath^  securing  them  with  a  roller.  Half  an  hour  after  it  was  dressed  the  fiugcf^ 
were  hlue^  and  the  pain  was  so  great  that  the  surgeon  was  recalled*  Uo  I*** 
arrival  he  said  it  was  not  too  tight.  On  the  following  day  the  conditioo  was 
tlie  same,  but  the  surgeon  refused  to  loosen  the  dressings.  Two  days  later  ^^ 
removed  the  bandage,  and  found  a  slough  extending  nearly  the  whole  length  of 
the  palmar  surface  of  the  forearm.  Some  months  later  I  found  the  arm  stiiigl*^ 
but  the  hand  much  distorted  by  the  cicatrix. 

I  have  now  to  relate  a  case  in  which  sloughing  and  death  occurred  u  ^^ 
consequence  of  a  tight  bandage, the  patient  being  under  my  own  charge:  J.^  ♦ 
ffit.  22,  was  admitted  to  Bellevue  Hospital  with  a  fracture  of  the  left  for«w^* 
near  its  middle,  caused  by  the  kick  of  a  liorse  on  the  day  before.  On  ihc  *anie»l*y 
I  dressed  the  fracture  before  the  class  of  medic-al  students  in  the  hospital,  usinj  * 
palmar  and  dorsal  board  splint,  covered  and  stuffed  with  cotton- batting^scf^f^twf 
to  my  usual  method;  securing  the  s[)liiits  with  a  roller,  including  the  hand  *^ 
forearm.  The  arm  was  then  placed  in  a  sling  and  he  was  sent  io  his  ward,  1*^ 
following  day  being  Sunday,  I  did  not  vi^it  the  hnspital.  On  Monday  I  inqoif^ 
for  him,  and  learned  that  he  was  otit  walking  in  the  yard.  Tuesday  I  met  h^^' 
returning  from  a  walk  in  the  yard,  just  iis  I  was  leaving  the  wanl.  He  ^** 
apparently  in  perfect  health,  but, as  1  stopped  him  a  moment  to  look  at  his  tkf^ 
I  daw  that  the  hand  was  swfdicn  and  puride.    The  dressings  were  immedia^^" 
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t^eooffd,  and  the 


patient  placed  in  bed*  There  were  upon  the  arm  two  Apota 
Jookmg  like  superficial  slough:^.  He  was  suffering  no  pain.  The  gangrene  aub- 
•e^juectiv  extended  until  it  invrdved  a  large  pordoa  ol'  the  hand  and  foreann, 
And  on  the  eighteenth  day  after  the  receipt  of  the  injury  he  died.  A  careful  and 
€lmiIvoh».^ervation  of  the  condition  of  the  hand,  and  a  prompt  removal  or  loosening 

i€>f  the  dri^anin^  when  the  hand  first  ahow  ed  wymptoniH  of  arreht  of  circulation, 
WAuld  probably  have  prevented  thb  disa^^trouH  reault.  The  splints  and  bandages 
W^mn  removed  the  first  time  I  saw  hhn  after  the  original  aresaings  had  been 
bnaide.  but  this  waa  too  late;  some  one  ahuutd  have  seen  the  approaching  cloud 
before  it  wa«  ready  to  burst. 
How  shali  we  explain  the  fretjnency  of  these  accidents  after  fracture,  ewpe- 
piAlly  of  the  forearm?  IVlalgaigne,  speaking  of  fractures  of  both  l>ones  of  the 
/cYrearm,  remarks  that  "  when  the  displacement  is  considerable,  or  more  e^Hpecially 
^MrbcD  the  outward  violence  has  been  excessive,  we  frequently  see  ftdlow  a  very 
tiit€ii»e  inflammatory  swelling,  and  there  in  no  fractnre  which  complicates  itself 
90  ciiaily  with  gangrene  under  the  pressure  of  apparatus."' 

Sars  N^daton :  **  If  we  make  choice  of  the  apparatus  of  J.  L.  Petit,  it  is  neees- 
tbat  it  shall  not  be  applied  too  tightly,  for^  as  Professor  Rrmx  has  long 
?  remarked,  fracture.*^  of  the  forearm  are  those  which  furnish  most  of  the 
iples  of  gangrene  in  conse<|uence  of  an  arrest  of  the  circuhilion.     This  iH 
ily  onderatood,  if  we  consider  on  the  tme  hand  the  superficial  position  of  the 
tw«  principal  arteries  of  the  forearm,  and  on  the  other  the  dispoailion  of  the 
«.ppan.'),  which  must  almo!!(t  infallibly  compress  the  arteries  to  a  great  extent/'^ 

I  do  not  think  that  this  accident  is  due  always  to  the  negligence  of 
I  sargeon.    It  may  he  due  many  times  to  the  carelessness  of  the  parents 
^of  the  patient  himself;  as  in  the  case  of  the  hoy  who  came  under  my 
owti  observation,  and  who  lost  his  arm  at  the  shonlder-joint,     Sometimes 
*W»  it  may  be  due  rather  to  the  severity  of  the  original  injury,  which» 
tie  experience  of  every  surgeon  will  prove,  is  occasionally  competent  to 
lie  jtroduetion  of  sucli  bad  results.     A  number  of  unfortunate  circum- 
stances may  have  concurred,  such  as  a  severe  injur\%  especially  where 
the  «ikin  ha-s  remained  unbroken  and  the  effused  bloo<l  has  had  Tio  oppor- 
tUDiiv  to  escape — the  broken  bone  may  have  rested  against  the  trunk  of 
umain  artery,  causing  an  arrest  of  its  circalation — the  constitution  may 
[impaired  by  previous  illness,  or  it  may  be  suffering  under  the  shock 
'  the  injury ;  yet  that  it  may  be  and  too  often  is  the  result  of  maltreat- 
Tnnit  on  the  part  of  the  surgeon^  is  undeniable.     It  is  proper^  however, 
vuhBcrirainate  between  the  responsibility  which  attaches  to  the  surgeon 
« the  true  exponent  of  the  state  of  his  art,  and  that  which  attaches  to 
the  art  itself  as  taught  by  the  masters.     The  old  surgeons  applied  first  a 
J^ilfr  to  the  hand  and  forearm,  and  over  this  their  various  splints, 

J.  L.  Petit  tJioaght  he  had  made  a  valuable  improvement  upon  this  simple 
pUn.  by  laying  over  the  roller  a  com presii  and  splint;  the  compress  being  in- 
lawlfd  to  prews  between  the  bones,  and  to  antagonize  the  action  of  the  roller  in 
4auriiig  the  fragments  toward  each  other.  D a vcrney  believed  that  thi.s  object 
vouldbebeet  accomplished  by  placing  the  pad  against  the  skin,  and  under  a 
dictthtf  compress;  while  DesauU  declared  all  of  these  modes  ineffieient.  and 
•ftii'ittliced  a  method  which  he  regarded  as  accomplishing  at  once  and  cora- 

pl«««ly  all  of  the  indications;  the  sole  peculiarity  of  which  method  consisted  in 

pWiai;  graduated  pads  against  the  **kin,  and  securing  them  in  place  by  a  roller. 

Ifeftr  adopted  the  same  method  without  any  modifications,  and  Mr.  Hind,  in 

^  MftljjHiinif*.  Fmo.  et  Didoe^tom.  i.  p»  ."iSO. 
'  X^UUm,  FatholugiA  ChimrgicAlet  p.  735, 
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his  illurttratioDs  of  fractares,  already  referred  to,  has  seen  fit  to  recommend  the 
same,  at  least  in  fracturea  of  the  radius. 

It  18  quite  obvious  that  between  these  variouB  methods  there  remains 
very  little  if  anything  to  choose,  the  differences  being  too  trifling  and 
unessential  to  claim  serious  consideration.  Each  alike  is  inadeqaate  to 
accoinplisb  any  amount  of  useful  pressure  between  the  fragments;  each 
alike  is  calculated  to  bind  the  bones  one  again8t  the  other,  and  each  alike 
exposes  to  the  <lfinger  of  ligation  and  of  gangrene  of  the  band  and  fore- 
arm. Says  M,  Dupiiytren  :  **  The  practice  of  rolling  the  arm  before  the 
splints  are  applied,  whether  internal  or  external  to  the  pads  and  com- 
presses, is  eminently  mischievous :  and  instead  of  fulfilling,  directly 
counteracts  the  indications  which  it  is  most  important  to  keep  in  view. 
As  to  the  width  of  the  splints,  surgeons  are  also  very  generally  agreed^ 
at  the  present  day,  that  they  ought  to  be  wider  than  the  arm,  so  as  to 
prevent  the  roller  or  the  tapes  from  resting  against  its  sides. 

I  do  not  intend  to  deny  peremptorily,  and  without  <jualification,  the 
value  of  the  graduated  comprei^ses,  which,  as  we  have  seen,  are  usually 
laid  along  the  interosseous  space  to  press  the  fragments  asunder*  It  is 
nece8sar)%  however,  to  caution  the  surgeon  against  their  injudicious  use. 
And  I  suspect  that  to  this  portion  of  the  dressing  quite  as  much  as  to 
any  other  cause,  are  due  those  frightful  accidents  of  which  I  have 
already  spoken.  The  arteries  are  not  only  exposed,  from  their  superficial 
position,  to  pressure  from  a  com  press »  but,  in  addition  to  this,  it  will  he 
noticed  that  the  two  jirineipal  arteries,  the  radial  and  the  ulnar,  arc  situ* 
ated  it])on  a  broad  and  flat  surface  r»f  bone,  along  whicb  this  pressnrif 
must  operate  most  advantageously. 

I  have  observed  another  fact  in  this  connection :  when  this  compreas 
is  extended  low  down  on  the  palmar  surface,  within  an  inch  or  two  of  the 
wrist-joint,  it  soon  becomes  excessively  painful,  and  sometimes  even 
wholly  insupportidde,  in  consequence  of  tlie  pressure  made  upon  tlir 
median  nerve;  and  I  find  mvself  alwavs  ohlii^ed  to  exercise  2 rcat  care 
in  the  adaptation  of  the  pads  at  this  point.  For  this  reason  alone,  I 
believe,  in  case  of  a  fracture  near  the  base  of  the  radius,  the  lower  fn^- 
ment,  if  it  were  thrown  tc^ward  the  ulna,  could  not  be  retainer!  in  its 
place  by  graduated  compresses. 

In  short,  finding  that  broad  sphnts,  properly  covered  and  pa<liie<l, 
answer  very  well  to  crowd  the  muscles  into  the  interosseous  space,  so  hf 
as  it  is  proper  to  do  so,  and  believing  tbat  tliis  mode  is  less  painfal  a»" 
less  dangerous,  I  never  resort  to  graduated  compresses,  nor  can  I  app^*^ 
ciate  their  necessity,  or,  indeed,  their  utility. 

Mayor,  of  Lausanne,  says:  '*  What  i*igriity  graduated  fompreHse^  pl>£^ 
hetweeri  the  h<jiiet*  of  the  tVirearm  thr  the  purpose  of  separating  theni  fmm  e**^ 
other?  Thei^e  hones  will  not  have  that  cooi^tant  tendency  to  approach  ^^^^ 
other  which  has  been  Hiipponed,  provided,  firrft,  that  they  have  been  well  reduce^^ 
second,  that  for  the  purpose  of  maintaining  tbem  in  position  we  do  not  m**' 
uae  of  a  preliminary  circular  bandage,  whose  action  is  an  absurdity;  and*  ^^ 
short,  provided  we  make  the  retentive  means  act  chiefly  upon  the  palmar  ^^ 
dorsal  surfaces  of  the  firearm /^* 

'  Bf»rnlagei>  eX  A p pare i Is  j\   Pfinsements,  ou   Nouveau  Hyt<ti*mp  I»r»hKiituio  t'h>Targu*^J^ 
pnr  M.  Mrittjiui=i>  Mtivor.  Chirurg*  en  Chef  de  rHopit«l  de  LnuganDo,  dwitxerlnml.    P^^ 
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^argeons  have  generally,  after  the  splints  have  been  iipplie<l,  placed 
tile  forearm  in  a  positian  of  semi-prouation,  or  midway  between  supina- 
Uon  and  pronation,  so  that  the  radius  should  be  uppermost;  it  being 

iimcd  that  in  this  position  the  two  bones  are  most  nearly  paralleh  and 
inclined  to  displacement* 

3ftr»  Mr.  South,  in  a  note  to  CheliuK:  "  In  fractured  of  both  bones  the  fore- 
ra  IS  beal  laid  supine;"  and  N+'laton  cleclnres  that  in  fractures  of  the  radiut* 
I  ulna  at  any  point  of  their  upper  thirdfi  it  will  be  neeeasary  to  supine  the 
a,  both  in  the  reduction  and  tluriug  the  Hubnequent  treatment;  but  that  in 
^Tsi'tar^  of  the  inferior  two-tkirdis  we  may  place  the  limb  in  a  Cfmdition  of  semi- 
latioii.     It  seems  very  probable,  that  both  of  these  gentlemen  have  received 
{■'Iggestions  from  Mr.  Lonsdale,  who,  aa  we  have  already  seen,  hars  treated 
ftteslion  very  much  at  length,  and  wlm  has  fin  all  v  dec  hired  bin  decided 
Srence  for  the  supine  position  in  the  treatment  of  all  fractures  of  the  fore* 
a,    The  advantages  which  he  clainiH  for  this  method  are,  more  perfect  coap* 
"  the  broken  ends,  leas  liability  of  the  fragments  to  encroach  upon  the 
OU8  space,  and  CfmHequently  less  danger  of  ankylosis  between  the  bone* 
I  of  non-union  of  the  fragruenth,  more  complete  restoration  of  the  power  of 
^flalioti,  and  less  tendency  to  lateral  distortion,  or  of  fidling  otf  to  the  ulnar 
r  ndial  sides. 

Mv  own  cnses,  treated  by  the  usual  method ♦  have  shown  that  while 
Bpiuatiun  h  fre^juently  impairal  and  sometimes  entirely  lost,  pronation* 
lltrely  afTt^cted  ;  and  that  lateral  displacements  are  nnieli  more  common 
di«^placementti  torward  or  backward  How  this  position,  semi-pro- 
ation,  may  tend  to  the  production  of  a  permanent  pronation^  I  have 
oily  explained  when  speaking  of  fractures  of  the  head  of  the  radius ; 
ml  the  influence  ot  the  same  position,  the  forearm  resting  upon  it^ 
*  ir  margin  in  the  sling,  in  the  production  of  a  lateral  ileviation,  is  also 
ly  understood*  If  the  arm  rests  upon  the  sling  so  that  its  weight 
more  tipon  the  point  of  fracture  than  upon  the  extremities  of  the 
^^Ofif*,  then  the  ulna,  or  both  ulna  and  radius,  will  incline  gradimlly  to 
'^Jie  mdtal  side^  and  the  hand  will  fall  off  to  the  ulnar  side;  or  if  the 
^hng  rests  under  the  wrist  or  band  cliieJly,  the  hand  will  ascend  to  tlie 
*"^ial  side,  and  the  broken  ends  of  the  two  bones  will  project  to  the 
^kar  side.  If  this  plan  be  adopttnl,  viz.,  laying  the  hand  and  forearm 
"^K^n  its  hack,  instead  of  upon  its  ulnar  margin,  the  elbow  should  remain 
«*.t  the  aide,  ihe  humerus  falling  perpendicuhirly  from  its  socket;  and  the 
^ScuBaim  should  rest  in  the  sling  directetl  forward  from  the  body. 

The  following  is  the  method  usually  eiujiloyed  by  the  author:  Two 
^Aifi^  but  finu,  wooden  splints  are  prepared,  of  uniform  breadth,  suffi- 
^sieitly  wide  that  when  the  roller  is 

a^fvphrd  it  shall  touch  only  lightly  the  Fi«.  182. 

*"^4i*l  and  ulnar  margins  of  the  fore- 
arm* The  palmar  splint  should  be 
L^  '    to  extend  from  the  bend 

.  the  arm  being  Hexed,  to  PidruMr  s]»10il 

xXkt    uicUtcarpo-phalangeal      articula- 

tioiis  the  fingers  being  tlexed.     The  dorsal  splint  shotild  be  a  little 

fifflfter,  or  of  a  length  to  extend  from  the  base  of  the  olecranon  process 

to  the  carpus.     Both  of  these  splints  must  be  covered  with  cloth,  and 

F^%  padded  with  cotton -bat  ti  ng ;  taking  care  to  leave  but  little  of 
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the  cotton  placed  where  it  might  press  upon  the  radial  and  ulnar  arterie=5 
and  median  nerve ;  that  is,  at  the  front  of  the  wrist.     The  splints,  beiag 
carefully  fitted,  are  applied  while  the  forearm  is  held  at  a  right  angle 
with  the  arm,  and  in  a  position  midway  between  pronation  and  supin ac- 
tion, one  to  the  palmar  and  the  other  to  the  dorsal  surface  of  the  fore?- 
arm,  and  secured  with  a  roller.     There  must  be  no  pressure  against  th* 
humerus  at  the  bend  of  the  elbow ;  and  the  fingers  must  be  flexed  easily 
over  the  lower  end  of  the  palmar  splint.     The  dorsal  splint  should  not 
extend  beyond  the  lower  end  of  the  radius  and  ulna.     It  is  understooci, 
of  course,  that  while  the  splints  are  being  secured  in  place,  extensioxi 
and  counter-extension  are  maintained  for  the  purpose  of  securing  coaf>— 
tation  of  the  broken  extremities  as  far  as  possible.     The  dressing  beimg 
completed,  the  forearm  is  suspended  in  a  sling. 

Finally,  whatever  may  be  the  mode  of  dressing,  let  me  repeat  tlm« 
injunction  to  examine  the  arm  frequently.  No  surgeon  can  do  justice  t<y 
himself,  or  to  his  patient,  who  does  not  look  at  the  arm  at  least  once  in 
twenty-four  hours  during  the  first  ten  or  fourteen  days,  and  in  some  cases 
the  patient  ought  to  be  seen  twice  daily.  When  the  fracture  is  compounds 
it  is  often  quite  impossible  to  retain  the  forearm  in  the  half-pronate<l 
position ;  since,  when  thus  placed,  and  only  slightly  supported,  as  i  t 
"must  necessarily  be,  it  inevitably  falls  over  upon  its  palmar  surface. 
There  can  be  no  doubt  that  in  such  a  case  we  ought,  from  the  first,  if  i^ 
is  found  practicable,  to  place  it  upon  its  back,  in  a  position  of  complete 
or  nearly  complete  supination.  For  this  purpose,  a  single  broad  splint;  9 
carefully  cushioned,  and  covered  with  oiled  cloth,  is  the  most  suitabte- 
Upon  this  the  forearm  is  to  be  laid,  and  secured  gently  with  a  few  tunms 
of  the  roller.  If  the  patient  is  able  to  do  so,  and  wishes  to  walk  about:-, 
the  board  may  be  suspended  to  the  neck. 

I  have  said  that  we  ought,  in  cases  of  com[x>und  fracture,  to  lay  tli€? 
forearm  upon  its  back,  if  practicable.  I  am  sure,  however,  that  tb^^ 
surgeon  will  find  very  many  patients  who  cannot  endure  this  position  -, 
and  he  may  be  compelled,  therefore,  to  lay  the  limb  upon  its  palmar  sur- 
face, or  to  leave  it  to  assume  any  other  position  in  which  it  may  be  tH^ 
most  at  ease. 

In  conclusion,  I  desire  again  to  call  attention  to  the  splint  employed  by  !>«■• 
Scott,  and  of  which  an  illustration  is  given  in  the  chapter  which  treats  of  Fra*^- 
tures  of  the  Eadius. 

Of  the  37  examples  of  delayed  and  non-union  recorded  by  Muhlenberg,  30 
were  subjected  to  treatment.  Of  4  treated  by  manual  friction,  1  was  cured  a«^<i 
3  failed.  One  treated  by  section  was  cured.  Of  17  treated  by  resection,  11 
were  cured  and  6  failed  ;  4  were  treated  by  drilling,  and  all  failed.  Of  4  'reat  ea 
by  mechanical  appliances  and  immobilization,  2  were  cured  and  2  failed.' 

*  Mnhlenl»erg,  Agnew's  Surg.,  op.  cit.,  vol.  i.  p.  805. 


J 


FRACTURES  OF  THE  METACARPAL  BONES.      329 


CHAPTER  XXV. 

FRACTURES  OF  THE  CARPAL  B0NE8. 

All  of  the  cases  of  fracture  of  the  carpal  bones  which  have  come 
under  my  observation  weref,  without  exception,  compound  and  compli- 
c&t«d,  and  have  resulted  in  the  complete  loss  of  the  hand,  or  in  some  less 
serious,  but  never  inconsiderable,  mutilation  or  maiming.  In  no  case 
has  a  treatment  been  adopted  which  might  be  regarded  as  having  refer- 
ence to  the  fracture,  or  the  purpose  of  which  was  to  insure  apposition 
and  union  of  the  fragments.  It  may  be  proper  to  assume,  in  a  matter 
so  easily  comprehended,  what  actual  and  recorded  experience  has  not 
proven,  namely,  that  simple  fractures  of  these  bones  will  demand  very 
little  surgical  interference,  and  that  they  will  unite  generally  without 
much  displacement,  and  without  any  considerable  maiming.  It  is, 
indeed,  quite  probable  that  some  degree  of  ankylosis  between  their  adja- 
cent surfaces  will  occur,  yet  even  in  the  normal  condition  they  enjoy  so 
little  motion  as  to  render  it  doubtful  whether  its  complete  loss  would  be 
sexy  sensibly  felt. 

In  cases  of  comminuted,  compound,  and  otherwise  complicated  frac- 

tares  of  the  carpal  bones,  which  accidents  are  sufficiently  common,  the 

sargeon  has  only,  I  conceive,  to  follow  carefully  those  general  or  special 

indications  which  may  happen  to  be  present,  the  precise  character  of 

which  it  would  be  difficult  to  anticipate,  and  for  the  treatment  of  which 

it  would  be  unsafe  to  attempt  in  a  written  treatise  to  provide. 


CHAPTER  XXVI. 

FRACTURES  OF  THE  METACARPAL  BONES. 

Development  of  Metacarpal  Bones. — These  bones  are  each  formed 

from  two  centres  of  ossification.     In  the  case  of  the  metacarpal  bones  of 

^^  four  fingers  there  is  one  centre  for  each  shaft,  and  one  for  each  distal 

^^tremj^ ;  but  in  the  case  of  the  metacarpal  bone  of  the  thumb  there  is 

<>ne  centre  for  the  shaft  and  one  for  the  proximal  extremity.     All  these 

^P'P'^yses  unite  with  the  shafts  at  about  the  twentieth  year. 

^•lUeg. — They  are  generally  broken  by  direct  blows ;  and  in  that  case 

®  ^^jury  is  often  of  such  a  character  as  to  demand  amputation,  and  does 

^^  •T^^X'efore  belong  to  that  class  of  accidents  of  which  it  is  the  purpose 

fjy^  volume  to  treat.    Not  an  inconsiderable  number,  however,  are  the 

^^  of  indirect  blows,  and  especially  of  blows  upon  the  knuckles  re- 
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ceived  in  pugilistic  encounters.  Thus,  in  a  record  of  sixteen  fractures, 
I  find  this  cause  assigned  in  seven ;  in  one  other  instance  it  was  occa- 
sioned by  falling  upon  the  clenched  fist,  and  in  one  by  striking  a  board; 
so  that  the  fracture  has  resulted  from  a  blow  upon  the  ends  of  the  bones 
in  nine  of  the  sixteen  examples. 

Point  of  Fracture ;  Direction  of  Displacement ;  Symptoms. — Once 
the  fracture  has  occurred  in  the  metacarpal  bone  of  the  thumb;  eight 
times  in  the  metacarpal  bone  of  the  index  finger;  once  in  the  second 
finger;  three  times  in  the  ring  finger,  and  three  times  in  the  metacarpal 
bone  of  the  little  finger.  Two  of  those  belonging  to  the  ring  finger,  and 
the  three  occurring  in  the  little  finger,  were  produced  by  blows  with  the 
clenched  fist,  and  in  each  instance  the  fracture  was  in  the  lower  or  distal 
third  of  the  bone.  Three  of  the  fractures  of  the  metacarpal  bone  of  the 
index  finger  were  produced  also  in  the  same  way ;  two  of  which  were 
near  the  middle  of  the  bone,  and  one  near  the  proximal  end.  Of  the 
whole  number,  seven  were  broken  through  the  lower  third,  five  through 
the  middle,  and  four  through  the  upper  third. 

In  every  instance  where  the  bone  is  known  to  have  been  broken  by  a 
blow  upon  the  knuckles,  the  distal  end  of  the  distal  fragment  was  thrown 
toward  the  palm,  and  this  fragment  was  salient  backward  at  the  point  of 
fracture. 

In  the  following  case  the  bone  was  probably  separated  at  the  epiphysis : 
T.  R.,  set.  8,  tell  down  a  flight  of  steps,  breaking  the  metacarpal  bone  of 
the  index  finger  of  the  right  hand  near  its  lower  extremity,  and  apparently  at 
the  junction  of  the  epiphysis  with  the  diaphysis.  The  lower  frafi^ment,  project- 
ing abruptly  into  the  palm  of  the  hand,  could  be  easily  replaced,  or  with  only 
moderate  effort,  yet  immediately  when  the  support  was  removed  it  would  beoone 
displaced.  There  was  no  crepitus.  It  was  dressed  very  carefully  with  a  aplint 
and  compress ;  but,  notwithstanding  our  continued  efforts  to  keep  the  fragments 
in  place,  the  epiphysis  united  considerably  depressed  toward  the  palm. 

In  one  instance,  also,  I  think  the  bone  was  rather  bent,  or  partially  fractured, 
than  broken  completely.  This  was  a  case  of  the  fracture  of  the  metacarpal  bone 
of  the  ring  finger,  produced  in  a  gymnasium  by  striking  with  the  clenched  firt 
against  a  board,  and  to  which  I  have  already  alluded.  I  did  not  see  the  yoang 
man  until  four  weeks  after  the  accident,  when  I  found  the  lower  end  of  theboM 
depressed  toward  the  palm,  and  the  angle  made  at  the  point  of  fracture  wi« 
rather  rounded  and  quite  smooth ;  it  was  also  tender  at  this  point,  but  the  bone 
was  firm  and  unyielding.  Four  years  after  I  was  permitted  to  examine  it  again, 
and  I  found  the  same  slight  deformity  still  continuing. 

A  partial  explanation  of  the  fact  that  the  distal  end  of  the  distal  frag- 
ment is  generally  displaced  toward  the  palm,  may  be  found  in  the  natural 
curve  of  these  bones,  which  is  such  that  when  the  fracture  has  been  pro- 
duced by  a  counter-stroke,  the  distal  end  would  almost  necessarily  he 
driven  in  this  direction ;  and  a  farther  explanation  has  been  suggested 
by  Mr.  B.  Cooper,  namely,  the  action  of  the  interossei. 

Prognosis. — Generally,  when  the  fracture  is  simple,  and  the  displace 
ment  is  not  considerable,  the  nature  of  the  accident  is  overlooked,  »"^ 
some  deformity  must  inevitably  ensue.  In  a  majority  of  the  cases  which 
have  come  under  my  observation  this  has  been  the  fact,  and  the  boneh^ 
remained  slightly  bent  at  the  seat  of  fracture,  but  without  affecting  i" 
any  degree  the  value  of  the  hand. 
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Tfaefonowiog  example  has  furnished  the  moBt  serioiia  result  of  any  ciise  of 
nnplf  fimctiire  of  ihest^  hont*}*  which  hits*  eonie  under  my  notice:  L.  M.,  ivi. 
25.  itruck  a  man  with  his«  elenthed  fist,  breaking  the  inetacarpai  booe  of 
lt)r  tnrfcx  finger  of  the  right  hand  near  its  middle.  Great  swelling  aod  sup- 
i»*^  f>wecl  the  injury.     Nearly  four  months  after  the  injury  was  received 

tJi'  i  Ji  ci>ni[)lete  ankylosi**  at  the  wrist-joint^  and  a  partial  ankylosis  in 

Xlat  litigrri.  The  hand  was  detteeted  foreih^y  to  tlie  radial  side.  At  the  point 
of  fracture  the  fragments  were  salient  backward  and  tjiiite  prominent,  but  firnilv 
«»  nited- 

Eren  when  the  existence  of  the  frtieture  is  recognized^  it  is  not  always 
~     f  to  retain  the  fragments  in  place. 

rHiM  E.,  of  Erie,  N.  Y.,  let.  18,  fell,  striking  upon  her  right  hand  with 
r6tigtrB  forcibly  bent  ifiti>  the  palm  of  the  hand.  On  the  Ibllowing  dnv  ahe 
iolted  me  at  my  office,  and  I  founcS  the  metacarjjal  bone  of  the  ring  finger 
I  at  about  three-quarters  of  an  inch  frotn  its  distal  end,  and  tbe  distal  ex- 
f  of  the  fragment  depressed  toward  the  palm.  A  feeble  erepitua,  with 
tincx  motion^  completed  the  diagnosis.  The  young  lady  was  very  anxious  to 
^^4ive  !i  perfect  hand,  and  I  was  determined  if  poaiiible  to  accomplish  it,  Find- 
*^ag  that  tbe  joint  end  of  the  disital  fragment  was  constantly  disfHj^ed  to  fall 
^^xvard  the  palm,  I  constructed  a  gutta-percha  splint  for  the  hand  and  fingers, 
^A^  liler  placing  a  pad  directly  underneath  this  fragment,  I  secured  it  firmly 
^*Hth  a  toller.  From  this  time  until  the  end  oj"  fiuir  weeks  she  remained  under 
^^yciiff,  visiting  me  a«  often  as  once  or  twice  a  week,  and  at  each  dre**iiig  I 
^<3UDd  the  distal  fragment  slightly  displaced  in  the  «iime  direction  aa  at  firstj  nor 
'^^o  r  riLlt  t'ver  to  make  it  resume  completely  iL^  position. 

'  however,  no  such  ditiiculty  is  experienced,  and  the  bone,  »up- 

^^K  iiple  means,  unites  quickly  and  without  deformity. 

An  engHieer  wajj  struck  by  a  piece  of  iron  in  such  a  way  aj^  to  break  his  right 
I  and  the  second  metacarpal  bone  of  the  same  hand.     The  fracture  of  the 
fmi  bone  was  comp<juna  and  about  threes piHrters  of  an  inch  from   itn 
extremity.     When  he  called  upon  me,  which  wa,s  immediately  after 
» injury  waa  received,  I  found  the  proximal  tTagnieut  f>rojecting  directly  back- 
"^Irmfd,  ita  ahaq>  point  rising  above  the  skin,  into  which  position  it  was  evidently 
■WD  by  tbe  action  of  the  extennor  carpi  radial  is  longinr  muscle.     By  pre^nre 
?  H  coald  be  replaced,  but  it  was  much  more  easily  reduced  when  the  hand 
librably  carried  backward  on  the  forearm.     I  therefore  secured  the  hand  in 
poaltJoa  with  appropriate  splints,  and  it  wa^  maintaioed  in  this  posture 
^^ttri'f''  tT*.-f  of  the  subsequent  ireatmeuL     Union  finally  took  place,  but  not 
^^rJ  backward  disfdacement.     Four  months  after  the  accident  occurred 

I   tX- .    .  I  he  band,  and  found  the  skin  healed  over  completely^  the  end  of  tbe 

K  having  become  rounded  and  smr^fith,  so  as  not  to  give  him  any  degree 
namiymtiee.     His  wrist  was  an  flexible  and  as  strong:  aa  before.     No  doubt  the 
'  clion  of  the  fragment  might  have  been  prevented  entirely  by  cutting  at  the 
ibt  of  ita  attachment  the  tendon  of  the  muscle,  but  this  would  have  sensibly 
^ir wakened  the  wrist-joint,  and  I  preferred  the  alternative  of  a  projection  of  the 

Treatment. — With  moderate  extension  made  upon  the  finder  cor  re- 

Dding  to  the  broken  bone,  while  the  fragments  are  forced  home  by 

I  prefigure,  the  bone  may  generally  be  brought  jit  once  into  line,  and 

^rctuay  now  procee*!  to  tidapt  a  gutta-pereba,  felt,  or  thick  pasteboard 

sfiliikt^  to  either  tbe  whole  surface  of  tlie  hack  or  palm  of  tbe  haml  and 

fiiH||H*i  while  they  are  held  in  a  position  of  easy  flexion.     It  is  not  very 

nwteml  to  wliich  of  these  surfaces  the  8]>lint  is  applied ;  or  rather,  I 

•y»y,  it  ouglit  to  be  applied  to  tbe  one  or  the  other  according  as  cir- 

^BBsluiced  seem  to  indicate.     It  .should  be  well  pailded^  and  especially 

r order  to  tbe  more  effect ual  support  of  tbe  fragments. 
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It  is  then  to  be  secured  in  place  with  several  turas  of  a  roller, 
either  of  the  metacarpal  bone?,  except  those  of  the  great  or  rini 
is  broken,  the  splint  must  be  wide  enough  to  secure  the  sides  of  tl 
against  the  pressure  of  the  roller.  Thus  dressed,  the  hand  may  1 
in  a  sling  beside  the  chest,  or  while  sitting  it  may  rest  upon  a 
The  apparel  must  be  examined  daily,  and  readjusted  as  often  as  i 
become  disarranged,  or  as  a  doubt  shall  arise  as  to  the  condition 
parts.  When  the  fracture  is  followed  by  much  inflammation,  or 
near,  and  especially  if  it  actually  involves  a  joint,  the  same  precf 
must  be  adopted  to  prevent  ankylosis  as  in  the  case  of  similar  frj 
in  other  bones. 


CHAPTER    XXVII. 

FRACTURES  OF  THE  FINGERS. 

Development  of  the  Phalanges  of  the  Hand. — The  phalanges 
hand  are  formed  from  two  centres  of  ossification,  namely,  one  f( 
shaft  and  one  for  each  proximal  end.  Ossification  commences 
shafts  at  about  the  sixth  week ;  in  the  epiphyses  of  the  first  phi 
between  the  third  and  fourth  years,  and  in  the  epiphyses  of  the  li 
phalanges  somewhat  later.  Complete  bony  union  takes  place  b 
the  epiphyses  and  the  shafts  at  from  the  eighteenth  to  the  tw 
year. 

Causes. — I  do  not  remember  to  have  seen  a  fracture  of  one 
phalanges  produced  by  a  counter-stroke;  I  am  aware,  howeve 
they  are  occasionally  produced  in  this  way,  as  by  falling  upon  tl 
of  the  fingers,  and  especially  by  the  stroke  of  a  ball  in  the  game  o 

The  fact,  however,  that  they  are  generally  the  consequence  of  a  dire 
and  that  the  finger  bones  are  small  and  only  protected  by  a  thin  covering 
and  tendons,  renders  them  peculiarly  liable  to  comminution  and  to  othei 
complications.  Thus,  in  a  record  of  thirty  fractures,  only  eighteen  we 
ciently  simple  to  warrant  an  attempt  to  save  them ;  and  only  five  are  r 
as  simple  fractures  without  complications. 

Point  of  Fracture  and  Direction  of  Displacement. — In  the  fo 
case  there  was  probably  an  epiphyseal  disjunction  : 

A  lad  four  years  old  had  a  simple  fracture  of  the  first  phalanx  of  t 
finger  of  the  left  hand,  the  fracture  being  at  the  proximal  end  of  the  b< 
at  the  junction  of  the  epiphysis  with  the  shaft. 

The  finger  was  so  much  swollen  at  first,  that  no  dressings  were  appli 
the  fifth  day,  at  which  time  a  gutta-percha  splint  was  moulded  to  it  caref' 
resulted  in  a  perfect  cure. 

I  have  not  seen  the  fragments  much  overlapped,  except  in 
stance.     Occasionally  there  has  been  no  perceptible  displacemei 
generally  there  will  be  found  a  slight  displacement  in  the  dire 
the  diameter  of  the  bone. 
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The  case  to  which  I  refer  a^  prei^enting  an  extraordinary  overlapping  was  that 

of  an  Iridh  laboring  woman »  aged  ubout  thirty*tive  years,  who,  having  fallen 

down  a  6ight  of  nteps,  broke  the  firnt  phalanx  of  the  thumb  below  itt*  mirldle. 

The  distal  fragment  was  displaced  backward,  overlfipping  the  proximal  fragment 

ilittk  more  than  one-qnarter  uf  an  inch.     We  macie  repeated  effort'*,  by  pnlling 

apon  the  thumb  with  a  sliding  noose,  and  with  all   the  (Strength  of  our  tour 

hiflds,  but  to  no  purpose.     The  fragment*  conld  not  be  red  need  for  one  moment; 

L-ind  we  left  the  patient  as  we  had  found  her,  only  somewhat  the  worse  fur  our 

iTioleni  und  repeated  extensionw  and  manipttlaUotvH.     The  finger  wrh  already 

[eorbiderably  swollen  when  we   began  cnir  efforts,  and  we  cannot^  therefore,  say 

[ibar  mi^ht  have  been  acciimpliahed  at  an  earlier  niornent,  but  l  must  confers 

I  that  nur  defeat  was  unexpected,  and  doe-*  not  seem  ti>  me  to  be  sHtisfactorily 

I  txpUined. 

Progmoiis. — ^At  least  ten  hav^e  left  no  appreciable  lameness  or  defonaity, 
I  ind  possibly  several  more.  Il  is,  therefore,  probably  true  that  these  con- 
I  ?e<iuencc9  may  be  avoided  with  proper  care  in  one-half  of  the  examples 
hivrliicb  we  attempt  to  save  the  fin^^er;  and  perhaps  it  will  oeciision 
juqtnse  that  a  perfect  result  may  not  be  claimed  in  a  larger  proportion  : 
but  when  we  consider  liow  fref|ueritly  the  aecident  is  compound,  and  that 
fven  when  it  is  not,  t!ie  Mow  havinf^  generally  been  received  directly 
upon  the  point  of  fracture,  how  promj>tly  swelling  ensues^  it  will  be  easily 
understood  that  it  will  be  often  found  difficult  to  determine  wliether  the 
^Kjne  is  exactly  in  line  or  not,  or  to  maintain  it  in  this  position  after 
aWute  coaptation  fias  been  once  secured.  I  have  8een  the  finger  in  two 
or  three  cases  deviate  iaterully,  or  become  pernuinently  detlected  to  one 
side  or  the  other;  and  once  I  have  fiumd  it  united,  btit  rotated  on  its 
own  axis.     This  latter  case  is  not  without  instruction. 

A  girl,  lEi.  C.  had  her  little  tinger  caught  by  a  door  violently  shut,  breaking 
•me of  the  phalanges,  and  nearly  severing  the  finger.  I  closed  the  woand,  and 
dnewed  the  finger  with  a  raoufded  pasteboard  spliat.  My  dressings  were  repeated 
<»IWa,  and  applied  carefully;  nor  did  I  detect  the  rotation  which  the  lower  frag- 
iwnt  had  niade  upon  its  own  axis  antil  th*s  union  was  consummated.  I  then 
^utiii  the  extremity  of  the  finger  turned  so  that  its  palmar  surface  presented 
'Itiponntly  toward  the  ring  finger. 

Treatment. — Boyer,  and  after  hitn  Bmnsby  Cooper,  Lave  tauglit  that 
*bo  the  extreme  phalanx  is  broken,  from  the  small  size  of  the  bone, 
»ndfrom  its  having  attached  to  it  the  nail  and  its  matrix,  it  is  better  in 
*lli^€8  to  amputate  at  once,  ns  the  process  of  reparation  is  in  such  case 
extremely  slow  and  uncertain.  Examples  must,  no  doubt,  sometimes 
'^•^ur,  in  which  the  fracture  is  so  simple  in  its  chamctcr  its  to  render 
pfompt  reunion  pretty  certain  ;  and  even  though  the  restoration  should 
pr'>V€  te«iiou3,  this  otight  scarcely  to  be  regarded  as  a  sufficient  jttstifica- 
^«  for  m  gerious  a  mutilation  as  these  surgeons  propose,  since  the  loss 
^  even  an  extreme  phalanx  is  not  only  a  deformity,  but  must  prove  in 
m«ij  occupations  a  troublesome  maiming. 

Pfof.  Limn,  of  the  Toronto  School  of  Medicine,  L\  \\\,  has  reported  to  me 
*  <^  eiactly  in  point:  *' A  man  fractured  the  distal  extremitv  of  the  ring 
Jt»ferof  the  right  hand.  The  fracture  was  transverse,  and  the  nail  wa**  severely 
Wflised,  the  accident  being  caused  by  a  direct  blow.  Crepitus  distinct.  A 
f**^  STilint  and  bandage  were  applied,  and  in  a  short  time  the  fragments  were 
?*^  finnly  by  bone.     The  nail  aubse^iuentiy  fell   oH',  and   a  new^  one  was 
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The  rule  ought  still  to  be  held  inviolate,  which  surgeons  have  so  often 
repeated  in  reference  to  injuries  inflicted  upon  the  hand  and  fingers, 
namely,  that  we  should  save  always  as  much  as  possible.     It  is  remark- 
able, too,  how  much  nature,  assisted  by  art,  can  do  toward  the  accom- 
plishment of  this  purpose.     If  the  bone  of  a  finger  is  not  only  severed 
completely,  but  also  all  of  its  soft  coverings,  save  only  a  narrow  band  of 
integument,  are  torn   asunder,  a   chance   remains  for  its   restoration. 
And  it  is  especially  interesting  to  observe  what  recuperative  powers  are 
possessed  by  the  articular  surfaces  of  these  smaller  joints,  so  that  althoogb 
they  may  be  broken  into,  or  sawn  through,  or  comminuted,  and  although 
small  fiigments  be  entirely  removed,  a  complete  restoration  of  their 
functions  is  sometimes  permitted.     I  have  seen  and  reported  some  such 
examples.     It  is  true,  however,  that  such  fortunate  results  are  rare,  ai^^ 
they  are  rather  to  be  hoped  for  than  anticipated. 

Fig.  183. 


Gutta-percha  splint  for  finger. 

Since,  in  the  case  of  these  delicate  bones,  the  slightest  deviation  ir'^^^ 
the  natural  form  or  position  determines  in  the  end  an  ugly  deformity  ^ 
becomes  exceedingly  necessary,  especially  with  females,  that  we  sho^^* 
open  the  dressings  and  examine  the  fingers  carefully  from  day  to  day,  ^ 
that,  as  the  swelling  subsides,  we  may  discover  and  correct  any  displa^<^^ 
ment  which  may  happen  to  exist.  As  a  splint,  I  have  found  notliing^  ^ 
convenient  as  gutta  percha,  moulded  accurately  to  either  the  dorsal  ^ 
palmar  aspect  of  the  finger ;  and  the  form  of  which  I  have  found 
generally  necessary  to  change  slightly  every  third  or  fourth  day,  xxxm^  ^ 
consolidation  is  nearly  or  quite  completed.  If  the  fracture  is  near  ^ 
extends  into  a  joint,  the  finger  ought  to  be  a  little  flexed,  so  as  to  plf*--^ 
it  in  the  most  useful  position  in  the  event  that  ankylosis  should  occa  ^ 
and  as  early  as  the  end  of  the  second  week  the  joint  surfaces  should  ^^ 
slightly  moved  upon  each  other,  in  order  to  the  prevention  of  fibrous  —**' 
bony  adhesions.  Nor  is  there  much  danger  of  preventing  the  union 
the  bone  by  moving  the  joints  at  this  early  day.  Union  occurs  betwc 
these  fragments  very  speedily,  and  I  have  never  met  with  a  case  of  noi 
union  of  the  phalanges,  nor  do  I  remember  to  have  seen  a  case  reporte 

It  is  the  lateral  inclination  of  the  distal  end  of  the  finger  which,  ac- 
cording to  my  experience,  it  will  be  found  most  difficult  to  obviate,  ac 
which  may,  perhaps,  in  some  cases  be  most  successfully  combated  hr'^ 
laying  the  two  adjoining  sound  fingers  against  the  broken  finger,  aiC^ 
then  applying  a  moulded  splint  to  the  palmar  surface  of  the  whole.     ^^ 
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tiiiT  iu.fie^  it  will  be  more  coavenient  to  H]jply  the  splint  only  to  tbe 
fn^kt'ii  fiijger,     Rotiition  of  the  lower  fragment  on  its  own  iixk  is  e,spe* 

jall\  i»j  he  guarded  against,  as  the  ileformity  which  it  ocA^asions  is  more 
aii-^ei'miv,  and  die  impairment  of  utility  more  decided,  than  that  occa- 
sioned by  a  lateral  deviation.  It  may  be  well  also  to  remind  the  surgeon 
of  the  convenience  of  extending  the  splint  beyond  the  end  of  the  last 
pblanx^  and  moulding  it  to  this  extremity,  in  order  that  the  finger  may 
be  protected  against  injuries,  and  that  when,  from  time  to  time,  the 
fpiilll  is  removed  it  may  be  reapplied  with  accuracy.  In  all  cases  the 
jplittt  should  be  lined  with  cotton  cloth,  soft  flannel,  or  sheet  lint,  and 
j«<!ur€tl  in  place  with  narrow  and  neatly  cut  cotton  rollers.  Bandages 
*»f  tiiifi  width  shoubl  never  be  torn,  but  carefully  cut  with  scissors. 


(J  li  A  P  T  E  K    XXVIII. 

FRACTURES  OF  THE  PELVIS,  AND  TRAUMATIC  SEPARATIONS 
OF  ITS  SYMPHYSES. 

Development  of  the  Os  Iimomitiatum  ( Fig.  184). — This  bone  is  formed 
from  eight  centres,  three  of  wliich  are  called  primary,  and  five  secondary. 


Fir..  1S4. 


C'*r^^ 


lJW* 


13 


I>evel(»pmetit  "f  tlie  OS  innoinmAtutn.    (Or*y.) 

Tliethrw  primary  centres  belong  respectively  to  the  ilium,  ischium,  and 
pil>«*,  and  by  their  extensifm  form  eventually  the  greater  portion  of  the 
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iniiomiiiatuiri*  Tliey  liave  a  common  point  of  union  in  the  acetalmluiL ; 
anil  tlie  iscliium  unit^a  with  the  puhes,  also,  by  the  junction  of  thdr 
rami.  These  conjunctions  occm*  ustjtiUy  between  the  fifteenth  and  imu- 
tieth  years  of  life.  The  secondary  centres  do  not  begin  to  ossifv  until 
the  Jige  of  puberty,  and  may,  therefore,  |iroperly  be  considered  a? 
epiphyses.  One  forms  the  crest  of  the  ilium  ;  one  its  anterior  inferior 
spinous  process;  one  forms  the  syniphysis  pubis;  one  the  tuberosity  of 
the  ischium  ;  while  tlie  fifth  constitutes  the  centre  of  the  bottom  of  the 
acetabulum.  The  epiphyses  become  joined  to  the  primary  bones,  or  the 
bodies  of  the  innominata,  at  about  the  twenty-fifth  year. 

[Fracture  of  the  pelvic  botiea  ia  usually  caused  by  a  crushing  injury,  as  by» 
wheel  paflsing  over  the  pelvis,  or  a  heavy  weight  falling  upon  it,  as  a  bunk  of 
earth.  Theae  fraelures  are  rarely  *iogle,  and  generally  there  are  several  |j«ts 
involved,  (Fig,  185.)  Frequently  these  injuries  not  onlycau.se  fracture*,  but  iiu- 
plicate  the  viscera  of  the  pelvis,  especially  the  bladder.  And  it  is  in  thin  Inii^^ 
complication  that  their  danger  largely  depends,     Bryant,  of  London,  had  uiid^*' 


Fig.  186, 


Fio-  186, 


) 


m 


Fracturu  uf  Ihe  pftlvic  bi>nea,     (Bryiiut,) 


Fnwjture  of  the  pelvis  of  a  ohOd  wi* 
sepuration  of  the  pelFis,  prolspoe  of  lf>^ 
rectum  and  uterus.    {Bryant.) 


his  care  »  child  suffering  from  fracture  of  the  pelvis,  the  whole  pelvic  orgm^ 
having  been  preased  out  of  the  outlet  by  the  crushing  force;  the  large  intentii^i 
for  about  a  foot,  uterus,  bladder,  etc, /were  all  in  view,  the  whole  jierinea  ^ 
having  been  ruptured.  And  yet  she  survived  the  injury,  though  fourteen  montr 
after  the  accident  there  was  a  prolapse  of  the  rectum  and  uterus.  However  cor 
plicaled  the  case  mny  he  there  is  often  a  chiinee  of  recovery.     iF\^.  ISH  il 

g  1.  Pubes. 

Separations    at    the   Symphysia   Pubis. — Lente   mentions   the 
of  a  youth,  ii?t.   eighteen  years,   who  was  crushed  between  a  couple 
cars,  in  consequence  of  which   he  died  two  days  after.     The  autop 
disclosed  a  separation  of  the  symphysiyi  pubis,  unaccompanied  with  an 
other  fracture.     The  right  side  was  displaced  bnekward  about  half  i 
inch,  so  that  the  finger's  could  be  passed  between  the  bone*H»     There  w« 
also  a  wound  in  the  top  of  the  bladder  large  enough  to  admit  the  thumL- 
Similar  accidents  have  been  several  times  met  with  by  surgeons.     Hi 


•   LcMile.  New  York  Jtmrn.  Med.«  2d  sen,  vol.  iv.p.  2M. 
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rt'ports  a  case  in  wliieli  the  pubes,  thus  separateJ,  was  actually  thrust 
into  the  bladder  ;  but  in  this  example  the  ilium  was  broken  also.  This 
patient  died.*  Sir  Astlej  Cooper  has  furnished  an  example  of  a  simple 
fracture  or  traumatic  separation  jit  the  symphysis,  from  which  the  patient 
flfter  a  long  time  almost  completely  recovered.  The  following  is  Sii* 
Astley's  account  of  the  case: 

**R.  \\\,  3dU  twenty-two  years,  suatainefl  a  severe  injury  in  conseqaence  of  a 
lirge  quantity  of  gravel  havinpf  fallen  upon  hia  back  while  in  the  act  of  atoop- 
•  ing".  It  knocked  him  down  ;  and  <m  rising,  which  he  did  with  considerable  dif- 
ficulty, he  attempted  t<j  walk;  this  produt-ed  violent  pain  in  the  region  td  the 
iiiiidcler,  extending  upward  in  the  courtie  of  the  ureters  to  the  kidneys.  Upon 
iDiiuirv.  he  stated  that  the  urine  he  had  voided  since  the  accident  was  bloody  and 
p»i»e<f  with  difficulty.  A  fissure  wini  i'ound  at  the  syraphysie  pubis,  producing 
isep&ration  of  iibout  two  fingers'  breadth,  i^u  pressure  being  m^ide  upon  any 
part  of  the  ilium,  lie  eomplamed  of  increased  pain  in  the  region  of  the  pubes, 
tod  of  numbness  down  the  left  thigh,  A  catheter  was  immedJately  passed,  and 
the  urine  which  was  drawn  off  was  clear  and  healthy.  Fie  reaiained  in  the  hos- 
pital for  three  months  without  any  check  to  the  progress  of  his  cure  ;  the  length 
of  time  it  required  be i tig  accounted  for  by  the  difficulty  of  reparation  in  the 
iniphiarthrodial  articulation  ;  and  wtien  !»e  left  there  waa  some  slight  separation 
oftlie  pubes  remaining  ;  nor  were  the  two  lower  extremitieB^or  the  anterior  and 
njperior  spinouj*  processes  of  the  ilia,  perfectly  symmetrical,  although  he  could 
talk  very  well."^ 

Mjtlgaigne  has  collected  four  cases  of  simple  separation  at  the  sym- 
pliysie  pubis  occasione<l  by  external  violence,  and  in  three  of  the  four 
easels  it  was  occasioned  by  pressing  out  the  thighs  with  great  force;  the 
fwpi^ration  being  directly  due,  therefore,  to  muscular  action^  Two  of 
se  patients  fluccum bed  to  the  accidents.  The  same  author  has  brought 
together,  also,  seventeen  cases^  of  separations  of  this  aymphysis  occurring 
JO  childbirth,  of  which  only  seven  survived. 

.  [Oi^y/  of  BofitoH)  saw  a  CAse  of  separation  of  the  symphysis  caused  by  injury 
iTOn  tJie  pommel  of  the  saddle*  owing  to  a  fall  while  riding  on  horseback.  An 
'^seess  formed,  and  on  being  opened  the  separation  at  the  nymphysis  and  mo- 
^^  of  the  hones  conld  be  detected  with  the  finger.     He  recovered.] 

True  Fractures  of  the  Pubes. — It  is  much  more  common,  however,  to 
Qd  tile  pubic  bone  broken  through  its  horizontal  or  ascending  ramus. 

Oa^rlc.  of  the  Maasachusetta  General  Hovspital,  haa  described  a  case  of  simub 

Vueoud  fracture  of  the  pube«  and  iBchium  in  three  places.     The  man,  aet.  tweuty- 

""  ^~  htid  been  caught  between  two  heavy  tiinhers.     No  erefjitus  couM  be 

li  but  he  wa«  unable  to  lie  upon  the  right  side,  and  the  right  limb  was 

paralyzed.     It  was  evident  that  the  bladder  or  urethra  had  been  ruptured, 

'  **^   the  third  day  Dr.  Clark  oijcned  the  bladder  through  the  perineum^  evacu- 

4?!.  ^  largeamount  of  blood  and  urine,  and  atlbrding  to  the  patient  very  sensible 

Hedied,  having  survived  the  accident  twenty-five  aaya.     The  autopsy 

i**^«d  several  fractures,  all  of  which  belonged  to  the  right  os  innominatunu 

»t.  ^  fracture  of  the  pub«^  near  the  Mymphysit*;  second,  a  fracture  near  the 

IJfmctioti  of  the  pubes  and  ilium  ;    third'  a  fracture  through  the  ramus  of  the 

|«chiun3  anterior  to  the  tuberosity.*    Sir  Astley  mentionj?  a  case  of  fracture  of  the 

^ttitt%  of  the  pube**/'  unaccompanied  with  injury  to  the  bliidder  or  urethm, 

*  HaU,  Aiiter.  Journ.  Med.  8ci..  vol.  ixxiv.  p.  248. 

^  !^ir  A*tlev  C«xt|»er,  Fmc.  find  Diploe.f  Ainer.  ed.,  p.  144. 

^  MtJiLatid  S^iirg.  RejKirte  of  the  City  Hospital  of  the  City  of  Boston,  IH89. 

•  ♦'bfk,  BtiHoij  Med.  nud  Surg.  Journ.,  vol.  liii.  p.  1^5. 
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Clark's  case  of  fracture  of  the  pelvis. 


which  resulted  in  a  complete  recovery,  and  in  another  case  the  patient  recovered 
in  eight  weeks,  and   was  able  to  walk  nearly  as  well  as  before ;  he  died  of 

disease  of  the  chest.    The  os  pubis  was 
Fio.  187.  found,   at    the    autopsy,   to  have  i^een 

broken  in  three  places ;  there  was  ».\iff 
a  fracture  extending  in  two  directioas 
through  the  acetabulum,  with  an  exten- 
sive comminuted  fracture  of  the  ilium, 
accompanied  with  great  displacement. 
Marat,  after  a  fracture,  removed  nearly 
the  whole  of  the  body  of  the  pubes  by 
incision,  in  a  girl  of  eighteen  yeani,  and 
who  not  only  recovered  completely,  but, 
having  subsequently  married,  she  gave 
birth  to  two  children  in  easy  and  natural 
labors.*  ' 

[Browne  had  a  case  of  fracture  of  the 
rami  of  both  pubic  bones,  as  proved  by 
the  autopsy.  Tbey  were  caused  bv  the 
fall  of  a  heavy  weight.  On  one  side  the 
epigastric  artery  had  been  torn  off.*] 

Cappelletti  relates  that  a  man,  »t.  44. 
jumped  from  a  carriage,  the  horses  having 
run  away,  and  alighted  with  his  feet  to 
the  ground,  but  with  one  limb  in  the 
greatest  possible  degree  of  abduction- 
Six  months  after  there  remained  a  slight  swelling  near  the  ramus  of  the  ischium 
and  pubes,  under  which  a  careful  examination  detected  a  fragment  of  bone  two 
and  half  inches  long  and  of  the  "size  of  the  finger."  The  patient  was  able  w> 
walk,  but  not  witho^it  pain  and  limping.  On  examining  anteriorly,  Cappelletti 
found  this  part  of  the  pelvis  defective,  and  the  loose  portion  of  the  bane  had 
all  of  the  anaU)mical  characters  of  the  defective  part.' 

Whitaker,  of  Lewistown,  N.  Y.,  saw  the  body  of  the  left  os  pubis  broken  in  9- 
female  while  in  the  seventh  month  of  pregnancy.  She  had  fallen  down  a  flight 
of  stairs,  striking  astride  the  edge  of  an  open,  upright  barrel.  The  fracture  wi-'' 
obli(jue,  and  with  but  little  displacement;  yet  she  complained  of  excruciating 
pain  in  the  left  pubic  region  on  the  least  motion.  Tlie  accident  was  followe^i  l^y 
no  positive  attempt  at  miscarriage.* 

[Fay,  of  Denver,  had  a  case  caused  by  a  falling  bank,  in  which  the  fraciur**. 
was  compound.  The  horizontal  ramus  was  broken,  but  without  any  injury  '»^ 
the  bladder.^ 

Allis,^  of  Philadelphia,  discussing  fractures  and  disjunctures  of  the  \>eW^^' 
regards  the  pelvis  as  a  single  structure,  like  the  adult  skull,  and  so  compadb' 
joined  at  the  sym|)hysis  that  separation  without  violence  to  bony  connections  ^* 
practically  impossible.     From  a  clinical  standpoint  he  considers  the  pelvis  »=*  * 
single  bone.     The  main  sources  of  danger  in  injuries  of  the  pelvis  are  to  th* 
genito-urinary  apparatus,  and  the  bloodvessels.     These  injuries,  he  believes,  h*"*^ 
due  to  the  spreading  apart  of  the  bones,  "the  effect  of  a  sudden  ex|)ansion   * 
the  pelvic  girdle,"  rather  than  to  the  fractures.     The  soft  tissues,  as  the  urett'  ^ 
and  large  veins  and  arteries,  are  torn  or  lacerated,  and  not  cut.] 

Prognosis. — The  danger  in  these  accidents  consists  not  so  much  in  t:  ^^ 
fracture,  as  in  the  injury  done  to  the  bladder  and  other  pelvic  visce  '^^ 
If  the  bladder  is  opened  into  the  peritoneal  cavity,  death  is  almost  inew^  ^^ 

*  Marat,  from  Mal^jaigno,  op.  cit.,  p.  fJtrt. 
•-'  London  Lancet.  ISHU,  vol    i. 

^  Cappelletti,  Kanking's  Abstract.  Xo.  viii.  j».  s3 :  from  C»iornalo  j>er  -ervire  nl  Progp^^'*^* 
<lella  ratologie  dclla  Terapeutica.  1S47. 

♦  Whitaker,  Anier.  Journ.  Med.  S<ri.,  .Inly.  ISj7,  p.  28^'.. 
^  Denver  Med.  Tinie.^.  .Ian.  1SH.5. 

•  Trans.  Anier.  Surg.  A.ssoc.,  vol.  viii.  IS'.Ml. 
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fible;  an  J  even  when  the  Madder  or  uretbra  hus  suffered  luceration  lower 
Nown  or  at  any  point  above  the  deep  perineiil  fascia,  extensive  urinary 
jfiltrations,  followed  by  abacei*ses  and  gangrene,  generally  expose  these 
itients  to  the  most  imminent  hazards. 

Treatment. — The  practice  pursued  at  Gay's  HoapilaL  in  the  case  of 

pparation  at  the  sym|jhy8is  pubis,  commends  itself  both  by  its  simpheity 

id  by  its  success.     Antiphlogistic  remedies  steadily  pursued,  rest  in  the 

recumbent  posture,  the  use  of  the  catheter  when  necessary,  and  in  certain 

ai=ies  the  girding  of  tite  pelvis  with  a  firm  belt  or  band,  are  measures 

jrhich  seem  to  meet  all  of  the  importaut  indications.     If  the  fracture  is 

icotnpanied  with  displacement,  it  will  be  proper  to  attempt  to  restore 

be  fragments;  but,  exeei>t  in  the  case  of  separation  at  the  symphysis, 

irery  little  aid  can  be  expfctcd  from  a  band  or  any  simitar  means  in 

taining  them  in  place.     It  will  he  sufficient,  generally,  in  such  exumples 

llo  place  the  patient  quietly  upon  his  hack,  with  bis  thighs  flexed  upon 

jki^  body,  and  to  treat  the  accident  m  all  other  respects  as  a  case  of  in- 

B&ruination.     If  the  urine  has  become  extravasated  underneath  the  pelvic 

'ia,  no  time  ought  to  be  lost  in  opening  freely  tlirough  the  ]*erineum, 

f«Md  in  extenthng  the  incision,  if  necessary,  into  the  urethra  and  bladder. 


§  2.  Ischium. 

Wlien  speaking  of  fractures  of  the  pubes,  I  hav^e  already  mentioned 
tune  examples  of  fractures  of  the  ischium  also;   indeed,  it  is  sehlom  that 


lone    1)1"  the  bones  of  the  innominatum 

^ettire  of  one  or  both  of  the  others, 
r^'veml  other  examples,  produced  gener- 

Jilly    by  a  fall   upon  the  tuberosities; 

^^U  perhaps,  the  most  remarkable  in- 
ntatjce  is  that  mentioned  by  Marat  us 
Ibaring  occurred  in  a  female  during 
Ikbor. " 


broken  without  a  coincident 
The  records  of  surgery  furnish 


Fi*..  i.^s. 
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Frftcture  of  the  i>ubie  aiuI  ischiatic 
tjontss. 


Tbe  following  suaimary  of  a  case  of  frae- 

J**  of  the  iachmm,  reported  by  Sir  A«tley 

L4>r»per,  will  nerve  to  illustrate  one  of  the 

^'*t  fofttinate  termiriiitifins  of  these  acci- 

wlien  accompunied  witli  a  rupture  of 

JJt^lbra :  A  young'  oian  who  wmh  driving 

was    thrown    down^   and   a    wheel 

^  over  him.     On  the  following  morning  he  was  found  to  have  a  fracture 

th^  left  le^  and  a  contunion  of  the  inner  side  at'  the  left  thigh.     There  wtkA 

*"<*[arreat  swelling  and  ecehymosi^  of  the  ncrotum,  with  a  alight  appearance  of 

injury  over  the  pubes  and   left  hyiiochondrinm.     S"o  fracture  of  the  pelvia  WM 

•^^^*t  time  discovered.     The  patient  wa^*  suffering  e;reat  pain,  and  was  cold  and 

[*^jJ*U%iecL    Bloody   urine  escaped  from  the  bladder.     On  the  eigtb  day  an 

r*wce«a  iijid  pointed  on  the  left  side  of  the  perineum,  which,  being  opened,  dls- 

Unar^ecj  a  large  c|uantity  of  pns  having  the  odor  lif  urine;  extensive  sloughing 

I  "^'oirrefl,  and  the  patient  sank  very  low.     On  introducing  the  tinker  into  the 

^J^<Jutj<|^  the  ascending  ramus  of  the  ischium  eould  be  distinctly   felt,  and  the 

[r**^^re  traced  in  an  obli(]ue  course,  the  upper  fragment  being  slightly  dit^placed 

■^"""'•.rrl^     When  the  catheter  wjt*»  intrmluL-ed  into  the  urethra  it  was  found  to 

'^'^^  tliiii  wound,  and  could  be  felt  rei*ting  againM  the  naked  bone.     From  this 

*^'*^  Until  the  twenty -sixth  day,  the  urine  continued  to  escape  freely  through 
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the  wound.     In  abirnt  yix  weeks  more  the  iisstiiloms  opening  had  entirely  closed, 
antl  after  neveral  inonlht*  his  recovery  was  eompieteJ 

[Bennett,  of  Dublin,  reftorts  a  diaaec^ing-room  case  in  which  the  ischium  wi» 
found  detached  from  the  left  iunoininate  by  fracture,  which  had  traverHedthe 
junction  of  the  bone  with  the  ilinm  and  pnbb.  The  detached  bone  had  been 
displaced  backward  and  iipward — a  displacement  which  appears  to  have  lM?en 
limited  by  the  ramus  inchii  catching  against  the  pubic  margin  of  the  acetabulum; 
in  this  position  the  ramUH  was  united  both  to  the  pubis,  where  it  forms  thf 
superior  limit  of  the  notch  of  the  acetabulum,  and  to  the  descending  ramus  of 
the  pubcis ;  the  ramus  iachii  filla  up  the  lower  angle  of  the  obturator  foramen. 
Poateriorly  the  ischium  Is  thrown  across  the  great  sciatic  notch,  which  ia  reducwJ 
to  a  narrow  slit  jwiit  capable  of  trauHuutting  the  great  sciatic  nerve  oaly;  the 
di?«placed  bone  is  united  to  the  side  of  the  t?acram,  and  to  the  posterior  inferior 
spine  of  the  ilium.  In  this  displacement  the  head  of  the  femur  participiited,  ftod 
it  r^ted  much  in  the  position  commonly  aaaigned  to  it  in  disloeatiou  into  the 
sciatic  notclL] 

Symptomi. — The  signs  of  this  accident  are  generally  even  more  obscare 
than  those  of  fractures  of  the  pubes,  but  in  a  case  of  doubt  the  bones 
ought  not  only  to  be  carefnllj  examined  from  without,  but  the  finger 
shoyid  be  introduced  freclv  into  the  rectum  and  the  anterior  surface  ex- 
plored ;  or  thetiiher  ischii  may  be  gra.sped  betweeti  the  thumb  and  finger 
and  moved  laterally  in  order  to  deteniMiie  the  existence  of  motion  or 
crepitys.  If  the  patient  is  a  female,  this  explonition  can  be  best  made 
thtougli  the  vagina.  By  flexing  and  extending  the  thigh,  also,  crepitni 
may  sometimes  be  discovered.  The  examination  will  genemlly  be  raitde 
while  the  patient  lies  upon  his  back  ;  hut  if  turning  is  not  found  K»o 
painftjL  it  will  he  well  to  lay  him  upon  his  face,  that  the  tuberosities  rf 
the  ischium  may  be  more  plainly  brought  into  view. 

Prognosis. — A  considerable  proportion  of  the  fractures  of  both  the 
pubes  and  the  ischium  are  accompanied  with  lesions  of  the  bladder  or  uf 
tlie  urethra,  either  of  which  circumstances  will  render  the  prognosis  very 
unfavoralile ;  hut  in  simple  fractures  recoveries  may  generally  be  ex- 
pected, yet  only  after  a  tedious  confinement. 

TreatmeEt, —  It  is  not  usual,  except  in  cases  which  must  almost  neceft- 
eerily  prove  fatal,  to  tlnd  much  displacement  of  tbe  fragments;  nor  is  »^ 
probable  that  by  any  manreuvres  the  slight  displacements  which  are  fouiitt 
to  exist  can  be  entirely  overcome.  Instances  may  occur,  however*  ^^ 
which  careftd  pressure  from  without,  or  the  introduction  of  a  finger  t^^ 
the  rectum  or  vagina,  may  aid  in  the  restoration.  The  posture  |J*^ 
ttuited  to  these  cases  will  be  indicated  usually  by  the  sensations  of  *  , 
patient  himself.  Ordinarily  he  will  prefer  to  lie  upon  his  back  with  ^^^^ 
thighs  flexed  and  supported  by  pillows ;  and  his  hips  slightly  elev»- 
by  a  firm  cushion  laid  under  the  upper  part  of  the  sacrum.  His  ki^ 
ought  also  to  he  gently  hound  together;  but  if  the  patient  finds 
position  painful  or  excessively  irksome,  as  sometimes  be  will,  he  may 
permitted  to  occupy  any  position  which  he  finds  most  comfortable. 

§  3.  Ilium. 


•Fractures  of  the  ilium  are  much  more  c<.mimon  than  fractures  of  eitli 
the  ischium  or  pubes,  and  they  assume  a  great  variety  of  forms,  dirr'* 
tions,  and  degrees  of  complication. 

i  Sir  A*  Cooper,  by  Bmnaby  Cooper,  Ainer.  ed.,  p.  140, 


In  the  two  following  examplen  the  anterinr  ayperior  spinous  process  alone  was 

bftiken  oiT:     J.  K..  set,  86,  was  iidraitted  to  the  nri^pital,  havinpj  just  fallen  and 

pken  the  anterior  superior  ?^piiiQUd  process  of  the  ilium.     The  fragment  was 

Bpliiced  downward  about  one  *]uarter  of  an  inch.     Motion  and  crepitus  di«- 

Dct.    A  slight  eechyraosis  existed  over  the  point  of  fracture,  and  other  signs 

i  o^ntusion  about  the  hip  were  present     He  was  intoxicated  at  the  time  of 

£ ucident,  and  could  not  tell  how  <»r  where  he  fell.     He  was  laid  upon  his 

*  in  bed,  with  his  thighs  Hexed  upon   his  body;  and  in  this  position  we 

ited  to  reduce  the  fragment  and  retain  it  in  place  with  a  bandage;  but 

]this  impossible*  we  left  him  with  only  instructions  to  remain  iiuietly  in 

In  about  two  weeks  the  tVit^ment  was  firmly  fixed  in  its  new  position,  and 

i  allowed  to  get  up  and  walk  about,  which  iie  was  able  to  do  without  iii- 

onvenience,     M.  was  caught  under  a  hank  of  earth.     He  was  unable  to  sta.nd 

bjwifl  bis  feet.     There  was  a  lacerated  wound  ami  an  extensive  bruise  on  his  left 

|tp;  but  the  thigh  was  not  shortened  nor  everted,  and  he  could  f^ex  it  slightly 

ipoo  his  body.     Noticing  a  swelling  and  discoloration  in   the  region  of  the 

iDterior  superior  spinous  proces.i  of  the  iliom^  I  pressed  npon  it  and  felt  it 

***<le  with  a  distinct  crepitus  ;  the  fragment^  however^  immediately  re^^umed 

place  when   the   pressure  wa^*  removed.      I   was  able,   also,   by  a  careful 

nifiulation,  to  trace  the  line  of  fracture,  and  to  determine  that  it  included  a 

Iciru2in  portion  of  the  anterior  extremity  and  wing  of  the  pelvis.     We  directed 

'V patient  to  remain  quietly  u)ion  his  bed,  with  his  legs  drawn  up.     He  soon 

!ov«eil,  but  I  am  unable  to  say  what  is  the  preaent  po>5itii>n  of  the  frugal  en  t. 

[ii  the  case  of  M.,  set.  60,  admitted  to  Hellevue,  the  fragment  was  disfdaced 

<»wuward  one  inch,  and  could  not,  by  flexion  of  the  limb,  be  replaced.     It  wan 

itUDited  at  the  end  of  three  weeks.     The  ability  to  move  bis  limb  was  nniui- 

liwa. 

frequently,  however,  the  fracture  involves  a  larger  ]>ortion  of  the  crest, 
•  J.,  *l.  40,  was  caught  by  the  bttmpers  between  two  cars,  Ivreaking  ob- 
(qnelythe  anterior  superior  portion  of  the  ilium,  l  saw  him  within  an  hour. 
w4  ffjtiud  him  gre^itly  prostrated ;  the  fragment  of  the  pelvis  broken  off  was 
quite  movable,  and  crepitus  was  easily  detected.  His  abdomen  was  very  tender 
*fl<l  slightly  tympanitic.  He  was  laid  upon  liis  back  with  his  legs  drawn  np. 
and  hot  fomentations  were  directed  to  be  applied  to  his  belly.  The  broken  ala 
did  Dot  seem  disposed  to  become  displaced.  With  no  other  treatment,  his  re- 
twery  wgs  rapid;  and  the  bones  seemed  to  have  united  without  displacement. 
^^  H.,  wl,  41,  fell  from  a  height  of  fourteen  feet,  breaking  oH'  the  anteri«tr 
iiperior  portion  of  the  right  ala  of  the  pelvis.  The  fragment,  which  was  fpiite 
lirgf.  Was  movable,  and  occasionally  a  crepitus  could  he  detected.  It  was  dis* 
ptced  downward  and  forward  about  three-fmarters  of  an  inch.  He  was  laid 
Pl^in  hi*  hnck,  with  his  thighs  and  limbs  moderately  flexed.  At  the  end  of  tw^o 
T'P^iliAlie  was  able  to  walk  without  much  dillicnlty,  and  he  immediately  left  the 
Boipitjil,  ^\t  this  time  the  fragment  was  displaced  in  the  same  manner  and 
l^tntlioft  as  at  first,  but  I  cannot  say  whether  it  had  united  or  not. 

hi  one  case  the  fracture  was  caused  by  the  nru^^cnlar  action.  W.  A.,  ict. 
l»|.»ft<»r  riding  in  a  railroad  car  alxiut  half  an  hour,  arose  to  leave  his  seat, 
f*'*'''^ he  felt  "something  wrong*'  in  his  right  groin,  and  (ound  himself  unable 
1^  Wftllr  lyjthout  great  pain.  He  was  admitted  to  Bellevue  Hospital  on  the  same 
M*y.  and  I  found  a  fracture  involving  atmut  three  inches  of  the  ilium,  including 
toe  jnuerior  superior  spinous  process.  It  was  inclined  to  fall  outward,  but  was 
"*'l^ replaced  with  a  distinct  crepitus. 

j  J*ve  once  seen  a  fracture  of  the  posterior  superior  spinous  process, 
'*' '  do  not  know  of  anv  other  example. 


Mlm 


ft.,  let.  UK  was  thrown    from    her   horse  backward,  striking  with   her 
^P*>ii  the  ground,    ^^^^he  did  not  come  under  my  care  until  two  weeks  after 
^<*J«lent       I   found  a  small  tragment  broken  from  the  posterior  superior 
^       process  of  the  ilium,  and  displaced  backward  in  the  direction  of  the 
rjf  *i     ^'^  half  an  inch.     It  Wiis  movable,  and  by  pressure  it  could  he  partially 
f»n!L  ^  pl^C€,  but  it  would  immediately  return  tf>  its  abnormal  position  when 
"^"Ure  was  removed.    The  injured  hip  was  painful,  and  occasionally  numb. 
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She  had  previously  suffered  from  irritation.  I  laid  a  compress  behind  the  frag- 
ment, ana  secured  it  in  place  with  a  roller,  enjoining  perfect  rest.  She  recovered 
from  her  lameness  in  a  few  weeks,  but  I  believe  the  fragment  remains  displaced. 

Prognosis. — Extensive  comminuted  fractures  of  the  ilium  are  gener- 
ally accompanied  with  so  much  injury  of  the  pelvic  viscera  as  to  prove 
rapidly  fatal ;  but  the  following  examples  will  show  that  this  rule  admits 
of  exceptions : 

B.  D.,  set.  32,  was  crashed  under  a  very  heavy  stone  which  fell  upon  his 
back.    I  found  the  left  ala  of  the  pelvis  broken  into  several  fragments  be- 
tween the  different  portions  of  which  motion  and  crepitus  were  distinct.   The 
fractures  were  near  the  superior  part  of  the  bone,  commencing  about  two  inched 
back  of  the  anterior  superior  spinous  process,  and  extending  backward  irregu- 
larly.   There  was  a  narrow  wound  communicating  with  the  fracture,  from  which 
I  removed  a  loose  fragment  of  bone.    The  right  leg  was  also  broken.    Four 
months  after,  he  was  still  confined  to  his  bed,  and  a  fistulous  opening  continued 
opposite  the  point  of  fracture ;  there  existed  also  a  large  and  irregular  mass  of* 
ossific  matter  or  callus  around  the  fragments.    He  soon  after  left  the  hospital. 
Dr.  Sargent,  of  the  Massachusetts  General   Hospital,  has  reported  a  case  io 
which  a  man  received  a  compound  fracture  of  the  left  ilium,  and  several  small 
fragments  were  removed.    He  was  discharged  at  the  end  of  three  months,  witl^ 
a  fistulous  opening  still  remaining,  but  in  other  respects  he  was  quite  well.^  Dr. 
Cheever,  of  the  same  hospital,  reports  a  case  of  fracture  of  the  ilium,  with  frac- 
ture of  the  ascending  ramus  of  the  pubes,  resulting  in  complete  recovery;  bn^ 
the  leg  became  shortened  and  the  toes  inverted.    Dr.  Cheever  believes  that  th^ 
lines  of  fracture  met  in  the  acetabulum.^ 
The  following  cases  illustrate  the  more  fatal  injuries  of  this  character: 
J.  O'K.  was  crushed  under  a  heavy  stone,  breaking  and  comminuting  the  al^e- 
of  the  pelvis  on  both  sides,  and  wounding  also  the  ifiac  vein.    He  was  taken  to 
the  hospital,  and  died  in  a  few  hours,  partly  from  shock  from  hemorrhage- 
Lucas'  has  also  recorded  two  cases  of  lesion  of  this  vein  due  to  the  same  cause- 
Lente,  of  the  New  York  Hospital,  has  reported  a  case  of  dislocation  of  th^" 
hip,  which  was  accompanied  with  a  fracture  also  of  the  ala  of  the  pelvis  upor» 
the  same  side.    The  dislocation  was  reduced  on  the  third  day,  and  the  patient 
soon  after  died.    The  autopsy  disclosed  what  had  not  been  suspected  during  life'  - 
namely,  that  the  left  ilium  was  broken  horizontally  about  through  its  middle-  • 
and  vertically  through  the  crest;  and  also  that  there  was  a  fracture  extendinii?' 
through  the  sacro-iliac  synchondrosis,  accompanied  with  considerable  commina  — 
tion  of  the  articular  surfaces.    It  was  found  that  a  portion  of  the  small  inte!»tin«^ 
was  ruptured,  and  probably  by  one  of  the  sharp  fragments  of  the  broken  pelvi-'-'* 

It  is  seldom,  I  think,  that  the  fragments  become  much  displaced:  sucU- 
at  least,  has  been  my  experience ;  and  I  have  noticed  in  Dr.  NeiH  ^ 
cabinet  three  specimens  of  fracture  of  the  crest  of  the  ilium,  all  of  whic^ 
had  united  without  any  appreciable  displacement.     Dr.  Neill  also  call^' 
ray  attention  to  the  fact  tliat  in  two  of  these  specimens  the  ensheathi^c 
callus  was  confined  to   the  outer  surface  of  the  bone ;    an  observati*^^ 
which,  this  gentleman  assures  me,  he  has  had  frequent  occasion  to  mi»*^^ 
before  where  the  fracture  belonged  to  a  flat  bone.     If  any  displaceni*^^''^  ^ 
exists,  the  upper  or  loose  fragment  is  generally  carried  slightly  inwa^*    * 
occasionally,  however,  it  is  found  displaced  upward,  outward,  or  do^"^*^ 
ward. 

Treatment. — In  a  large  majority  of  cases  the  fragments,  if  displac^    ^*' 

^  Sarcent.  Boston  Med.  and  Surg.  Journ.,  vol.  liii.  p.  121. 
'-^  r'}u»t>ver.  Boston  Med.  and  Surg.  .Journ.,  May  3,  1866. 
3  Lucas.  The  Lancet.  187s,  vol.  i.  n.  147. 
*  Lent*',  New  York  Journ.  of  Med..  Jan.  1851,  p.  29. 
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lOt  be  completely  replaceil.      Occa.Hionallj,  however,  as  where  tlie 

rior  superior  spincms  |>rocess  is  broken  off  with  only  a  small  portion 
the  cr^t,  the  fnigment  may  be  seized  with  the  fingers  and  carried 
irard  or  upward^  or  in  whatever  direction  may  be  necessary ;  but 
^tain  it  in  this  position  is  generally  (juite  im|>ossible.  The  bandage 
kroad  belt  which  we  have  recommended  in  certain   fmctures  of  the 

&s  would  be  in  tliese  cases  not  only  useless,  but  absolutely  mischiev- 

since  it^  effect  must  be  to  press  inward  the  fragments,  iind  thus  to 

te  a  rlispla€ement  which  might  not  otlierwise  exist. 
'he  surgeon  ought  to  determine  by  a  careful  examination  the  extent 

direction  of  the  fracture,  ?ind,  having  done  what  was  in  his  power  to 
ace  the  fragments,  he  simuld  lay  his  patient  upon  his  back,  with  the 
;li^  drawn  up  and  supported.     This  is  the  position  which  will  gener- 

be  found  most  comfortable ;  hut,  as  in  other  fractures  of  the  pelvis, 
taj  be  well  always  to  try  the  effect  of  other  positions,  and  especially 
etermine  their  influence  upon  the  fnigmcnts,  and  finally  to  adopt  that 
sise  posture  which  accomplishes  the  indications  best. 
f  the  fracture  is  compound,  and  tlie  fragments  have  penetrated  the 
y-,  the  wound  should  be  enlarged,  and,  as  far  ys  possible,  every  piece 
>one  should  be  removed;  but  if  the  fnigments  cannot  be  found,  the 
irnal  opening  should  be  allowed  to  remain  so  as  to  favor  their  escape 
suppuration  shall  have  taken  place. 

I  4.  Acetabulum. 

although,  strictly  speaking,  fractures  of  the  acetabulum  belong  always 
ic  or  all  of  those  bones  of  the  pelvis  whose  lesions  have  already  been 
ribed,  yet  the  peculiar  relations  of  this  cavity  to  the  femur  render  it 
Bsary  that  they  should  be  considered  as  a  separate  class  of  accidents. 
IfiiMJtures   of  the   acetabulum   divide   themselves  naturally  into  two 

t;ie8: 

Sr5t,  Fractures  of  the  base  of  the  cavity,  with  or  without  displacement. 
*ond.   Fractures  of  tlie  rim,  with  or  without  displacement. 

ii'actttreaof  the  Base  without  Displacement.— In  this  species  of  frac- 
of  the  base  of  the  cavity,  notliing  but  crepitus  can  be  presi'nt  as  a 
of  the  accident ;  and  this  will  scarcely  be  sufficient,  in  itself,  to 

►le  the  surgeon  to  distinguish  it  from  a  fracture  of  the  neck  of  the 
t-  within  the  capsule  without  displacement.  It  is  probable,  there- 
thiit  its  existence  will  only  be  determined  by  dissection.  Nor  is  it 
lUch  imf»ortance  that  the  disignosis  should  be  made  nut;  nince  in 
**  case  neither  splints  nor  any  other  siirgic^il  appliances  cou!d  be  of 
Oe.  An  injury  so  severe  as  to  fracture  the  acetabulum  will  neces- 
T  so  much  bruise  the  body,  and  concuss  the  viscera  of  the  pelvis,  as 

l^iiipel  the  patient  to  remain  ipiiet  tor  a  number  of  days,  and  this  is 

triat  would  be  thought  necessary  if  the  nature  of  the  accident  was 

Btl  J  determined. 

^(nll'9  cabinet  contains  a  specimen  of  this  kind,  in  which  the  fracture^ 

_'  near  the  centre,  extends  in  three  directions  across  the  cotyloid 

which  perfect  hoiw  union  has  occurred  without  displacement. 

*KjuvJt-r  related  to  the  Academy  the  caae  of  a  man,  iBt.  71,  who,  in 

Itience  of  a  fall  from  hit*  bed,  remained  for  three  weeks  unable  to  walk. 
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and  never  wa::*  able  afterward  to  walk  without  crutches.     No  fntcture  eouM  \>^ 
discovered  during  life,  but  aTter  his  de^ith,  whicli  occurred  some  montbr?  -iulve  —  I 
qiient  to  the  accident,  a  fracture  wan  found  extending  from  tlie  ilio-pectin^a.'^ 
eminence  Ui  the  spine  of  the  ii^chiam,  and  traversinff  the  centre  of  the  nce»^ 
tuhuhmi,     Tiie  fragment**  were  not  dif^placed  but  remaineil  slightly  movable^        ♦ 


Fig.  189. 


Fm.  100. 


^&lh, 
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Fractures  of  th«?  a<'<?t»hnhim. 

Fractures  of  the  Base  with  Displacement. — Fractures  witli  the  i^^' 
placement  of  the  femur  into  the  pelvic  ciivity  constitute  a  rnucb  mot^ 
formidable,  and  unfortunately  a  more  common  i'orm  of  uccident,  hike 
the  preceding  variety  of  acetabular  fine  tares,  they  are  produced  generally 
by  falls  upon  the  trocbanter  major,  but  tbe  force  of  the  concuasion  hi* 
been  greater.     Even    liere,  it  in  not  often  that  the  diagnosis  huA  beeo 

cKnirly  made  o»it  during  life :   and  iridei?«» 
^''*"'  ^^**  generally*  tlie  true  ebaraeter  of  tlie  accirka* 

baa  not  even  been  suspected,  the  *urg«?00'^ 
believing  that  tliey  had  to  do  witli  a  fracto^ 
of  the  neck  of  the  femur,  or  Mfith  a  disliK^^' 
rion. 

In    two  exauiple^s   mentioned   by  8ir 
i  'fjoper  as  hiiving  been  jiresented  nl  *St,  'I 
lf<>*s(»ilaL  the  thigh  wa-?  thought  to  be  disn'c.**.'    j 
backward.  | 

The  following  case  was  re|>orted  by  Mr,  Earf  ^ 
A  man,  get.  40^  was  admitted  with  a  seri^^ 
injurj"^,  caused  by  having  fallen  frcHU  height  _^ 
thirty-one  feet»  and  slrikiug  upon  the  left  sic^JS 
The  left  leg  wag  powerless  and  shortened.  T^J2 
foot  was  everteti.  Any  alteoipt  to  rotate*  *f5 
limb  caused  great  pain,  and  wiis  acci>mpini^:^2 
with  n  sensible  crepitus.  The  left  trochanter  was  very  much  depressed,  "-i*^ 
when  it  was  prcsned  upon,  the  patient  coniplaii»ed  of  deep-seated  puia  lu  tJ^^ 

*  Bourier,  Amir.  Joum*  Med.  Sob,  rob  xxiii.  p.  486:  ftum  BuTK-t,  ilc  TAciid.  Bor.  A  ^ 
MM,  August  IS,  1838,  '^ 
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lint.  He  recovered  iu  eight  weekn^  and  was  able  to  walk  nearly  as  woll  ha 
fore;  he  died  of  diseane  iti  the  t^heat.  On  dissection,  a  fracture  waa  found 
tending  in  two  directioiiH  throuj^h  the  acetnbulum  ;  tliere  wan  an  ext^naive 
njnitnuted  fracture  of  the  iliuiUp  with  great  disphieeraent,  and  the  ns  pubis  wan 
keii  in  three  places.  The  repair  was  very  complete,  and  Mr.  Earle  remarked 
how  niiture  had  guarded  against  any  foiiHideraljle  depi>*iit  of  new  bone  witlun 
the  articulation,  which  might  have  interfered  with  the  functions  of  the  joint, 
while  there  was  an  abundant  deposit  of  callus  around  the  other  parts  of  the  frac- 
tured bone. 

[Jloltnes,'  of  London,  reports  a  case  of  fracture  of  the  acetabulum  in  which 
the  head  of  the  feraur  wa.^  driven  through  into  the  pelvis,  as  appeared  nt  the 
ktlop^y.] 

gMr-  Travers  has  reported  two  »imilar  ca^es,  and  in  the  paper  accompanying 
the  report  he  maintains  that  very  acute  pain  caui^ed  by  pressing  UfM>n  the  pn^- 
jecliag  spine  of  the  cm  pubis,  and  the  inability  of  the  patient  to  maintain  the 
eiH  posture,  may  be  regarded  as  signn  cjiaguostic  of  the  accident.'  It  is  doubt- 
,1.  Viowever,  whether  tbe-se  phenomena,  so  common  to  many  other  accidents, 
uld  he  relied  Ufwo  as  evidence  of  this  peculiar  le-sion. 

iGunn,^  of  Chicngo,  saw  a  boy  who  was  thrnwn  from  a  horse,  striking  the  tro- 
iftiimter  against  a  frozen  lump  of  earth.  There  wiw  flatness  of  the  trochanter. 
mi  free  flexion  and  extension,  also  rotation,  abduction,  and  adduction.  The 
Jiagnof^ia  ^Vius  made  by  examination  /^er  rfctttm,  when  the  head  of  the  femur  waa 
Wt  in  the  cavity  of  the  pelvis.] 

l»i  the  following  exatnple  reported  by  Lendrick,  of  Dublin,  the  patient  was 
■^^PprK^ed  to  have  a  fracture  of  the  neck  of  the  femur:  An  old  man  wjik  ad- 
®^tt^l  iniQ  the  hospital  suffering  from  phthisis  pulmoiialis  and  actUe  inflam- 
®*tioii  of  the  hip  joint.  Some  years  before^  he  had  received  a  severe  injury  by 
'^^^  Up^ttiDg  of  a  coach,  and  was  under  treatment  several  months  for  what  was 
^^poaed  to  be  a  fracture  of  the  neck  of  the  femur;  iSince  that  time  be  bud 
^fi  lurae,  but  still  able  to  take  a  great  deal  of  exercise  on  foot  both  in  (Ireat 
"^^-niii  and  in  America.  The  acute  disease  of  the  joint  commenced  about  two 
•^^ntbs  before  his  admission.  This  man  died,  and  the  dissection  shtnveil  that 
i^re  had  been  no  fracture  of  the  femur,  but  its  head  and  neck  were  atfected 
*th  'morbus  coxie  senilis.''  The  head  was  also  thrust  through  a  rent  in  the 
^tabulum  into  the  cavity  of  the  pelvis;  but  the  head  had  again  been  ctnered 
^  *  bony  case,  complete,  except  in  a  small  portion  about  the  size  of  a  shilling 
*^ce,  and  at  this  point  the  covering  wjis  ligamentous.  The  os  pubis  had  also 
^u  broken  at  the  same  time,  and  it  had  united  so  much  overlapped  that  the 
*ic^&  between  the  inferior  anterior  spinous  process  and  the  symphysis  pubis  was 
'f*rtened  nearly  an  inch,  A  portion  of  intentine  wiw  found  protruding  through 
'  opening  in  the  pelvis  and  adherent  to  the  bone,  in  which  situation  it  seemed 
have  been  caught  by  the  broken  fragments  and  retained,* 
Mrjjvl-Lavailce,  in  his  thesis  upon  compHeated  luxations,  mentions  a  case 
'lich  had  come  under  his  observation,  and  which  had  been  treated  as  a  fracture 
the  neck  of  the  femur.     The  patient  survived  the  accident  many  years ;  duriag 

Kurt  of  which  time  he  suffered  such  pain  in  the  hip-joint  as  to  induce  a  belief 
I  it  wag  il«elf  di9e:i>*ed.  At  his  death  he  waa  found  to  have  harl  a  multiple 
cture  of  the  bones  of  the  pelvis,  and  the  head  of  the  femur  bad  penetrated 
re  than  an  inch  into  the  cavity  of  the  pelvis^  pressing  ut>on  the  obturator 
'v«  iLi  such  a  degree  a-^  to  have,  no  doubt,  caused  the  severe  pain  from  which 
had  suffered,  and  which  had  beeu  ascribed  to  coxalgia.'* 

Symptoms, — In  the  two  cases  mentioned  by  Sir  Astley  <Jooper  a.s 
ivLng  been  receive*!  into  St,  Tlioiuas's   Hospital,  the  toes  were  turned 

*  In  the  example  mentioned  by  the  same  author  as  having  heen  pre- 
^led  to  St  Bartholomew*^  Hospital,  the  toes  were  everted. 

'  Trmn^,  Pnlh,  B<»c,  London.  1SK«. 

*  rm»»"r*.  Il.tlriieii's  Sv-rejn  of  Surgerj',  vol,  ii.  p.  478. 
*T    y  ^f"^|.  Journ  ,  Jan  n,  18«d, 

!..  Atimr.  Jourii.  Med.  BcL,  vol,  xxiv.  p.  ^Hl  i  Atigitst,  1939;  fYom  LondoD  Me^I, 

*iorr^§-  X4iTeil^«  fnmi  Malg^aigne',  op,  cit.,  vol.  h".  p.  981, 
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Moore  has  dissected  a  subject  whose  pelvis  was  broken  into  many  fragments 

the  left  OS  innominatam  was  divided  into  three  portions,  corresponding  to  t%:^^ 
three  bones  of  which  it  was  composed  in  infancy ;  the  head  of  the  femnr  h^^^i^i 
completely  penetrated  the  basin ;  the  limb  was  shortened  two  inches,  and  im.        m 
position  of  slight  flexion  and  adduction,  but  neither  rotated  outward  nor  inwai^LB.  J 

There  seems,  therefore,  to  be  no  certain  rule  in  relation  to  the  positi^^^i^ii 
of  the  limb;  but  it  is  found  to  take  the  one  position  or  the  other,  probata  It 
according  to  the- direction  of  the  force  which  has  inflicted  the  injary,  a-r^K^d 
perhaps  in  obedience  to  circumstances  not  always  easily  explained.    T  ^e 
shortening  has  been  observed  to  vary  from  half  an  inch  to  two  inches        or 
more ;  the  trochanter  is  also  usually  driven  in  toward  the  pelvis.      Pr  ^iff 
sure  upon  the  trochanter  occasions  a  deep-seated  pain.     If  the  limb         19 
drawn  down  to  the  same  length  with  the  other,  it  immediately 


its  position  when  the  extension  is  discontinued.  Crepitus  is  more  u^Hni- 
formly  present  than  in  fractures  of  the  neck  of  the  femur,  and  it  i» 
especially  felt  while  the  limb  is  being  extended  or  while  it  is  again  sho  -^^' 
ening,  and  not  so  much  in  flexion  or  rotation. 

Diagnosis. — If,  in  addition  to  these  Setcts,  we  learn  that  the  aceide^^^^ 
has  occurred  from  a  severe  blow,  or  a  fall  from  a  great  height  upon  I — •  ^^ 
trochanter;  and  that  the  viscera  of  the  pelvis,  and  especially  the  bladd»^^Ei^' 
seem  to  have  suffered  considerable  injury ;  or  if  we  detect  at  the  saar  .^rnxot 
time  a  fracture  of  some  other  portion  of  the  pelvis — ^we  may  reasonat^^hlj 
conclude  that  the  head  of  the  femur  has  penetrated  the  aoetabalu.^c.mm* 
Tet  it  must  be  confessed  that  no  one  of  these  symptoms  is  positiv^s^^^^^y 
distinctive  of  this  accident,  and  that  they  are  seldom  found  suflicienflr  j^iuj 
grouped  to  render  the  diagnosis  certain.     Possibly  the  displacement  m:  ^=^3^^ 
be  detected  by  the  finger  introduced  into  the  rectum  or  vagina. 

The  old  "piper"  mentioned  by  Lendrick.  and  the  man  dissected  by  Mor- — ^-  '^^^' 
Lavall^^e,  lived  many  years,  and  managed  to  walk  about,  but  not  without  ca"*'^-'*^"'' 
siderable  pain ;  the  other  three,  to  whom  I  have  alluded,  died  soon  after  t  :^'  ^."^ 
injuries  were  received. 

Treatment. — Some  have  thought  of  treating  these  cases  by  extensi(^  ^m^^c 
and  counter-extension  ;  the  latter  being  accomplished  through  the  aid  ^  ^^ 
a  perineal  band ;  but  it  is  not  probable  that  after  an  injury  of  this  cha^^^  ^^' 
acter,  any  patient  will  be  able  to  endure  the  requisite  pressure  about  tH  '^y 
perineum  or  groins.  It  will  be  better  to  lay  the  patient  upon  Daniell  "^-^*^  * 
invalid  bed,  or  some  bed  similarly  constructed,  so  that  it  may  be  coi^ ^^\^\ 
verted  into  a  doubled-inclined  plane  ;  allowing  the  knees  to  be  suspend^^  -^  *^ 
over  the  angle  thus  formed,  in  order  that  the  weight  of  the  body  nia^  ^  ^^^ 
have  some  effect  to  draw  away  the  pelvis  from  the  femur.  Or  we  mjr^  ^2^^ 
adopt  extension  without  the  perineal  band,  as  will  be  described  hereaft*  -^f^^^J 
when  treating  of  fractures  of  the  femur ;  or  we  may  resort  to  Hodgenr^^  -"  ^ 
suspension  apparatus. 

Fractures  of  the  rim  of  the  acetabulum  have  frequently  been  il^l^  <''''• 
covered  in  dissections;  and  the  records  of  surgery  abound  with  cases  .^==rs'j?  or 
unreduced  dislocations  of  the  femur,  in  which  the  failure  to  reduce  or-^  -r  f^ 
retain  the  bone  in  place  has  been  ascribed,  not  always  with  suffici  -^r^  -lent 
reason,  perhaps,  to  this  fracture. 

>  Moore,  Metl.-Chir.  Trans  ,  vol.  xxxiv.  p,  107,  1851. 
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Dr.  McTyer*  published  four  cases  of  this  fracttire. 

The  tiret  wm  that  of  a  man,  set.   27,  on  whose  back  a   number  of  bricks 
tod  fallen  while  he  had  his  right  knee  placed  on  the  bank  of  a  trench.     His 
right   leg  was  found  shortened  about  one  inch  and  n  half,  bent,  and  the  toes 
turned  a  little  outward.     The  limb  could  he  moved  without  much  difficulty,  but 
every  motion  gave  him  pain  ;  aiotion  wn»  also  attended  with  crepitun.    On  mak- 
ing extension,  the  limb  wan  eiLsily  brou^4it  to  the  name  length  with  the  other, 
bntit  became  sborte a ed  again  immediately  when  the  extenaion  was  discontinued. 
The  «3^raptoms.  ditlering  but  little,  if  at  all,  from  thoHe  which  are  nsunlly  present 
ID  n  ense  of  fracture  of  the  neck  of  the  femur,  led  to  the  aupponitioa  that  this 
wisaotually  the  nature  of  the  accident.     Subi^equciilty,  the  toes  became  slightly 
tornetl  in,  but  thia  circumBtance  was  not  regarded  an  sufficiently  distinctive  to 
warrant  a  change  in  the  diagnosis.     Having  succumbed  to  the  injurie*",  the  au- 
topsy revealed  u  fracture  extending  through  the  bottom  of  the  right  acetabidum, 
and  about  one  inch  and  a  half  of  the  rim  at  il^  upper  and  posterior  margin  com- 
jilnely  detached,  except  as  it  was  held  in  place  by  a  portion  of  the  capsular 
iigftment.     The  head  of  the  bone  could  be  easily  pushed  upward  aad  backward 
»l»on  the  dorsum,  the  fragment  of  the  acetabular  margin  being  moved  asaide.  and 
sw'iriging  upf>n  its  tibrous  attachment  as  upon  a  hinge,  but  reHumijig  its  place 
■^in  perfectly  when  the  head  of  the  femur  was  restored  to  the  acetabulum. 
^^  Ibe  second  case  the  Hnd>  was  found  shortened,  the  knee  slightly  bent,  aad 
t«rn^  a  little  forward  and   inward,  and  the  toes  pointing  to  the  tarsus  of  the 
*?''' ^r  ffKjt.     It  was  thought  to  be  a  fracture  also  of  the  neck  of  the  femur,  but 
j^    aut<:fpsy  disclosed  only  a  fracture  <d'  the  upper  margin  of  the  acetabuhiin, 
/*  t^ lie  third  cjise,  seen  only  after  death,  the  limb  wfts  not  shortened  much,  but 
^^  Im-s  were  stretched  downward,  and  turned  slightly  inward.    It  was  supposed 
*     first  to  be  a  simple  dislocation,  but  on  dissection  the  posterior  and  interior 
'^^j'jgin  of  the  acetabulum  wsis  found   to  be  broken  and  displaced  toward  the 
"^^Ipyx,  while  the  head  nf  the  femur  rested  ttpon  the  pynformis  muscle,  over  the 
^**  latic  notch.     The  fouriii  was  from  the  «lissectiug-rooai,  and  the  history  of  the 
J^  is  not  known.     A  fragment  of  the  8iii>crinr  and  posterior  margin  of  the  ace- 
^**luni  had  been  broken  off,  and  had  reunited  slightly  displaced.' 
,®^everal  other  similar  examples  have  been  established  by  dissection;*  and  Dr. 
loliolas  Senn,  of  Milwaukee,  Wi«ccmsin,  has  collected  a  number  of  example* 

Ke  or  less  satisfactorily  denujustrated  without  the  aid  of  an  autoiwy.* 
'he  causes  are  generally  tlie  same  as  those  whidi  produce  dislocations 
if    the  hip,  but  in  Tii€»st  instances  the  violence  has  been  greater  than  in 
ibe  case  of  dislocations.     In  a  case  reported  by  Miner*  it  was  the  result 
(Jit  a  gunshot,  the  fragment  having  escaped  tlirough  a  E^^tubuis  opening. 

The  symptoms  are,  first,  such  as  indicate  a  ilislocation,  to  which  nmst 
W  added  crepitus  and  a  difficulty,  if  not  iinpoBsibility.  of  retaining  the 
\d  of  the  femur  in  it«*  phice  when  it  is  reduced.  The  crepitus  is 
TiDmetiiije^  discovered  the  moment  we  begin  to  move  the  limb,  and  this 
I  %\\\  aid  us  to  distinguish  it  from  a  fracttire  of  the  neck  of  the  feinur 
►  accompttnied  with  much  displacement,  since,  in  the  hitter  C4ise,  crepitus 
isDot  felt  usually  tin  til  the  extension  is  complete,  and  th«  fragments  are 
hpi'in  brought  into  apposition. 

Prognosis.^Some  of  tliese  accidents,  either  from  a  failure  to  recognize 
rtciein,  or  from  the  impossibility  of  maintaining  the  head  of  the  femur  in 
T^Ace  when  once  it  has  been  reduced,  have  resulted  in  a  pcrtnanent  dis- 

r  ^U-^>w  Med.  Joiirn.,  Feb.  ]830. 
'  v;^T-*'<>^  Araer.  Journ.  Med.  Sri.,  vol,  viii.  p.  Til",  Aug.  1831. 
Vrtfc,  .ntieuve.  Chimr^f.  Clin.,  1863,  p.  Ifts.     ?ir  Ast'ey  OH»jier  *m  Dialoc.  iuid   Friw*.. 
I  London  ei^litjnn.  p.  15.     M.  Beraiul,  Bulletin  de  la  Soc.  de  Chir  ,  18lt2,  toin,  iii. 
I  ,  p.  224t.     Bigelow  on  Hip  joint.  ISHV,  p.  \M  et  «e«p     Kve,  British  Med.  Joiirn., 
,  ^.        *  ■"  *     "  Agnew,  Treat,  on  Suri5»^r)',  vol.  i.  p.  U29. 

t  i?'^*''  '^  "9i»i  ^^^^^  M*Mi.  :<oo..  ism' 
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locLition  of  tliL^  liip  ami  a  serious  maiming.  In  nine  out  of  thirteen  cases 
which  8cnn  has  found  report etl,  the  reduction  wa^  maintained,  and  in 
four  it  wiLS  not.  The  following  case  was  recognised  and  reduced,  butit 
was  found  impossible  to  maintain  the  reduction  : 

A  atroftg  German  laborer  wns  crushed  under  a  mass  of  iron  weighio^  severftl 
tonsi.     Drs,  Sprague  and   Loomis,  of  Btiflkhi,  were  called,  and  found  the  left 
ihigh  dislocated  upward  and   backward,  and  by  the  aid  of  six  men  they  sue- 
cee^led  in  reducing  it,  the  reduction  being  attended,  m  tbe  gentlemen  infonutHl 
me,  with  a  slight  sensation  of  crepitus.     The  legs  were  then  laid  beside  encli 
other,  and  the  kneci*  tied  together,  the  patient  lying  on  his  back  ;  and  now  the 
two  limbs  appeared  to  be  of  the  same  lenglh.     On  the  second  and  third  days  the 
injured  liaio  was  examined  by  the  same  gentlemen,  and  there  was  no  displme- 
ment.     On  the  fourth  day  I  was  invited  to  meet  these  gentlemen,  the  pjititiit 
having  had  muscular  spasais  during  the  previous  night,  and   the  thigh  being 
rediilocated,      I  found  the  limb  i^hortened  one  inch  and  a  half,  adducted.  and 
the  toes  turned  in.     We  immediately  applied  the  pulleys,  and  soon  drew  llit* 
trochanter  down  t^  a  point  apparently  op|>osite  the  acetabulum,  and  a  cnrtlu'i 
measurement  showed  that  the  two  limbs  were  of  the  same  length.     The  pulley- 
beinjj  removed,  the  leg  did  nf>t  draw  up  again,  nor  did  the  foot  turn  iri^  yel  we 
had  felt  no  sensation  to  iadieaie  that  the  bone  had  slipped  into  its  .*»(»cket,  ij'T' 
had  we  felt  crepiius.     The  legs  and  thighs  were  now  laid  over  a  donble-incline<i 
plane,  and  well  secured.    He  remained  in  this  condition  three  days  mor«',  thiring 
which  time  Dr.  Sprague  saw  him  each  day.  and  found  nothing  disarranged,    ^*'^ 
the  night  of  the  seventh  day  the  spasms  returned,  and  in  the  morning  the  tbig^^ 
was  displaced.    The  next  day  we  again  applied  the  pulleys,  but  soon  found  th^ 
the  bone  would  not  remain  in  place  one  minute  after  the  pulleys  were  remove^- 
At  this  time*,  while  moderate  extension  was  being  made  at  the  fool  by  rotati*^^ 
the  foot  inward,  we  could  distinctly  feel  a  slight  crepitus,    A  straight  splmt  ^^ 
applied,  and  as  much  extension  made  as  he  could  conveniently  bear,  and  in  tl^  Y* 
condition  the  limb  was  kej^t  several  weeks.     Seven  years  after,  I  found  the  thi^** 
still  displaced  upon  the  dorsum  ilii.     He  limped  badly,  but  he  could  walk  f*«^'* 
and  perform  as  much  labor  as  before  the  accident 

In  one  case  mentioned  by  Mr.  Ke^t-^* 
Fio.  ifl2.  the  bone  had  become  dislocated  liovir'i' 

ward,  and  could  be  felt  lying  agaii^®* 
the  tuber  ischii,  and  the  presence  or  ? 
"distinct  j^^raling,  as  of  ruptured  car^'' 
Iftge,^'  led  him  tr>  conclude  that  tt**^ 
cartilaginous!  lab  rum  of  the  socket  W^ 
broken  off;  but  as  the  fracture  wa*  ip 
the  lower  margin  of  the  socket,  nodif''' 
cutty  was  experienced  in  retaining  tl^*' 
bone  in  position.' 

Dr.  ^Vulker,  of  Detroit,  Michigan.  p«"^ 
rented  to  the  Detroit  Academy  of  MtJ  ** 
cine 
history 

jet.   seventy-eight    years,   falling   »n.* 
his  hands  and  knees,  w*aa  struck  •- 
lower  portion  of  his  back  hy  u  t  i 
street-car.    He  was  taken  to 
and  WAS   found  to  have  a  m 
upon  the  dorsum  ilii.     Kctluctioii  ^ 
readily  acctmiplished,  and  crcnitus  wi 
recogni/^d.  but  its  seat  not  fully  detei 
Walkt^r's  caw  of  fracture  of  the  aoetalmlum.      mined.    The  patient  died  in  a  few  Kou] 

from  shock.  In  the  autopsy  the  hea< 
of  the  femur  was  found  in  the  socket,  but  it  was  cflslly  displaced.  The  lig« 
mentum  teres  and  a  greater  part  of  the  posterior  half  of  the  capsular  UgikiiK 

'  Ketite.  Amcr.  Joarn.  of  Med.  Sci.^  vol.  xvi.  p.  225, 


a  Hpec'iuien  of  this  fracture,  t^**^ 
rv  of  which  was  as  folhiws ;  A  mj^  ^^' 


0^r\ 


^-U 


i 
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^re  torn  away,  leaving  a  part  of  the  anterior  portion,  together  with  the  ilio- 
noral  ligament,  untorn.  Some  of  the  gluteal  muscles  were  torn  from  their 
noral  attachments.  The  greater  portion  of  the  posterior  lip  of  the  acetabu- 
m  was  torn  away,  making  an  opening  through  wnich  the  head  of  the  femur 
id  escaped,  passing  between  the  fasciculi  of  the  ilio-femoral  ligament,  and 
»ting  finally  near  the  crest  of  the  ilium.  Less  than  one-third  of  the  normal 
pth  of  the  acetabulum  remained  to  support  the  head  of  the  femur  when  it  was 
place.* 

Treatment. — If  the  diagnosis  is  satisfactorily  made  out,  and  upon  com- 
ete  reduction  the  femur  will  not  remain  in  place,  the  treatment  ought 
'  be  nearly  the  same  as  for  fracture  of  the  thigh,  except  that  no  lateral 
)lint8  or  bandages  to  the  thigh  will  be  necessary.    If  the  straight  position 

chosen,  the  limb  ought  to  be  rotated  in  a  direction  opposite  to  that  in 
hich  the  acetabular  margin  is  supposed  to  be  broken,  and  kept  drawn 
It  to  its  proper  length,  as  far  as  this  shall  be  found  to  be  practicable, 
y  extending  and  counter-extending  apparatus.  A  band  around  the 
jlvis,  so  adjusted  as  to  press  the  head  of  the  bone  into  its  socket,  may 
30  be  of  service  in  preventing  the  tendency  to  displacement ;  and  in 
S€  the  bone  manifests  little  or  none  of  this  tendency,  the  hip  bandage 
11  probably  alone  be  sufficient,  yet  even  here  no  harm  could  come  of 
plying  the  extending  apparatus,  secured  moderately  tight,  simply  as  a 
leisure  of  precaution. 

[>r.  Bigelow  recommends  angular  extension,  effected  bv  means  of  an  angular 
|.iit,  such,  for  example,  as  iNathan  R.  Smith's,  or  Hodgen's,  suspended  from 
3  ceiling,  or  from  some  other  point  above  the  patient;  "or,"  he  adds,  "  if  any 
UQceuvre  has  reduced  the  bone,  the  limb  should  be  retained,  if  possible,  in  the 
itude  which  completed  the  manoeuvre. '* 

§  5.  Sacrum. 

CauBes. — Simple  fractures  of  the  sacrum,  knowh  to  be  rare,^  are  occa- 
>ned  either  by  such  injuries  as  break,  at  the  same  time,  the  other  bones 
'  the  pelvis,  or  by  blows  or  falls  received  directly  upon  the  sacrum.  It 
ay  be  broken  at  any  point,  and  in  any  direction,  when  the  fracture  is 
foduced  by  the  first  of  this  class  of  causes ;  but  if  the  fracture  is  the 
»ult  of  a  fall  upon  the  sacrum,  it  will  generally  be  transverse,  and  below 
le  sacro-iliac  symphysis.  The  displacement  in  this  latter  class  of  cases 
i  almost  invariably  the  same,  the  coccygeal  extremity  being  simply  car- 
ied  forward,  yet  this  is  seldom  sufficient  to  interfere  in  any  degree  with 
he  functions  of  the  rectum  and  anus. 

In  one  case  seen  by  Bermond  it  nearly  closed  the  rectum.  Sometimes,  also, 
there  is  a  slight  lateral  deviation.  There  is  also  in  the  Dupuytren  museum,  at 
PtrUy  a  specimen  in  which  the  whole  of  the  lower  fragment  is  displaced  a  little 
fonrard. 

Symptoms. — The  signs  of  this  fracture  are  pain  at  the  seat  of  injury, 
'^Sgravated  greatly  in  the  attempts  to  flex  or  elevate  the  body,  and  espe- 
cially in  the  eflForts  at  defecation  ;  swelling  and  discoloration  of  the  soft 

I  H^Alker,  Detroit  Lancet,  July.  1879. 

.  ^algaigne  has  referred  to  eight  eases;  and  I  have  not  been  able  to  find  a  record  of  anv 
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parts  covering  the  sacrum ;   displacement  of  the  coccyx  forward ;       ^  ^^ 
angular  projection  at  the  point  of  fracture,  with  a  corresponding  retir-'::^rt\T^ 
angle  upon  the  opposite  side ;  mobility. 

Prognosis. — Experience  has  shown  that  where  the  fracture  of  *  tl^ 

sacrum  is  accompanied  with  other  fractures  of  the  pelvis,  the  patie/^^  leu 
seldom  recover;  and  only  because  so  extensive  an  injury  implies  nsuafl^  jcjoial 
great  force  in  the  cause  which  produced  the  fractures,  and,  of  neoessi'  S'^s^si 
greater  lesions  among  the  pelvic  viscera.  Simple  fractures,  from  tasS^  { 
upon  the  sacrum,  occurring  below  the  sacro-iliac  symphysis,  are  gen^fx^sei 
ally  followed  by  speedy  recoveries,  although  the  inward  displacement  :S*.fl:xni 
not  oflen  completely  overcome. 

Treatment. — By  introducing  a  finger  into  the  rectum,  the  lower  6rm.^^^ 
ment  can  be  easily  pressed  back  to  its  natural  position,  but  the  difficu^BLv^3>||^ 
consists  in  finding  any  means  of  retaining  it  there  until  bony  unionflTx:^^!) 
effected.     Judes  succeeded  to  his  satisfaction  with  a  wooden  cylindE:^  ^^de 
which  he  compelled  the  patient  to  wear  forty-five  days ;   removin/gi^  mg  j 
however,  every  third  day,  in  order  to  cleanse  me  rectum  with  an  enetm-^seoi^ 
Bermond  introduced  first  a  linen  bag,  which  he  immediately  proceec^-^sde^ 
to  fill  with  lint ;  but  during  the  night  it  became  necessary  to  remove  *■=»  /i^ 
in  order  to  relieve  the  bowels  of  wind  and  stercoraceous  matter, 
now  substituted  a  silver  canula  covered  with  a  shirt,  which  latter 
filled  with  lint  in  the  same  manner  as  before.    This  was  retained  witb 
much  inconvenience  nineteen  days;    having  only  been  removed 
during  this  time.     The  union  now  seemed  to  be  firm,  and  the  app 
was  removed.     Plugging  the  rectum  in  this  manner  maj  be  necora.  i  ■wry 
whenever  the  inward  inclination  of  the  lower  fragment  is  found  to         ^~ 
considerable,  but  not  otherwise ;  ordinarily  it  will  be  sufficient  to  lay 
patient  upon  liis  back,  with  a  firm  cushion  above  the  point  of  fractt 
so  as  to  prevent  the  bed  from  pressing  in  the  lower  fragment ;  and  hav 
emptied  his  rectum  thoroughly  by  an  enema  of  warm  water,  he 
be  placed  under  the  influence  of  an  opiate  sufficiently  to  restrain 
action  of  the  bowels  for  several  days,  or  for  as  long  a  time  as  may  be  c 
sistent  with  health  or  comfort.     To  the  same  end,  also,  the  diet  ouj 
to  be  light  and  dry ;  nothing  should  be  allowed  which  might  prove  la 
tivc.     By  constipating  the  bowels,  two  ends  may  be  gained.     We  sh 
prevent  that  frequent  action  of  the  sphincters  which  might  tend  to  fc^ 
turb  the  union ;  and  the  hardened  feces,  by  their  accumulation  in  w^    ^^^ 
rectum,  may  serve  to  press  back  the  lower  fragment  of  the  sacrum  it^*^  j^ 
manner  much  more  natural  and  quite  as  effective  as  any  apparatus  whS^     *^ 
can  be  contrived.  _^ 

Separations  at  the  Sacro-iliac  Symphysis. — A  case  of  separation  of  t^^^j 
bones  at  the  sacro-iliac  symphysis,  reported  by  Lente,  was  accompani^^'  ^ 
also  with  a  fracture  of  the  ilium  and  a  dislocation  of  the  hip.  Sevei^c:'  ^ 
other  similar  examples  have  been  reported,  in  some  of  which  both  of  t  '^"^ 
sacro-iliac  symphyses  have  been  separated,  or  displaced  Such  acciderT""^ 
are  the  results  only  of  great  violence,  and  the  subjects  of  them  8eld(*=^  ^^ 
recover. 

Dr.  Bankd,  of  Griffin,  Ga.,  hiis  reported  one  example  of  complete  recovery  '" 

an  adult  male,  in  which  the  right  sacro-iliac  symphysis  was  separated  "  by^     ^ 
blow  received  upon  the  tuberosity  of  the  ischium,  driving  the  ilium  up  an  inci^ — 
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•  more,  causing  complete  paralysis  and  anaesthesia  of  the  right  leg  for  two  or 
ree  weeks;''  motion  of  the  hip  caused  also  severe  pain.  No  attempt  was  made 
reduce  the  bones,  but  union  occurred,  and  he  gradually  regained  the  use  of 

s  limb  J  In  a  few  instances  this  articulation  has  been  known  to  give  way 
ring  labor,  while  the  symphysis  pubis  has  suffered  litle  or  no  diastasis ;  and  in 
i^e  cases  recovery  has  generally  taken  place. 

Perkins,*  surgeon  to  the  Union  Pacific  Railroad,  reports  a  case  of  fracture  of 
'  sacrum  occurring  during  labor.  The  line  of  the  fracture  was  made  out,  after 
^QiDg  an  abscess,  at  the  sacro-iliac  junction.] 

In  nearly  all  the  traumatic  examples  reported,  the  diastasis  has  been 
^ompanied  with  a  fracture  extending  parallel  with  the  margins  of  the 
ichondrosis  ;  and  it  is  for  this  reason  that  I  have  preferred  to  eon- 
ler  these  accidents  as  fractures,  rather  than  as  dislocations. 

§  6.  Coccyx. 

The  bones  which  compose  the  coccyx,  four  in  number,  develop  slowly, 
^^  third  not  presenting  an  ossific  nucleus  until  from  the  tenth  to  the 
ifteenth  years  of  life,  and  the  fourth  not  until  between  the  fifteenth  and 
'^entieth  year.  Subsequently  the  first  and  second  become  united  into 
>De*  and  later  the  third  and  fourth  are  united  into  one;  finally,  the 
'^coiid  and  third  unite,  and  the  coccyx  is  complete  as  a  single  bone.    At 

*  late  period  of  life,  later  in  the  female  than  in  the  male,  the  coccyx  is 
united  by  bone  to  the  sacrum.  These  facts  render  it  apparent  that  a 
^e  fracture  can  scarcely  occur  until  late  in  life ;  and  it  seems  probable, 
^ko,  that  a  diastasis  or  dislocation  will  be  very  unlikely  to  occur.  For 
Myself,  I  have  never  met  with  the  accident  in  any  of  its  forms.  Mal- 
g^igne  says  he  has  seen  one  example  of  fracture  in  an  autopsy,  in  which 
<^W  there  was  also  a  fracture  of  the  sacrum  ;  and  he  adds  that  Cloquet 
W  seen  another  in  an  old  man,  caused  by  a  kick. 

Treatment. — In  case  a  fracture  were  to  occur,  the  treatment  would  be 
^^^  same  as  that  already  described  for  a  fracture  of  the  lower  portion  of 
^he  sacrum. 

Br.  Mursick,  of  Nyack,  New  York,  reports^  two  cases  of  "  coccygodynia,"  in 

J'^ich  he  practised  excision  of  the  last  two  bones  of  the  coccyx  successfully. 

^e  of  them  was  a  case  of  fracture,  with   forward  displacement,  in  a  woman 

tweniy-nine  years  old,  and  was  caused  by  a  fall  upon  the  nates.     Fourteen 

''Months  after  the  accident  she  came  under  Dr.  Mursick's  observation.    She  was 

•differing  freat  pain  in  the  pelvic  region,  and  especially  in  the  region  of  the 

'y^tum,  which  was  aggravated  by  walking,  defecation,  and  by  rising  from  the 

•itting  poeition.     Dr.  Mursick  removed  the  last  two  bones  of  the  coccyx  by 

""Joking  an  incision  posteriorly  of  two  inches  in  length,  exposing  the  bone 

thoroughly,  and  then  having  seized  the  bone  with  a  pair  of  forceps,  it  was  drawn 

^Qt  and  carefully  dissected  from  its  attachments.    Severe  pains  in  the  pelvic 

^ion  followed  the  operation,  with  retention  of  urine,  and  the  wound  healed 

^^\i.    As  a  result  of  his  two  operations  he  concludes  that  the  operation  is 

wmpfe  and  easy  of  performance,  but  that  the  constitutional  disturbance  which 

mueBifloutof  all  proportion  to  its  magnitude.    The  subsequent  pain  is  very 

*^we,  and  lasts  for  several  days ;  and  the  wound  heals  slowly. 

*  Banks.  Atlanta  Me<i.  and  Surg.  Joiirn.,  May,  1866. 

*  Kansas  City  Med.  Record.  Nov.  18H8. 

'  Mursick,  American  Journal  of  the  Medical  Sciences,  Jan.  1876,  p.  122. 
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Extirpation  of  the  coccyx  has  been  practised  occasionally  since  tb^ 
first  differentiation  of  coccygodynia  by  Nott  and  Simpson,  with  success  - 
ful  results,  but  especially  in  those  cases  which  were  of  traumatic  origim  — 
In  other  cases,  unaccompanied  with  fracture  or  dislocation,  subcutaneous^^ 
incision  of  the  attachments  of  the  coccyx  has  proved  sufficient,  while  ir^i^ 

many  cases,  of  purely  neurotic  origin,  the  cure  has,  after  a  time,  beet 1 

effected  without  resort  to  surgical  interference.     My  own  experience  con- 
firms this  latter  statement.     Nor  can  I  fully  appreciate  the  necessity  oc 

advantage  of  resection  in  any  case  of  simple  fracture  or  diastasis  of  this , 

bone.     3fn  the  case  related  by  Mursick  there  is  no  evidence  fiimishe(^^3. 

that  union  had  ever  taken  place  between  the  second  and  third  portions ^ 

and  the  age  permits  a  presumption  that  it  had  not,  and  that  it  was  no — --^ 
therefore  in  reality  a  fracture ;  but  even  if  it  had  been,  what  possibl^i^^ 
harm  could  come  of  its  being  rendered  movable  by  the  fracture,  since  ^i^  f^ 
it  were  movable  it  could  not  interfere  with  defecation  ?     The  coccyx  W.  ^ 
not  without  its  function,  and  cannot  without  injury  be  lost,  inasmuch  «^^^ 
it  serves  for  the  attachment  of  muscles  and  ligaments,  most  of  which  a^^^ 
of  importance  in  connection  with  defecation,  and  occlusion  of  the  rectur^n. 


CHAPTER  XXIX. 

FRACTURES  OF  THE  FEMUR. 

The  femur  constitutes  an  exception  to  the  rule  that  in  the  case  of  the 
long  bones  the  lower  third  is  most  often  the  seat  of  fracture.  The  shai^ 
of  the  femur  is  most  often  broken  in  the  middle  third,  and  generally  near 
the  upper  end  of  this  third ;  that  is  to  say,  above  its  middle. 

Of  28G  fractures  of  the  femur,  not  including  gunshot,  which  have  been  re- 
corded by  me,  114  belong  to  the  upper  third,  86  to  the  middle  third,  and  36  to 
the  lower  third  ;  or,  if  we  confine  our  analysis  to  the  shaft  alone,  30  belong  ^ 
the  upper  third,  80  to  the  middle,  and  36  to  the  lower.  Hyde,  in  an  analysis  ^* 
322  cases,  in  Bellevue  Hospital,  states  that  95  occurred  in  the  upper  third  (j^ 
eluding  fractures  of  the  neck),  169  in  the  middle  third,  and  38  in  tne  lower  thir<J 
(including  the  condyles).  In  the  20  remaining  cases  the  point  of  fracture  is  not 
stated.  A  summary  of  these  tables  shows  that  61  fractures  were  in  the  neck,  ^i 
which  14  are  stated  in  the  records  to  be  intracapsular,  17  extracapsular,  a^d^ 
undetermined  ;  34  were  in  the  upper  third  of  the  shaft,  169  in  the  middle  tbi'^ 
and  31  in  the  lower,  the  exact  point  of  fracture  of  the  shaft  being  undetermi*^*^ 
in  20  ;  7  fractures  belonged  to  the  condyles.^  <.  ^ 

The  femur  is  formed  from  five  centres  of  ossification  :  namely,  one  for  ^**^ 
shaft,  commencing  at  about  the  fifth  week  of  foetal  life  ;  one  for  the  lower  ^*^^>x 
including  the  condyles,  commencing  at  the  ninth  month  of  foetal  life;  one      ^ 
the  head,  commencing  at  the  end  of  the  first  year  after  birth ;  one  for  the  g'^e'^ 
trochanter,  commencing  during  the  fourth  year ;  and  one  for  the  leaser  trocharj  ^^>V 
commencing  between  the  thirteenth  and  fourteenth  years.     None  of  these  epi    ^ 

»  IIy<le,  Analy:*is  of  o22  caso«  of  Fracture  of  the  Femur,  at  Bellevue  Hospital,  from  f 

ti  1S7"5,  incln??ive.     Medical  Keconl,  1875. 


to  the  shaft  until  after  puberty,  but  consolidation  is  genemlly 
i4  at  the  twentieth  year.  The  order  in  which  union  oecurs  is  the  reverse 
'der  in  which  osBification  foniniences,  the  lower  ei>iphysi8  being  the  first 
it  traces  of  ossification,  iukI  the  last  to  unite. 


■  S  1*  Neck  of  the  Femur. 

wns  have  differed  in  their  opinions  as  to  the  relative  frequency 

urea  of  tlie  neck  of  the  femur  within  or  without  the  capsule. 

\B  arisen,  no  doubt,  in  part  from  the  difficulty 

>bable  inaccuracy  of  many  of    the  diagnoses. 

;ne  find§  in  four  lurge  eollectioii^  sixty-ooe  m- 

ilar  fractures,  and  only  forty-two  extnicupsular ; 

ig  to  Ills  observation's,  they  stand  in  the  propor- 

ibout  three  to  two;  the  intrncapsular  being  the 

cnmon.    On  the  contrary^  Nelaton  believes  that 

psular  fractures  are  much  the  most  common, 

noet,  of  Lyons,  affirms  that  they  constitute  the 

e  majority.    Bonnet  made  four  dissections,  and 

case  he  found  the  fracture  extracapsular, 
stimony,  so  far  m  it  goes,  is  positive,  but  the 

is  not  sufficient  to  establish  any  thing  more 
probability  in  favor  of  the  greater  frequency  of 
psular  fractures. 

v-four  of  the  whole  number  recorded  and  analyzed 
If  were  fractures  of  neck,  either  intra-  or  extra-cap- 
Fhe  youngest  of  these  patients,  excepting  one  case 
ised  epiphyseal  separation,  was  twenty-nine  years, 
Bt  eighty-four;  forty-five  were  male^  aad  thirty-nine 
Nearly  al  I  w  e  re  si  m  pi  e.  Fo  rty  - 1  w  o  we  re  be  1  i  e  v  ed 
thout  the  capsule^  and  thirty  were  believed  to  be 
the  remainder  were  undetermined. 
ave  already  given  the  nntnber  of  fractures  of  the 
►th  intra-  and  extra-capsuhtr ,  re  ported  in  Dr.  Hyde's 
llavinx  relerence  to  age,  lH  years  was  the  youngest, 
he  oldest ;  20  years  and  under  presented  two  caies ; 
years  to  30^  five  cases;  from  30  to  40,  nine  ;  from 
,  eight ;  from  50  to  <^0,  fourteen  ;  from  60  to  70.  fif- 
•om  TO  to  80,  seven  :  from  80  to  90.  one.  Of  the 
umber,  thirty-nine  were  males,  and  twenty- two  femal  ea;  none  of  the 
I  were  compound ;  fourteen  are  recorded  as  of  the  right  leg;  seventeen 
left;  and  thirty  are  undeiermined.  Fourteen  were  diagnosticated  as 
sular^  and  seventeen  as  extraciipsular,  thirty  being  undetermined, 
al  observations  are  in  this  case  too  uncertain  to  be  made  available  in  so 
aestion.  Cabinet  specimens  may  have  been  collected  for  a  special  pur- 
d  this  ifl  well  known  to  have  been  the  fact  with  the  celebrated  Dupuy- 
ectioD,  the  specimens  in  which  constitute  nearly  oue-third  of  the  whole 
referred  to  by  Malgaigne.  I  allude  to  the  effort  which  was  made  while 
roverey  was  pending  between  Diifuiytren  and  Sir  Astley  Cooper  as  to 
>ability  of  bony  union  in  intracapsular  fracture^,  to  jircumulate  cabinet 
na  of  this  fracture;  and  which  elTort  extended  itiself,  no  doubt,  both  to 
and  Dublin,  from  whicii  two  latter  sources  Malgaigne  hiis  gathered  the 
er  of  bis  figures.  In  Miitter's  collection  there  are  three  examples  of 
►yular  fracture,  to  seven  extracapsular.  Muaaey,  of  Cincinnati,  has  in 
net  twelve  examples  of  fractures  of  the  neck  of  the  femur  without  the 
and  only  ten  within.  We  ought,  therefore,  to  regard  the  question  of 
ireiiuency  as  still  undetermined.  Nevertheless,  it  is  my  opinion  that 
I  psular  fracture  is  very  much  the  most  frequent. 

23 


Development  of  fe- 
mwr.  (From  Gmy.) 
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The  predisposing  causes  of  this  accident  to  the  neck  play  an  !mi>oi 
part  in  fractures  whether  within  or  without  ilie  capsule;*  indeed. 

Fin.  194.  Fjo.  105. 


S^ii*-' 


v/'; 


'7/ 
Infcracajidular  fracture  af  ilie  neck. 

rience  has  shown  that  without  the 
concurrence  of  tliose  patliolo^icul 
changes  which  iisuallj  acconipauy  aUl 
age,  these  fracture^s  can  scarcely  occur. 
Dr.  Merkel  considers  the  fratrjlitv  uf 
the  neck,  witliin  the  capsule,  in  old 
persons,  due  to  the  ahsorption  of  that 
process  of  the  cortical  substance  which 
11  rises  frora  a  ho  tit  the  level  of  the  tro- 
chanter minor,  and  ends  close  under 
the  head  of  the  bone,  at  the  anterior 
part  of  the  neck  :  thus  occupying  the 
situation  where  the  greatest  pressure  is 
process  he  calls  the  *'calcar  femorale. 
ahsent ;  it  appears  when  they  begin  to 
nient  in  middle  age,  and  completely  dis; 


Horizontal  ftecrtion  ofneek  of  feuiur* 

made  in  the  erect  position.    T 
In  newly-born  children  it 
walk,  attains  its  greatest  deveU 
appeara  in  old  persons,' 


in 


(ii)  Intracapsular  Fractures. 

Causes. — The  position  of  the  neck,   and  the  great  thickness  of 
muscular  coverings,  render  its  fracture  from  a  direct  blow  a  very  c 
circumstance ;  indeed,  it  can  only  happen  as  the  result  of  gunshot  a« 
ilents,  or  other  simihir  pcnetratitig  injuria.     It  is  broken*   therefii 
usually  by  indirect  blows,  such  as  a  fall   upon   the  bottom  of  the  i= 
upon  the  knee,  or  upon   the  trochanter  major;   or  by  muscular  ac 
alone,  as  has  sometimes  happened  with  very  old  pec^ple,  who^  in  walW 
across  the  Boor,  have  tripped  upon  the  carpet,  breaking  the  bone  in 
effort  to  save  theraselves. 

I  Merkel.  Amer.  Joiiru.  Med.  Sci.,  .IttO.  IBH. 
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WtmniiDOt  always  infer,  hc>we%^er,  because  the  patient  hus  tripped,  Ibat  tlie 
iM9 Uli  bfoken  by  muscular  aclioi] ;  since  it  m  quite  as  likeh*  that  the  tall,  cou- 
eqoeat  upon  the  tripping,  ha^s  occasioned  the  fracture ;  and  we  ought  in  such 
mmU»  make  a  careful  examination  of  the  liip  over  the  trochanter  to  ascertain 
rhcther  it  haa  been  bruised,  and  to  ask  the  patient  as  to  the  manner  of  the  fall. 
Iw^wJei  hii«  attempted  to  show  by  a  series  of  ex  peri  men  ts  that  when  the  person 
1^1  fallen  upon  the  foot  or  knee,  the  fracture  will  be  intracajisular  and  oblique; 
if  the  front  of  tljc  trochanter  receive.^  the  blow,  the  fracture  wiU  be  intra- 
j!jr  ii]^it,  but  transverae;  if  the  back  of  the  trocliimter  is  struck,  tlie  Ixacture 
intra-  and  partly  extra-capsular;  and  if  the  ner^^on  falls  directly 
\M  I'  :•',  or  receives  the  blow  fairly  upon  the  outer  side  of  the  trochanter, 

t^r  ttuctnre  will  be  entirely  without  the  capsule,^  Without  giving  my  unquali- 
fied lisctit  U\  the  propositions,  I  admit  their  general  accuracy;  and  especially 
i&^M  roy  experience  led  me  to  believe  that  falls  upon  the  feet  or  knees  in  most 
CTjfcflcs  prtnluce  intracapsular  fractures,  and  that  falls  upon  the  out'^ide  of  the  hip, 
rrr  u|Jon  the  great  trochanter,  generally  jirnduce  extracapsular  fractures.  There 
mM^t,  however,  frequent  exceptions  to  this  latter  proi>o:^ition.     Especially  have 


FiA.  196. 


Fi«.  IflT. 


r 


Tmn«T«rse  InlrJic^pevilar  fracture. 


lutracupsular  fracture  cAuaed  by  »  fall 
upon  the  trtH^hanter. 


F 

j^  *  ^^ ^  '*  *hat  io  persons  over  fifty  years  of  age,  or  somewhat  advanced  fn  life, 

1         *  1  le  trochanter  has  caused  an  intracai)«ular  fracture.     The  following 

^*^H,  .. .,,..,  by  an  autormy,  is  conclusive:   A  man,  seventy-tive  years  of  age,  was 
•"^ecived  at  Bellevue.    He  stated  that  on  the  same  day  he  had  slipped  and  fallen 
pD  the  iidewalk,  striking  with  great  force  upon  the  trochanter.     The  bou>*e 
oa  examined  the  limb  immediately  on  admission,  and  diagnosticated  an 
capsular  fracture.     I  saw  him  during  the  day  and  confirmed  the  diagnosis. 
?  was  feeble,  but  not  suffering  much,  apparently,  from  shock  or  from  pain» 
1  the  folhiwing  morning  he  wai*  found  to  be  sinking,  and  he  died  before  night, 
^he  accompanying  illustration  (Fig»  1**6),  taken  from  the  specimen,  shows  thfit 
I  ^be  fracture  was  close  to  the  head,  and  entirely  ititracapsular.     It  was  not  im- 
I^ACted,  and  no  absorption  of  the  neck  had  taken  place. 

\  Pathology. — A  partial  fracture,  or  a  fissure  of  the  neck  of  the  femur, 
.*«  poeaible,  yet  its  occurrence  must  be  regarde<l  as  an  exceedingly  rare 
'  ^JMi»  we  may  say,  improbable  event.     It  h  niucli  more  common  to  meet 


*  L'Exp^rience,  lHarch  14.  \M4. 
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^-with  examples  of  complete  fractures  of  the  neck  both  within  and  witl^K 
the  capsule,  unaLTumpaiiJed  witli  a  rupture  of  either  the  periosteucziza 
the  reflected  capsule. 

Such  was  the  fact  in  eight  cases  examined  by  Colles;  in  three  of  which,  hcn^Iboi 
ever*  he  helieved  the  fracture  not  to  have  been  complete,  but  Robert  >irzz^  mitl 
thinks  they  were  all  of  them  examples  of  coiuplele  fracture.^  Stanley  haa 
related  a  ease  of  complete  separation  of  tlie  bone  unaccompanied  with  lacera'^^s 
or  injury  of  either  the  periosteum  or  capsttlar  ligament.  This  was  in  the  pern:  -^sn^ 
of  a  man  a^ed  sixty  years,  who  had  been  knocked  down  in  the  street.  On  b^^  ^^eing 
admitted  into  St.    Bartholomew'B  Hospital,  shortly  after  the  injury,  he  o^rz^Mioni. 

fflatned  of  pain  in  the  hip.  but  there  wilh  neither  shortening  nor  evertiion  of    ^5W  the 
imb,  and  its  several  motions!  could  be  executed  with  freedom   and  power.      .  .    ^ 

fracture  was  uot  suspected  ;  but  five  weeks  after  this  be  died  of  inflammatio  ^Kzijn  of 
the  bowels.     The  disHcetion  showed  a  fraclare  extending  through  the  ii»    ^mtck 
accomp*anied  with  a  slight  l^loody  effusion*  but  no  displacement  of  the  fr&|^m»  ^^KienfjM' 
or  laceration  of  the  soft  parta/^ 

In  other  examples  the  bone  is  not  only  broken,  but  ^Esplaced  to  s-=^ 
an  extent  that  the  capsule  is  completely  torn  in  two.  But  in  a  la^^ 
majoritj  of  cases  both  the  capsule  and  the  periosteum  are  only  parti^^^ 
tor  a  asu  nd  cr .  Th  e  i  n  tra  caps  u  1  a  r  fru  c  t  ure  i  s  gen  eral  ty  som  ew  h  at  obi  i<^^^ 
and  its  direction  is  usually  from  above  downward.^  and  from  within  g^^^i 
ward.     Sometitnet^  its  direction  is  such   as  to  include  a  portion  of       * 


Fig.  1^8. 


Fig.  199. 


Impacted  iatroca]»8tilar  fr»u*tunp. 
(Smith.) 


Impacted  fracture  within  tho  e&prule. 
(From  BIgelow.) 


There  may  occur  also  another  species  of  impaction,  the  lowejr  portion 
the  neck  entering  the  cancellous  structure  of  the  head,  while  its  llpp^ 


head;    occasionally    it    is    qui^    * 
transverse.     Occasionally  the  i  ^*^^' 
tracapsular  fracture  is  impacte^  ^ 
In  one  example  of  an  old  fractu      J^Vi 


I  have  seen   the  ends  dovetaili 
upon    each    other,    the    fractu  ^^ 
having   a    double   obliquity,  ar:==^^' 
not    admitting   of    displacemec 


'  L'oJlee,  DiiMiD  Hosp.  Rep.,  vol.  ii.  p.  33i> 
-  SUiuley,  M<.Ml.-Chir.  Trane.,  vol.  ziii. 
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portion  Tides  upon  the  urticulur  surftice  (tig.  l**"*);  or  the  impaction 
naav  occur  without  any  c!e;:ree  of  either  iipwanj  or  latent!  displacement. 
Separation  of  the  epiphysis  which  conijdetes  the  head  of  tlie  femur 
mav  occur  in  young  persons.* 

Iklr*  South  relates  a  cane  in  a  bov  ten   years  r>f  age»  who  had  fallen  out  of  a 

first-floor  window  iipim   his  lelt  liiji.     The  limb   waj^  slightly  turned  out^  bat 

scarcely  at  all  shortened.     Tlie  thigh  could  be  readily  moved  in  any  direction 

without   much  pain,  but  on  bending  the  limb  and  rotating  it  outward,  a  very 

distinct  dummy  senaat ion  was  fre<iiKmtly  felt,  apjiarently  within  the  joint,  iia  il' 

axtieular  surface  had  slipped  oW  another.     This  was  regarded  hy  Mr.  8outh 

Mr,  Green  a;*  an  examjile  of  epiphyseal  separation. * 

Dr.  Post  mentioned  a  case  which  he  had  seen  in  a  t^irl  sixteen  yeare?  old,  who, 

in  taking  a  slight  step  with  a  child  iti  her  arms,  made  a  false  movement,  and 

feeling  something  give  way,  she  was  obliged  to  lean  against  a  wall.     Tbe  next 

day  the  aftected  limb  was  one  inch  shorter  than  the  opposite  one,  movable,  the 

toes  turned  outward^  no  swelling,  some  slight  pain  at  the  upper  part  of  tbe  thigh. 

The  trochanter  major  moved  with  the  shaft.     There  wa.s  also  crepilns.     From 

th^Ag^of  the  patient^  and  the  slight  amount  of  violence  hy  whien   the  injury 

WIS  produced,  Dr.  Post  thought  a  ae|paratiyn  of  the  epijibysis  of  the  head  had 

^kea   place.    The  extending  apparatus  was  applied,  but  the  limb  remained  from 

*  f|Uaf*t:«rto  half  an  inch  shorter  than  its  fellow.'* 

A.  X--  .  let.  lo,  fell  from  the  fourth  story.     I  found  his  right  thigh  Hhortened 
three-cjuartera  of  an  inch,   and  slightly  abducted;  toes  everted.     There  was  a 
fe^We    crepitua  in  the  vicinity  of  the  joint,  unlike  the  crepitus  of  broken  bone* 
I  Mi^^e  it  to  have  been  a  separation  of  the  upper  epiphysis}. 
^  Oaiy  one  case  haa  been  established  by  an  auto[»sy.     The  subject  of  this  acci- 
dent, ^^frho  was  fifteen  years  old,  had  been  run  over  by  a  wagon.    The  limb  was 
orte^ !:»  ^(}  and  everted.     The  patient  was  unable  to  move  the  limb.    He  died  in 
few  l:i*)urs.    There  wa.^  found  in  the  auto|>aic  examination,  complete  separation 
the    ^piphyai:s,  which  was  attached  to  the  neck  hy  a  strip  of  periosteum  two 
nullio^^treB  in  breadth.     The  capsule  was  torn  at  its  inner  portion,* 

^'  JS tetter*  has  reported  a  case  observed  in  a  child  fourteen  years  old,  and 
sappos-^<j  hy  Profesitor  Schonborfit  of  Kilnigwberg^  to  be  caused  by  muscular 
*ct'oii.  Xhe  lad  having  slipped,  threw  himself  backward   to  save  himself,  and 

^^ell  on  ;fc.i8  left  side.  He  experienced  violent  ]min  on  the  right  side,  and  was 
^■jDable  to  run.  The  right  limb  wa^  found  shf»rtened  three  centimetres,  and 
^B^^gJy^  everteiL  No  crepitus  coubl  he  detected,  but  there  was  Hwelling  in  the 
Hn^on  ^z»f  the  right  trochanter,  and  the  motion  of  the  limb  produced  by  flexion 
^■iittsed     J  n tense  pain. 


I 


Sj]K^-p(QiQ0^ — ^^Ve  have  as  yet  no  means  of  determining  absolutely  the 
syinpto:»iis  of  epiphyseal  separation.  In  true  fractures  t-fie  limb  will  be 
5oarte»^^(l  or  not,  accordintj;  a.s  the  fragments  are  impacted  or  have  1k^- 
coiue  fi  isplaced  in  the  direction  of  the  axis  of  the  shaft  of  the  femur.  H' 
impact. ^^.^1^  the  broken  entla  frei|ueiitly  remain  in  contact  for  several  hours 
wday^^  or  until  the  gradual  contraction  of  the  muscles  or  the  weight  of 

je  rK».c:ly  upon   the  limb   occasions  a  .separation,  and  that  €onsei|uently 

Jere  i^     often  at  first  no  appreciable  or  actual  shortening  of  the  limb. 

10  det^^Tniiie^  however,  its  existence,  it  is  not  sufficient  to  hiy  the  patient 
>oti  11  i  ^  back  and  place  the  limbs  beside  each   other ;   we  ought  also  to 

i\esL*in-^  carefully  with  a  taped ine  from  tbe  pelvis  to  the  leg  or  foot,  and 
|irota  vi^Yious  other  points,  until  we  have  placed  this  question  beyond  a 

'  Liston,  Elemeuta  of  Siir^ry,  Pliila.i  18H7, 

*  Soulh,  note  t-i  Chelius's  Sur^^erv,  vol.  L  p.  ftlti. 
»  Pnst,  New  York  Jouni.  Med.,  vol.  iit.  p.  l»fl,  Julv.  1640, 

*  Bullet,  de  la  SocitHi'  Annt..  18ft7,  p.  285. 
9  G  atotter,  Centralblatt  fiir  Chir.,  I8T7,  No.  36,  S,  biM. 


358 


FRACTURES    OF    THE    FEMUR. 


doubt.  If  .shortening  occurs,  it  may  vary  from  oneHjuarter  of  an 
to  two  inches,  or  oven  more  ;  but  this  extreme  shortening  is  not  rea^i^cs 
usually,  except  after  the  lapse  of  several  weeks  or  months,  when  the  ^ 
merits  have  gn» dually  given  way  under  the  weight  of  the  body  in  %^^^ 
itig,  or  not  until  the  neck  1ms  undergone  a  partial  or  uhnost  com;^  ^ 
absorption.  In  a  large  majority  of  cases  the  shortening  does  not  at  '^^ 
exceed  one  inch. 

Sir  Astley  Cooper  has  stated  that  a  shortening  t-o  thk  degree  may  oc^«»  ^^arl 
once;  but  Buyer,  Earle>  and  olhers,  doubt  the  uccuraey  of  this  opinion,  .^ 
Robert  :Siiiiili  deelarea  that  he  dnan  not  think  the  capsule  would  admit  of 
ao  amount  ofitiHiiedtute  displjieement,  unless  it  were  extensively  torn,  an  o^    * 
rence  which  he  thinkn  very  rare  indeed. 


Crepitus,  unlike  sliortening,  is  generally  absent  when  the  displace! 
of  the  fragments  is  complete ;  but  under  no  circumsitances  is  it 
developed.  Wlit^ii  llie  fragments  remain  in  a|>position,  and  the  fern 
rotated  ft>r  the  purpose  of  moving  the  broken  surfaces  upon  each  oi 
the  small  acetabular  fragment,  resting  in  a  smootli  cup-like  socket, 
holding  upon  the  opposite  fragmeBt  by  dentieulations  or  by  the  un 
periosteum,  or  capsule,  glides  about  in  obedience  to  the  motions  of 
latter,  and  no  crepitus  can  be  produced.  Kor  is  the  ditScuhy  rend- 
less  by  pressing  firmly  upon  the  trochanter,  as  some  surgeons  t 
recommendetl,  since,  while  this  pressure  tends,  no  doubt,  to  fasten 
upper  fragment  in   the   acetabulum.^  it  tends  much  niore  to  fasten 
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broken  ends  together,  und  thus  defeats  the  purpose  in  view.  When  ^  on 
the  other  hand,  the  fragments  have  become  completely  separated.  S— t  is 
almost  impossible  to  bring  them  again  into  contact.  The  limb  tirz^ay, 
perliaps,  be  easily  brought  down  to  the  same  length  with  the  other,  but 
it  must  by  no  means  be  inferre<l  that,  consequently,  the  broken  ends-  ^"^ 
in  apposition.  It  is  almost  certain,  indeed,  that  in  its  progress  dowm*^^'*'^^ 
the  tvoclmnteric  fragment  has  caught  upon  the  acetabular  fragment,  ^n*^ 
pushed  its  tJoating  and  broken  extremity  downward  before  it.  Uiz^^^^' 
these  circumstances,  the  discovery  of  a  crepitus  must  be  accidental  ^^^^ 
is  scarcely  to  be  looked  for.  Sometimes,  however,  we  may  recognise-  ®  * 
sound  not  unlike  crepitus,  but  less  liai-sb,  producer!  by  the  friction  of  "^*^ 
trochanteric  fragment  against  the  rim  of  the  acetabulum  or  dorsum  of  ^^^ 
ilium. 


AbW 


One  thing  we  ought  never  to  forget,  namely,  that  by  extrac^rdinary  effort^=^^  ^ 
obtain  a  crepitus  we  may  lacerate  the  ca[>8ule  or  ])roduce  a  displacement  of  *"* 

fragments  which  we  never  can  remedy,  and  which,  without  such  unwarranti^ 
inanipalation,  might  never  have  occurred. 

[The  caution  here  given  to  avoid  extreme  efforts  to  obtain  crepitus  lesc::^^  *" ', 
impacted  fracture  be  separated  should  be  emphasized.     This  is  especially  t^-— ^'^'^ 
of  those  cases  where  im[>action  ii*  suspected.     If  there  is  but  slight  shorten!        ^'  , 
the  foot   everted,   great  tenderness?    aod  pain  at  the  hip,  and  the  patient  ^-' -fi? 
fallen  upon  the  trochanter,  it  is  better  to  ansume  that  there  is  a  fracture  w    '       . 
impaction,  and  treat  it  accordiagly*  than  to  use  any  force  to  m.ike  the  diftgncr:::^^**' 
certain.     Two  cases  which  have  come  under  my  ob-servation  have  led  me  to  ct^^^^—*'"* 
mence  at  once  the  treatment  of  such  cases  as  impHcted  fractures.     The  first  cjs*^^-*^ 
was  an  old  lady  who  fell  from  a  rail  car  upon  the  left  hip.    There  was  half  ___*" 
inch  shortening,  slight  eversion  of  the  foot,  and  great  pain  at  the  hip  on  movi         ^^ 
the  Itmb»    She  was  seen  by  Dr.  Parker  and  Dr.  Van  Buren.  and  as  there  f»— *^'* 
-ii'i  crepitus,  the  diagnosis  was  a  bruise  of  the  hip.    Two  vveeks  after  Uie  inju^^^' 
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on  placing  the  leg  over  the  edge  of  the  bed,  she  felt  the  bone  separate  at  the 

hip.    On  examination  soon  after,  the  shortening  was  two  inches  ana  the  crepitus 

very  pronounced.    Union  never  occurred.    The  second  case  was  seen  in  Bellevue 

Hospital,  in  consultation  with  the  late  Dr.  Lidell.    The  patient  was  a  woman, 

set.  oOj  who  had  fallen  on  the  hip.    There  was  half  an  incn  shortening,  pain  at 

the  hip,  but  no  crepitus  on  moderate  movements  of  the  limb.    An  anaesthetic 

wan  given  and  more  determined  efibrts  made  to  obtain  crepitus.     During  these 

free  movements  the  fragments  separated,  with  abundant  crepitus.     Union  was 

^subsequently  obtained.] 

E  vei-sion  of  the  foot  is  almost  uniformly  present  in  some  degree,  taking 
place  immediately  or  more  gradually,  in  proportion  as  the  fragments 
become  displaced,  and  the  external  rotators  contract.  The  opposite 
condition,  or  an  inversion  of  the  foot,  is  occasionally  present,  and  some- 
times also  the  foot  is  neither  turned  in  nor  out,  but  the  toes  point  directly 
forward. 

In  sixty  cases  of  fracture  of  the  neck  seen  by  Cloquet  the  foot  was  never 
turned  in,  and  Bover  never  met  with  such  an  example  in  all  of  his  immense 
experience;  but  tangstaff,  Guthrie,  Stanley,  Cruveilhier,  Bigelow,  Conklin,* 
have  each  seen  one  example,  and  Robert  Smith  has  seen  two.^  I  have  myself 
seen  one. 

The  explanation  of  the  fact  that  the  foot  is  usually  everted  is  not  diffi- 
cult. In  the  case  of  an  intracapsular  fracture  it  is  probably  due,  first, 
to  the  relative  friability  of  the  laminated  or  cortical  structure  on  the  pos- 
terior aspect  of  the  neck,  in  consequence  of  which  this  portion  gives  way 
more  readily  than  the  cortical  structure  on  the  anterior  aspect ;  second, 
^^  the  natural  form  and  position  of  the  foot  and  leg,  which  incline  them 
^^  fall  outward 'by  their  own  weight ;  and,  third,  to  the  powerful  action  of 
^^^  external  rotators,  which  are  so  feebly  antagonized  upon  the  opposite 
^J^e.  In  the  case  of  an  extracapsular  impacted  fracture,  in  addition  to 
7^  second  and  third  causes  assigned  as  influencing  the  position  of  the 
^!^b  in  intracapsular  fractures,  there  are  other  special  causes.  The  cor- 
^[^1  lamina  on  the  posterior  aspect  of  the  neck,  everywhere  more  frail 
^^^n  upon  the  anterior  aspect,  becomes  greatly  weakened  as  it  approaches 
^"«  trochanter  by  dividing  itself  into  two  laminae,  one  of  which  penetrates 
toward  the  centre  of  the  bone,  and  the  other,  the  thinner  of  the  two, 
^ing  scarcely  thicker  than  a  sheet  of  paper,  forming  the  wall  of  the  bone 
^3  it  becomes  continuous  with  the  trochanter.  This  delicate  papery  wall 
^^sily  gives  way  under  the  application  of  force,  while  the  anterior  wall 
y^^lds  only  partially,  constituting  thus  a  sort  of  hinge  upon  which  the 
^■>tation  of  the  thigh  is  performed.  It  is  probable,  also,  as  suggested  by 
^I-  Robert,  that  the  angle  at  which  the  external  surface  of  the  trochanter 
unites  with  the  neck  increases  the  tendency  to  fracture  and  impaction 
Posteriorly.  An  explanation  of  the  fact  already  stated,  that  in  rare  and 
exceptional  cases  the  limb  is  inverted  or  the  toes  are  pennitted  to  point 

directly  forward,  has  been  thought  to  be  more  difficult. 

pr.  Bigelow  has  had  an  opportunity  of  examining  a  specimen  taken  from  an 
<>W  woman  in  the  dissecting-room,  and  he  concludes  that  the  inversion  was  due 
^the  extent  of  the  comminution,  which  had  separated  the  walls  of  the  shaft  so 

*  W.  J.  Conklin,  Ohio.  Coliimhiis  Mod.  .Tourn..  Xov.  1882. 

*  R<>bert  Smith,  op.  <'it.,  p.  25.    A.  Cooper,  by  B.  Ckwper,  op.  cit.,  p.  151,  note. 
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as  to  receive  in  the  interval  the  whole  neck,  instead  of  the  posterior  wall  o; 
as  commonly  occurs.  Dr.  Kohert  Smith,  of  Dublin,  cites  a  similar  case  veri 
by  the  autopsy ;  and  Dr.  Bigelow  remarks  that  the  specimen  numbered  24^ 
the  Mutter  museum,  at  Philadelphia,  presents  the  same  kind  of  impaction  w 
out  either  inversion  or  e version. 

Diagpaosis. — Fracture  of  the  neck  within  the  capsule  is  not  usu 
attended  with  much  pain  when  the  patient  is  at  rest,  but  any  attemp 
move  the  limb  produces  intense  suffering,  and  especially  when  an  atte 
is  made  to  rotate  the  limb  inward,  or  to  carry  it  upward  and  inw; 
Occasionally,  also,  during  the  first  few  days  or  hours  after  the  fract 
a  spasmodic  action  of  the  muscles  compels  the  patient  to  cry  out  from 
severity  of  the  pain  which  it  produces.  At  first  the  sufierer  is  unabl- 
indicate  clearly  the  seat  of  this  pain,  or,  perhaps,  it  is  difi'used  and 

.    Fio.  200. 


Extracapsular  fracture,  with  inversion.     (From  Bigolow.) 


certain  in  its  position ;  but  after  a  time  he  is  able  to  refer  it  chiefly  to  t 
region  of  the  groin,  opposite  the  neck  of  the  bone,  or  to  near  the  p*^ 
of  attachment  of  the  psoas  magnus  and  iliacus  internus.  There  is  a 
usually  in  this  region  a  great  degree  of  tenderness  and  an  unusual  fulu 
If  now  the  limb  be  seized,  and  extension  gmdually  but  firmly  appl 
it  will  be  soon  made  of  the  same  length  with  the  opposite  thigh  ;  but, 
moment  the  extension  is  discontinued,  the  shortening  and  eversion 
recur,  accompanied  with  pain,  and  perhaps  crepitus.  The  trocha: 
major  is  less  prominent  than  upon  the  opposite  side,  and  if  eversioi 
the  limb  exists,  the  trochanter  may  be  felt  indistinctly  upward  and  bj 
ward  from  its  usual  position.     The  patient  having  been  placed  under 
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intluence   of  an   anresthetic,   ^e   may   prosecute   tlie   investigation   still 

further,  and  by  rotating  the   limb   inward  and  outward  as  far  as  it  will 

admit,  we  shall  notice  that  the  trochanter  descrihes  the  are  of  a  c^nmller 

circle  than  in  the  opposite  limb,  or  that  the  length  of  its  radius  has  been 

Shortened.     This  amount  of  manipulation  is,  however,  often   injurioug*, 

land  ??eldom  proper.     The  patient  is  generally  unable  to  ttiove  his  limb, 

or  to  bear  the  least  weight  upon  it ;  but  many  examples  are  on  record  of 

>iis  who  walked   some  distance  after  tlie  fracture  had  taken  place, 

be  capsule,  and  perhaps  also  the  periosteum,  not  Ijeing  torn,  and  conse- 

|ucntly  the  fragments  not  being  displaced;  or,  possibly,  it  was  at  first 

jpacted  fi-acture. 

Mrs.  R.,  of  Brooklyn,  was  ascending  a  flight  ftfsitep'^  when  her  litnt)  *^udden]y 
ive  way  under  her,  in  conAec|uence  of  an  intracupsiiljir  Inicture.  Mrs.  U.  was 
l^veDty-eigbt  yearn  of  age,  large,  and  ratlier  fat.  For  several  year.n  she  had  auf- 
from  rheumatism  of  the  right  leg,  which  compelled  her.  in  walking,  to  hear 
her  weight  chiefly  i)n  the  left,  and  it  was  this  lioih  which  eave  wiiy.  She  was 
Insisted  to  her  feet,  and  with  the  aid  of  her  dautrhter  ascended  another  flight  of 
steM,  bearing  some  weight  on  the  broken  leg.  Oa  the  ft>llowing  day  she  got  out 
of  bed  alone,  and,  unaided,  walked  a  few  steps,  moving  her  limb  very  carefully* 
On  the  Sfttne  day  I  saw  her  and  fotind  her  in  bed,  the  limb  shortened  half  an 
ineh  and  slightly  everted.  The  head  of  the  femur  movt^d  with  the  trochanter 
aad  without  cauning  crepitus  or  pain.  There  was  very  little  tenderness  ahoat 
the  hip  or  groin;  no  swelling,  aad  only  a  heavy,  dull  aching  pain  in  the  limb. 
The  age.  the  manner  of  the  accident,  and  the  shortening  of  the  limb  were  the 
^only  signs  of  fracture,  hut  these  were  sufficient. 

[McTyer^  reported  the  case  of  a  woman  who,  after  a  fall  upon  her  dde,  con- 
|linued  to  walk  for  three  monthsi,  with  but  slight  lameness;  an  abscess  formed 
[Which  communicated  with  the  hip-joint;  she  died  soon  after,  and  the  neck  of 
tte  femur  was  found  fractured.] 

[Hunt,  of  Philadelphia,  had  a  patient  who ^afier  being  struclc  acro^  the  thigh, 
^e  lo  the  hospital  on  the  following  day,  walking  more  than  a  furlong.  He 
died  OTi  the  twenty-seventh  day,  au  abacesa  having  formed,  when  the  neck  of 
tae  fetnur  was  found  broken  near  the  head.'] 

finally,  after  having  examined  tlie  patient  m  well  as  we  are  able  to 
*»'*i  iTi  the  recurabent  posture,  if  any  doubt  remains,  and  it  is  found  prac- 
ticable for  the  patient  to  be  elevated  ufion  his  sound  foot,  this  should  be 
none.  The  broken  limb  can  now  be  examined  thoroughly  on  all  8ide8, 
*nu  a  more  accurate  opinion  formed  of  the  amount  of  shortening  and 
^^^»iJoti.  It  will  be  especially  noticed  that  if  the  weight  of  the  body  is 
«i/oirec|  to  rest  upon  the  limb,  in  most  cases  it  produces  insupportable 
pain. 

L|,  ^  '^r«iiiionneuve  has  lately  suggested  and  practised  the  following  method  of 
[J??^*'*^!!!  in  certain  doubtful  cases:  Lay  the  patient  flat  on  hb  belly,  and  then 
"7''^  t  ii  ^*  suspected  thigh  into  extreme  extension  backward.  If  it  la  not  broken, 
tik^^^  will  strike  against  the  poj^terior  li|>  of  the  acetabulum  and  the  progress 
Ij^^ijigh  in  this  direction  will  he  arrested.  If  it  y  broken,  it  can  be  carried 
^^d  much  farther/'  Of  this  method  as  a  means  of  diagnosis,  it  seems 
^«3  8ay  that,  if  the  fragments  have  alid  iiast  each  other  and  the  limb  iii 
^rteti^M^^  it  is  unnecessary  ;  aad  if  they  are  still  it*  appot^ition,  it  will  be  pretty 
^^oc-au&e  diftplacement,  and  thu^  do  irreparable  mischief. 

i  ^J^i5«:»w  Me4.  Joiim.,  18«r  -  Philu.  Med.  Times,  Oct.  26.  1872. 

I  j~i****>»infiive,  Tmtt^  du  Diagnoe.  MnWL  Chir,  par  Em.  Foucher,  loiji,  \.  preiu.  part. 
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[We  must  again  repeat  that  efforts  to  determine  positively  the  existence  of 
fracture  in  doubtful  cases  of  injury  to  the  hip,  and  especially  by  the  producuon 
of  crepitus,  cannot  be  too  strongly  deprecatea.    Shortening  and  eversion  are  the 
two  most  reliable  symptoms,  both  of  which  can  be  determined  without  manipu- 
lating the  limb.     If  the  shortening  is  one  to  two  inches,  with  eversion  or  inver- 
sion, a  complete  fracture  of  the  neck — the  injury  being  to  the  hip— is  undoubted, 
if  there  has  been  no  previous  injury  or  disease  of  the  limbs.     Shortening  to  the 
extent  of  one-half  to  one  inch,  with  slight  eversion,  indicates  fracture  of  the  neck 
in  healthy  limbs.    Shortening  of  less  man  half  an  inch,  with  eversion  and  other 
symptoms,  as  pain  in  the  hip,  after  direct  injury  to  the  part,  are  sufficiently 
suspicious  to  warrant  a  surgeon  in  considering  the  case  one  of  fracture.  Wight,' 
of  Brooklyn,  says:  "In  a  suspected  fracture  of  the  neck  of  the  femur  I  examine 
all  of  the  witnesses  of  fracture  except  crepitus,  and  if  these  witnesses  agree  sub- 
stantially, I  pronounce  a  verdict  in  favor  of  fracture  of  the  neck  of  the  femur*, 
and  if  there  is  a  doubt  as  to  the  correctness  of  such  a  verdict,  I  give  the  patient 
the  benefit  of  that  doubt  by  treating  the  case  as  if  there  was  a  fracture  of  the 
neck  of  the  femur."     Post,''  of  New  York,  remarks:    ''The  surgeon,  in  hi» 
anxiety  to  obtain  a  perfect  diagnosis,  moves  the  limb  freely  in  all  directions ; 
he  overcomes  the  impaction,  rupturing  the  cervical   ligament,  demonstrates 
beyond  all  doubt  the  existence  of  fracture,  and  effectually  destroys  all  hope  of 
reunion.     For  my  part,  I  prefer  an  imperfect  diagnosis  for  the  surgeon  and  * 
perfect  limb  for  the  patient,  rather  than  a  perfect  diagnosis  for  the  surgeon  and 
a  useless  limb  for  the  patient."] 

Prognosis. — The  question  of  bony  union  after  a  complete  fracture  of 
the  neck  of  the  femur  within  the  capsule  has  occupied  the  attention  of 
the  ablest  surgeons  and  pathologists  for  a  long  period ;  and  while  gre«>t 
differences  of  opinion  have  been  expressed  as  to  the  probability  of  tli« 
occurrence,  and  as  to  the  value  of  the  testimony  on  the  one  side  or  ibte 
other,  very  few  have  ventured  to  deny  its  possibility. 

Among  these  latter  are  found,  however,  the  distinguished  names  of  Cniveil- 
hier,  Colles,  Lonsdale,  and  Bransby  Cooper.  It  has  been  repeatedly  affirme<i. 
also,  that  Sir  Astley  Cooper  taught  the  same  doctrine,  but  with  how  much  8hc»^ 
of  reanon,  the  following  paragraphs  from  his  own  pen  will  determine: 

"  I  find  in  a  report  of  the  Haron  Dupuytren's  lecture  that  he  attributes  to  m* 
the  opinion  that  fractures  of  the  neck  of  the  thigh-bone,  within  the  capsuliir 
ligament,  not  only  'never  unite,  but  that  it  is  impossible  that  they  should  unite 
by  bone.'  It  is  quite  true  that,  as  a  general  principle,  I  believe  that  those  frac- 
tures unite  by  ligament,  and  not  by  bone,  as  do  those  of  the  patella  and  olecm- 
non.  iiut  I  deny  that  I  have  ever  stated  the  impossibility  of  their  ossific  union  ; 
on  the  contrary,  I  have  given  the  reason  why  they  may  occasionally  unit€  by 
bone.  The  following  are  my  words:  'To  deny  the  possibility  of  their  union, 
and  to  maintain  that  no  exception  to  this  general  rule  may  take  place,  would  he 
presumptuous, '  "^  etc. 

Sir  Astley,  then,  so  far  from  denying,  frankly  admitted  the  possibility  of  b<»ny 
union  when  the  neck  was  broken  within  the  capsule.  The  true  point  in  dispute 
was,  whether  certain  cabinet  specimens  were  actually  examples  of  complete  frac- 
tures, wholly  within  the  capsule,  united  by  bone.  Some  of  them.  Sir  Astl^.^J 
thought,  were  only  examples  of  chronic  rheumatic  arthritis,  or  of  inter8titi*| 
and  progressive  absorption.  Some  were  partial  rather  than  complete  fractures  ^ 
others  were  partly  within  and  partly  without  the  capsule.  The  truth  is,  bo^' 
ever,  that  although  the  claim  has  been  set  up  and  stoutly  maintained  for  d^<^^^. 
than  thirty  cabinet  specimens,  in  one  part  of  the  world  or  another,  a  majority  ^^ 
these,  including  several  whose  claims  were  urged  upon  Sir  Astley,  have  becij  * 
length  declared  by  all  parties  unsatisfactory,  or  absolutely  fictitious,  and  on*? 
fraction  of  the  whole  number  continue  to  be  mentioned  by  any  surgical  w^^ 

1  PnH'oedincjs  M('<1.  Soc.  of  the  County  of  Kins2;:»,  isSl. 

2  Trail:?.  Amor.  Suri;.  A:?<(te.,  lss;i.       '  ^  i  LonJ.  Me<i.  Gaz.,  1834  - 
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T^u.  201. 


^ examples,^     Robert  Smith  reduces  the  number  to  seven,  but  Mai- 
aize*  cmly  three*    Six  of  the  nineteen  cases  which  I  have  enume- 
fclared  b\'  him  to  resaemble  much  more  rhachitie  alterations  of  the 
cV  than  true  fractures, 

ton  this  side  of  the  Altantic,  the  number  of  specimens  for  which  the  honor  la 

iimed  is  nearly  equal  to  the  original  number  in  Europe;  but  they  have  not 

%  all  of  them,  been  subjected  to  llie  same 

PDg  process  as  their  foreipn  cougeners ;  and 

^oiaioa  to  be  seen  how  many  of  them  will 

De  successfully  out  of  a  similar  fifty  years* 

lltesL     Dr.   Packard,   of  Philadeiphia,    has 

blixhed  an  excellent  critical  notice  of  most 

ill  of  the  published  cases,  and  suggests  that 

'  all  admit  of  the  follow inj^  expTanation  : 

|«   fractures   were    actually   extracapsular; 

*  I,  after  union  took  place,  that  portion  of  the 

5k  attached  to  the  head  underwent  absorp- 

■»,  until  the  head  was  brought  into  contact 

Lh  the  trochanters. 

littve  also  in  my  own  cabinet  a  femur  of  no 

ijiwiderable  preten«ion8  (Fijj:.  201).  belong- 

1^  clearly  to  that  class  of  specimens  recog- 

fced  by  Robert  Smith.     Its  neck  is  greatly 

>rtened,  and  thia^  surgeon  would  regard  it,  1 

|ok,  as  an  impacted   intracapsular  fracture^ 

its  claina  would  be  promptly  denied  by 

Igaigne^  on  account  of  the  absorption  luid 

lortion  of  its  neck, 

*r,  George  K.  8mith,  of  the  Long  Island 
liege  Hospital,  has  made  a  most  valuable 
^tflbtttion  to  our  knowledge  of  the  anatomy 
jfilholngy  of  the  hip-joint,  which  will  ex* 
^  ill  a  great  measure  the  discrepancies  of 
limi  which  at  present  exist  among  surgeons 

'  the  character  of  certain  specimeui^,  and  may  hereafter  enable  U3  to  decide 
more  accuracy,  and  may  lead  to  a  better  agreement  of  opinion, 
t is  observations  pmve  that  nnatoaiiat^  have  not  hitherto  correctly  described 
^  attachment  of  the  cajmule;  that  the  capsule  is  seldom,  if  ever,  attached  at 
t  tiame  point  in  different  persona,  while  it  is  as  uniformly  found  attach  ed  at  the 
*e  point  in  the  opposite  femurs  of  the  same  person.     In  order,  therefore,  to 
ermine  whether  tne  line  of  fracture  in  any  given  specimen  was  without  or 
tiin  the  capsule,  we  must  always  compare  the  fractured  bone  with  ita  congener, 
not  with  the  femur  of  another  person. 
[^Hehfls  further  shown  that  after  n  fracture,  and  the  consequent  absorption  ol 
!  neck,  the  normal  position  of  the  cajjsule  is  almost  constantly  changed*  so 
*t  it*  present  attachment  does  not  declare  what  were  the  [Hnrits  of  its  attach- 
**»t  before  the  fracture  occurred;  and.  finally,  that  the  absorption   proceeds 
'  qually  and  irregularly, yet  with  great  rapidity,  in  the  two  fragments;  and  as 

Kurojiean  Hurgeoos  httve  claimed  to  have  in  their  po^-ie.'^ion,  each,  one 

:  (MeiL-Ohin  Trans.,  vol.  xiii.,  I.S27) :  Brulatour.  rbi<L»  vol.  xiii.,  '827)  ; 

111);     SwAU  tSwau  on  Diaeased    uf   Nerves,  p.  3*14):     Adarns  (To<Id*9 

J^oj»M  p.  81S) ;  Jones  (Med.-Clitr.  TraiiB.,  vol.  xxiv.);  Cliorley  (Ameabury  on   Frao,,  p. 

S^U  FMd  (Ibid.,  p.  128) :  Soemmering  fCbeIius*s  Surgery  by  S^mtli,  vol.  i.  p.  i\2\);  South 

U'f'i-.  p.  ^2] ).    South  Al*f»  mentions  anoCher  example  as  being  in  the  muiH!iuo  of  St.  Btir- 

wkitnuj^fj  Ijji^itai.     Xhia  is  probably  Jones's  o&se,  which  Robert  Smith  sava  is  preserved 

Hht'!  5  ,|,|  which  has  already  l>eisn  enumerated.     Bry«nt  (Mempliis  Me*!.  Rer., 

Sritidh  Metl.  Journ.,  March  14):  Fflweington  lAmer.  Juurti.  Ited.  Sci., 

in  Lvndon  Med.  <Jaz.,  Aug.  Ml,  1834)  ;  Harris  ([bid,,  vnl.  xviii,  p.  24rt. 

i'luru^,  8ept.  1)S35J.     RoJwrt  Hamilton  says  that  Prof  Tilanus  showed  him 

na  in   i\\(^  mnwum  of  tli»  Ho<?pitHl  of  St.  Peter,  ut  Amsterdam  t Ibid.,  vol. 

!:,  ^       '    ''1     '         '         "    '    '  M   '  '    re  j»re  three  sjjeciniena 

•'  inteq»retation.     The 


Verticftl  seelinn  of  Mr%.  Wukelee'g 
femur,  acetabulum,  and  cupsule. 
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the  boijy  union,  if  it  ever  takes  place,  probably  occurs  sjubsequent  to  thf " 

n\  the  itbHorptioii^tbe  line  of  union  cannot  in  itself  alone  determine  wbetUerlbe 

fracture  wan  near  the  liead  or  near  the  trochanters,* 

[Bryant,  of  London,  ba>4  ilkistrat<*d  these  changes*     (Figs,  202,  203.}] 


FiQ.  202. 


Fig.  2rt8, 


Fk».  204, 


s 


Absorption  of  the  neck  after  fracture.    (Bryant.) 

It  i«eems  to  me  probable  tbat,  under  certain  fitvorable  circumstances, 
this  union  will  occur;  these  favorable  circumetance^s  luive  relation  *^ 
several  conditions,  such  as  age,  health,  degree  of  sej>aration  of  the  fr«g* 
mcnts,  whether  impacted  or  not,  laceration  of  the  periosteum  and  capsul^» 

treatment,  etc.  But  .such  a  combination 
of  circumstances  is  probably  exceediiigy 
rare ;  and^  what  is  more  unfortunate-  ^f 
they  exist,  the  fracture  is  not  likely  i^ 
be  recognized,  and  the  surgeon  will  fa^' 
to  avail  himself  of  those  advantageuH-* 
coincidences  which  might,  if  wnderst4>oa 
tnnl  properly  treated,  secure  a  boiiT 
uiiioTL  There  will  not  be  wanting,  hovt* 
ever,  examples  in  which  surgeons  ^'^^^ 
lielieve  or  affirm  that  they  have  recog* 
nized  the  fracture  and  wrought  the  ci^'"®' 
These  fractures  muy  be  confouii"*^ 
with  several  pathological  conilitions,  ^^'^ 
k  will  be  sufficient  to  allude  to  what  ^^ 
lieen  variously  termed  '*  morbus  c*^^^ 
senilis ' *  ( Robert  Smith) ;  ''  chronic  r^y^' 
niatic  arthritis*'  (Adams):  '*  intersC:-*^'*' 
Se^HmnofftHouiMi  adult  femur.        absorption   vi'  the  neck  of  the  **tb.ig"; 

bone"    (B.    Bell);    '* rheumatic   gc^^f 
(Fuller);  and  by  others  '^  dri/ firtJtritu,''  ''interstitial  and  progre^?-**^'^ 
absorption."     We  shall,  perhaps,  find  a  partial  explanation  of  this  di  ^^^' 
sity  and  frequency  in  one  single  circumstance,  namely,  the  peculiar  ^^^' 

*  G«orife  Sv.  Smith,  Insertion  of  the  eiipsulur  lignmcnt  of  Hie  hip-jt>int,  and  iU  reU 
in  mtrnoH\*Mi}ur  frscture.     Medical  and  Surgical  Reporter,  PliiladelpLift,  18152. 
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Btmcture  of  the  neck.  The  neck  of  the  femur  stands  nearly  at 
;  angle  with  the  glmft,  or  iit  an  angle  so  great  as  that  the  weight 
body,  even  in  health,  has  the  effect  to  depress  gradually  the  head 
he  top  of  the  trochanter  Eiajor,  ami  to  diminish  its  length.     This 

constantly  in  the  striking  change  of  form  which  occurs  between 
lod  and  old  age.  Now,  if  from  any  cause  w  hatever,  stich  as  a  Wow 
le  trochanter  or  upon  the  foot,  the  neck  or  head  is  made  to  suffer; 
lammation,  or,  perhaps,  only  a  slight  degree  of  increased  action  in 
sorbentd^  ensues,  resulting  in  an  eijually  slight  soflening  of  the 
ssuc,  these  pathological  circumstances  may  end,  sooner  or  later, 
riking  change  of  form  in  the  neck  or  head.  But  it  is  not  neces- 
i  suppose  an  external  injury  to  explain  the  occurrence  of  this 
oation,  and  conse^fuent  softening  of  the  bone:  a  scrofulous,  or 
,  or  tuberculous  constitution  may  occasion  it,  and  we  see  no  reason 
ese  conditions  are  not  as  likely  to  lead  to  a  change  of  form  here 
le  bones  of  the  leg  or  of  the  spine,  A  change  of  form  in  the  head 
I  the  result  of  an  ulceration  of  the  cartilage ;  and  n  change  of 
\  the  neck,  of  ulceration  of  the  neck.  Among  other  causes,  also, 
lie  rheumatic  arthritis"  may  operate  in  a  large  proportion  of  those 
les  which  belong  to  advanced  life.  It  is  plain,  fi\jm  the  direction 
the  deviation  of  the  head  and  neck  usually  takes,  that  pressure 
as  an  important  part  in  the  causation. 


Fio.  20.1. 


rheiiiiiutie  iirtlintiu.     (Miller.) 

Hhe»e  various  causes,  operating  in  these  diverse  ways,  we  shall 
the  different  deformities  enumerated  and  described  by  surgical 
*•  The  head  flattened,  irregularly  spread  out,  depressed,  and 
^J  the  neck  shortencil  timl  irregularly  thickened  and  expanded; 
i^hanter  major  rotated  outward  and  drawn  upward :  sinuous 
ag  the  neck,  produced  by  ulceration;  and  finally,  shorts 
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ening  of  the  neck,  by  a  true  interstitial  absorption,  and  with  little  orno 
increase  in  its  breadth,  the  trochanter  major  also  being  rotated  outward. 
It  would  be  strange,  moreover,  if  the  interior  of  these  bones  did  not 
present  some  changes  in  structure,  such  as  have   been  frequently  ob- 
served, namely,  an  irregular  expansion  or  condensation  of  the  cellulat 
tissue,  and  which  latter  might  easily  be  supposed,  by  one  who  was  inat- 
tentive to  all  of  these  circumstances,  to  indicate  the  line  of  an  imaginary 
fracture. 

The  chief  diflSculties  in  the  way  of  union  by  bone  within  the  capsule 
are  as  follows:  The  persons  to  whom  the  accident  occurs  are  generally 
advanced  in  life,  and  consequently  the  process  of  repair  is  feeble  ancl 
slow.     The  head  of  the  bone  receives  its  supply  of  blood  chiefly  through 
the  neck  and  reflected  capsule,  and,  when  both  are  severed,  the  small 
amount  furnished  by  the  round  ligament  is  found  to  be  insufficient. 
When  the  fragments  are  once  displaced,  it  is  difficult,  as  I  have  already 
explained,  if  not  impossible,  to  replace  them.     The  direction  of  the  frac- 
ture is  generally  such,  that  the  ends  of  the  fragments  do  not  properly 
support  and  sustain  each  other  when  they  are  in  apposition.     The  frai<^- 
ture  is  at  a  point  where  the  most  powerful  muscles  of  the  body,  acting 
with  great  advantage,  tend  to  displace  the  broken  ends.     Aged  persons, 
wtio  are  chiefly  the  subjects  of  this  accident,  do  not  bear  well  the  nec^*' 
sary  confinement,  and  especially  as  the  union  requires  generally  a  longer 
time  than  the  union  of  any  other  fracture;  so  that  a  persistence  in  tfc^ 
attempt  to  confine  the  patient  the  requisite  time  often  causes  death.      I^ 
all  cases  in  which  any  degree  of  displacement  exists,  except  it  be  in  tb^ 
direction  of  impaction,  the  ends  of  the  broken  fragments  are  constantly 
bathed  with  the  synovial  fluid,  which  must  be  increased  by  the  inflam- 
mation resulting  from  the  fracture.     Consequently,  whatever  reparati  ^'^ 
bony  material  is  furnished  by  the  broken  surfaces  must  be  lost,  renderi  ng 
bony  union,  or  even  fibrous  union  from  this  source  impossible.     Last  1^« 
there  is  never  found  in  these  intracapsular  fractures  anything  like  pr'*^' 
visional  callus ;  and  whatever  useful  purpose  it  may  serve  in  other  fr^^' 
tures,  it  certainly  renders  no  aid  here. 

Tlie  most  common  results  of  this  fracture  are  as  follows :  The  bone=»« 
more  or  less  displaced,  undergo  various  changes.  The  acetabular  fraj?" 
ment  is  generally  rapidly  absorbed  as  far  as  the  head ;  and  occasionally' 
a  considerable  portion  of  this  latter  disappears  also ;  while  the  trochanter*^ 
fragment  appears  rather  as  if  it  had  been  flattened  out  by  pressure  aO" 
friction,  it  having  gained  as  much  generally  in  thickness  as  it  has  lost  i^ 
length.  To  this  observation,  however,  there  will  be  found  many  except 
tions.  Sometimes  the  trochanteric  fragment  forms  an  open,  shallo'**^ 
socket,  into  which  tlie  acetabular  fragment  is  received ;  or  its  extremity 
may  be  irregularly  convex  and  concave,  to  correspond  with  an  exactly 
opposite  condition  of  the  acetabular  fragment.     (Fig.  206.) 

Ordinarily  the  two  fragments  move  upon  each  other,  without  the  intef 
vention  of  any  substance ;  but  often  they  become  united,  more  or  less 
completely,  by  fibrous  bands  (Fig.  207),  which  bands  may  be  short  or 
long,  according  to  the  amount  of  motion  which  has  been  maintained 
between  the  fragments  while  they  are  forming,  or  to  the  degree  of  separa- 
tion  which   exists.     The  capsular  ligaments  are   usually   considerably 


tbickened,  and  elongated  in  certain  directions,  and  not  uofronuently  pene- 
rnited  by  spicula  of  bone.  They  are  also  found  sometimes  attached  by 
firm  bands  to  the  acetabular  fragment* 


NECK    OF    THE    FEMUR, 


367 


Fio<  206« 


Fio,  207. 


lAtnaptutAr  rmcturt}.    UnuiiiUMl.    Op- 
Bfurfacea  irrwgularly  cionvex  and  eon- 
iiAfiil  {lolifthed  ;  moving  slightly  upon 
It&^h  ivther.    (Fn^rn  a  jp«oituon  in  the  pni»- 
««m  of  Dr,  Jo«iAh  CrosbjO 


Mayo'fi  specimeu,  United  by  lignmeut. 
Patient  livod  nine  months  iifler  the  act^ident. 
The  trtichuriter  (uinor  arrested  the  desocnt 
of  the  head,    (From  Sir  A.  Cooper.) 


A  pennanent  shortening  is  the  invariable  rt^sult  of  this  accident;  and 
U  few  succumb  rapidly  to  the  injury,  perishing  from  a  low,  irritative 
fever,  or  from  gradual  exhaustion,  within  a  month  or  two  from  the  time 
1  rf  its  occurrence. 

^  ^js  Robert  Smith  :  **  Our  prognosis,  in  ca^es  of  fracture  of  the  neck  of  the 
' ~  IT,  must  a!way»  be  unfavorable.  In  many  instances  the  injury  soon  prnves 
htud  in  all  the  functiona  of  the  limb  are  forever  impaired;  no  nmtter 
kerthe  fracture  has  taken  plat'e  within  or  external  to  the  cap*4ule — whether 
limited  by  ligament  or  bone— shortening  of  the  limb  and  lameness  are  the 
lible  resiults." 

Pf.  Hyde,  of  this  city,  has  made  a  very  careful  examination  of  twenty  ca^es 

I '•Hracnirv  of  the  neck  of  the  femur^  aller  several  years  from  the  date  of  the 

[feteUirf,    Thirteen  of  thcise  had  been  diagnosticated  as  intracapsular,  and  seven 

I  '♦Wtficafisnlar.   All  were  shortened  ;  the  sliurtening  ranging  from  three-eighths 

[of  nn  inch  to  two  and  a  quarter  inches  in  the  intracapsular  fractures ;  and  from 

^ei&rter  to  one  and  a  half  inches  iu  the  extracapsular.    Some  of  the  cases 

ever  been  treated  by  ftf)paratuei  of  any  kind»  and  it  was  observed  that» 

ug  one  case  in  which  the  contracted  position  of  the  limb  did  not  permit 

'ieciirate  measurement,  the  average  shortening  was  one  and  three-eighths  of 

liuch;  while  in  those  which  had  been  treated  as  fractures,  the  average  shorten- 

^^-  abcrut  one  inch.     All.  or  nearly  all  of  ihem,  were  still  softering  with 

'  less*  pain  and  stitlnes-H  iibout  the  joint,  and  walked  with  a  manifest  haltJ 

'  Er^tfp  Dffrtnnity  after  Fnutnrc  *>f  tlie  Xeok  of  the  Ftiuur;  20  oMi&a,  arranged  and 
-•--^^      \f^A  r;afett«,  April  17.  1»H0.  p.  244. 


3G8 
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Treatment, — The  treatment  is  as  follows :  In  cjise  of  a  complete  ftic- 
ture  wittiin  the  capsule,  existing  without  laceration  of  tlie  reflected  cap- 
sule, or  ilispjlacetnent  of  the  fragments,  and  e?qualty  in  ca-se  of  a  fracturt 
at  tlie  same  point  with  impaction,  the  treatment  ought  to  be  directed  w 
the  retention  of  the  bone  in  place,  by  suitable  mechanical  means,  hi  * 


Fi(j.  20S. 


^ 


V. 


Author's  appAmtue  for  frm^itures  of  the  neck  of  th^  femur. 


length  of  time  sufficient  to  insure  bony  union,  or  for  so  long  a  time 
the  coniiition  of  the  patient  will  warrant.  The  means  which  are.  in  itaf 
judgment  best  calculated  to  fulfil  this  important  indication,  are  eompl^**? 
rest  in  the  horizontal  pos^ture,  the  liuib  being  secured  by  the  same  appa- 
ratus which  we  employ  with  so  much  success  in  fractures  of  the  sbiii^ 
In  fractures  of  the  neck,  however,  whether  within  or  without  t!je  caj^sulCf 


Fio.  200. 


|Bs^^^* 


Gibson's  mocliflc&tion  of  Hngedoni's  eptint. 


we  employ  no  coaptation  splints ;  and  the  amount  of  extension  ou^ht  ^ 
be  only  one-half  of  that  generally  employed  in  fracture  of  the  shaft,  si»/ 
about  ten  pounds.  The  long  side-splint,  with  a  footboard,  to  preve*** 
eversion  of  the  limb,  must  not  be  omitted. 

Another  apparatus  is  Uibson's  modification  of  Hagedorn's,  in  which  the  i 
limb  m  first  secured  to  the  foot-lHjiird,  atnl  the  broken  limb  is  huhnfinie 
brought  dawn  to  the  same  point.     By  this  method,  a&  by  my  own  n 
may  avoid  the  necessity  of  a  perineal  band,  which  h  so  painful*  ^f      , 
oAen  when  the  fracture  is  at  the  neck. 

In  treating  this  fracture,  supposing  no  displacement  to  exist,  no  e 
sion  beyond  that  which  is  necessary  to  insure  perfect  quiet  can  be  pi 
in^ismueh  as  the  fragments  are  not  overlapped;  and  tbey  need  only  ft | 
moderate  assistance  to  enable  them  to  maintain  their  present  position 
against  the  action  of  the  muscles.     Moreover,  if  the  fragmenia  are  m* 
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pACtetl,  violent  extension  would  disengage  them,  aud  render  their  dis- 
plucement  and  non-union  inevitable.  How  long  the  patient  will  submit 
to  this,  or  to  any  other  mode  of  securing  perfect  rest,  is  very  uncertain. 


Fill.  210. 


Uibarin's  Jiioin fieri  splint  upplied. 

the  decision  of  this  question  must  rest  with  the  individual  cases  and 

~  sense  of  the  surgeon.     Not  very  in smv  old  and   feeble  people 

^such  confinement  many  days  without  presenting  such  paljjtible 

[tigns  of  failure  as  to  demand  their  complete  abandonment.     Tlie  rarcful 

Midjadicious  application  of  splints,  long  continued,  and  eraph>yed  under 

the  most  favorable  circumsttmces,  will  sometimes  faiL 

In  the  practice  of  Dr.  James  R.  Wood,  a  girl,  a?t  lii  yetir^,  of  vigorous 
I  €«»nstitutiori.  perfectly  free  from  any  eonslitutional  taint,  either  of  scrofula, 
•yphilU,  or  cancer,  was  caught  between  the  wheels  of  two  carriage*,  the 
<Jtie  wtationury,  the  other  in  uiotitu*.  The  lilow  was  received  tlirectly  on  the 
trfx'hanttr  maj^r  of  the  right  side.  The  stymptninK  which  prcfiented  theniHclves 
»fa"we<]  conclusively  that  there  wan  a  fracture.  There  were  shortening,  loss  of 
^"luntofv  motion,  and  eversion  ,  by  placing  the  linger  on  the  trochanter  major, 
*ntlibc  thumb  on  the  groin,  a  weltniarked  crepitus  eouhl  be  felt  on  extension 
w«l  Tottttion  being  made.  There  wiis  no  laceration  or  other  complication  of  the 
iojiir?.  She  was  placed  on  Amesbury's  -iplint,  with  aide-spHntw  accurately 
Runted,  and  every  precaution  taken  to  in««re  a  perfect  uoion.  The  limb  was 
^'ton  thi9  Hplint  without  being  disturbed  for  six  weeks.  At  the  end  of  that 
I  ^^  it  was  taken  from  the  splint,  and  examined  with  care  ;  the  signs  of  fracture 
I  ''ill  remained.  The  limb  was  retraced  oi;  the  aplint,  and  the  drenaings  applied 
**  before;  everything  was  attended  to  in  the  general  managemeat  of  the  caae 
*^id  the  doctor  thought  would  be  conducive  to  perfect  union.  The  patient 
***kept  for  three  weeks  longer  on  the  splint,  which  was  then  removed.  It  was 
^^(i  that  there  was  no  union.  At  the  expiration  of  three  years  she  died  of  an 
Jcuie  dipeu^e.  It  was  found  that  there  had  been  a  transverse  fracture  of  the 
^•^tn^jiM  at  the  junction  of  the  head  and  neck.  The  bead  of  the  bone  waa  still 
tttAi'hei!  to  the  acetabulum  by  the  ligamentum  teres.  The  process  of  absorption 
^«"ibeen  going  on,  and  the  head  of  the  bone  had  already  been  absorbed  below 
^^t  level  of  the  acetabulum,  and  what  remained  was  soft  and  spongy,  ea-iily 
^^f^'ken  with  the  handle  of  the  acalpeb  The  iitsck  of  the  bone  wajs  rounded  olf. 
*nd  covered  with  a  fibroui^  deposit.     This  was  not  n  cjise  of  diastasis. 

The  reasons  why  I  would  prefer  my  own  plan  have  already  been  stated  in  part, 

i^'wliich  I  will   now  add,  that  if  an  error  should  o?'cnr  in  the  diagoosia — if  it 

^     *  prove  tinally  to   have  been  a  fracture  without  the  capsule — then  this 

ent  would  be  correct^  and  no  injury  would  come  to  the  patient  from  the 

F»n^r  in  diagnoais;  but  if  we  adopt  Sir  Astley  Cooper's  suggestion,  namely,  to 

^t  the  patient   upon  crutches  aw  soon  as  pOi«sible,  perhaf>s  as  early  as  fourteen 

,ati  error  in  diagnosis  might  be  followed  by  the  most  disastrous  con^e- 

OCCil 

Kreatment  of  fractures  of  the  neck  of  the  femur  is  still  too  much  govern (?d 
i  opinions  of  the  authorities  of  the  f»ast,  who  held  that  bony  union  in  intra- 
ir  fractures  is  impossible^  or  so  doubtful  that    old  people  should  not  be 

-'4 
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subjected  to  the  necessary  confinement.  There  is  now  abundant  evid< 
intracapsular  fractures,  properly  treated  from  the  first,  may  unite  by  b< 
there  is  still  more  evidence  that,  owing  to  the  difficulty  of  difierentii 
nosing  intra-  and  extra-capsular  fractures,  many  patients  fail  of  correct  ti 
and,  as  a  consequence,  remain  cripples  for  life.  Nor  should  too  much 
laid  on  the  popular  opinion  that  old  people  cannot  bear  confinemei 
ability  of  the  aged  to  bear  confinement  depends  altogether  upon  the  c 
them,  and  hence  every  necessary  means  should  be  employed  to  preve 
by  confinement,  as  a  suitable  bed,  rubber  air-rings  for  the  hips,  etc.  T 
course  is  to  treat  every  case  of  fracture  of  the  neck  of  the  femur  with  t 
mination  to  secure  union  if  possible. 

The  rule  being  that  every  case  should  be  treated  for  union,  the  t 
should  from  the  first  be  systematic.  The  bed  should  be  perfectly  adapt 
age  and  condition  of  the  patient.  Extension  should  be  commenced  at  od 
should  be  governed  by  the  following  rules:  1.  A  light  weight  should  i 
used,  as  one  to  four  pounds;  2.  If  the  diagnosis  is  impaction,  this  weigl 
be  but  little,  if  any,  increased,  the  object  being  simply  to  counteract  the 

3.  If  there  is  proof  of  complete  fracture  the  weight  should  be  increased 
to  day  until  the  shortening  is  overcome,  or  as  nearly  as  possible  within  o 

4.  During  this  time  the  limb  may  be  supported  laterally  by  sand-baj 
the  end  of  a  week  permanent  dressings  should  be  applied ;  if  the  fracti 
pacted,  a  firm  bandage  extending  from  the  waist  to  the  upper  part  of  t 
tightly  fastened  by  pins  or  tapes,  will  serve  to  keep  the  fragments  in  ap 
if  not  impacted,  and  the  patient  is  old,  this  dressing  may  be  sufficient, 
younger  and  more  restless  patients  a  long  splint,  extending  from  the  wf 
foot,  will  give  better  support,  the  splint  being  well  padded  and  held  in 
bandages  around  the  body  above,  and  around  the  limb  below  ;  6.  In 
practice,  and  in  the  hands  of  those  familiar  with  immobile  dressings,  th 
of-Paris  or  silicate  appliance  is  preferable.  The  patient  should  not  be 
released  from  the  dressings.  The  limit  of  time  required  for  a  cure  sufl 
bear  the  weight  of  the  body  is  scarcely  less  than  six  months.] 

In  gunshot  intracapsular  fractures,  if  suppuration  ensues,  the 
the  bone  and  other  fragments  ought  to  be  removed  ;  and  there  m 
cases  in  which  the  fragments  should  be  removed  immediately,  iis 
done  occasionally  with  satisfactory  results.  So,  also,  if  after  j 
intracapsular  fracture,  suppuration  within  the  joint  were  to  ensu 
tion  would  be  the  proper  resort. 

(b)  Extracapsular  Fracture. 

Like  fractures  within  the  capsule,   these  also  occur  most  fn 
in  advanced  life.     They  are  not,  however,  as  often  met  with  in 
old  age  as  are  fractures  within  the  capsule;  and  they  are  mu 
often    met  with  in    persons  of  middle    age,  and  in    younger 
than  are  intracapsular  fractures. 

Of  fractures  recognized  as  extracapsular,  in  Dr.  Hyde's  tables,  ten  w( 
fifty  years,  and  seven  at  or  over  fifty.  The  three  youngest  were  res 
thirty,  twenty-five,  and  twenty  years  of  age.  Of  the  42  recorded  by  me 
capsular  fractures,  I  have  made  no  careful  tabulation  of  the  ages,  but  it 
that  in  general  they  belong  to  a  younger  class  of  persons  than  the  cases 
as  intracapsular. 

Causes. — As  to  the  immediate  causes,  fractures  without  the 
seem  to  be  the  result  generally  of  falls  or  of  blows  received  direc 
the  trochanter;  occasionally,  also,  they  are  produced  by  falls  i 
feet  or  upon  the  knees. 
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Ithology. — These  fnictitres  may  occur  at  iiri}-  point  exteriml  to  the 
'  fsiprale,  lint  geTierally  the  line  of  frsietiire  is  iit  the  Ijiisie,  eorrt'.spon(linv:; 
wr  nearly  witli  tlie  anterior  and  posterior  ititertrot^hanteric  crests, 
^ilmost  invnriably  the  aeetaljular  penetrateij  tlie  trochanteric  fragment 
in  mch  a  manner  as  to  split  the  latter  into  two  or  more  pieces.  The 
I^Jtrwtiou  of  tlie  lesions  in  the  outer  frajrnients  preserves  also  a  remark- 
ililt*  uniformity :  the  tn ♦chanter  major  being  usually  (iivide«l  from  near 
fhf  centre  of  its  summit,  oblic^uely  downwartl  and  forward  toward  its 
e.  and  the  line  of  fracture  terminating  a  little  short  of  the  trochanter 
r>  or  penetrating  beneath  its  base;  while  one  or  two  lines  of  fracture 
lly  traverse  the  trochanter  major  horizontiilly. 

In  %n  examination  of  more  than  thirty  specimens,  I  have  noticed  but  two  <<i 
three  exceptions*  to  the  general  rules  above  slated.     In  MiiUer*s  collection,  ajieci- 
f  T —  ^'  '  '  >  b  not  accompanied  with  either  iitipactiuu  or  splitting  ot  the  trochan- 
lenl :  but  the  neck,  having  been  broken  close  to  the  inlerlroehanteric 
,  ..     .  apparentlv,  slid  down  noon  the  shaft  about  one  iuch^  at  which  point 
J  firmly  united  by  hone.     Dr.  Neil  I  hiia  alao  a  specimen  of  fracture  at  the 
jl,  hut  without  uniou  of  any  kind,  iu  which  no  traces  remain  of  a  frac- 
"  I  troi*hanters.     The  acetabular  fnignieut  h^tn  moved  up  and  down  upon 

iteric  nntil  it  has  worn  for  itself  n  shallow^  socket  three  inches  and  a 

tnlfloo^,  the  approximate  aurfaces  being  smooth  and  polished  like  ivory. 

The  trochanter  major  is  ustially  turned  backward,  the  shaft   of  the 
femur  ^>eiDg  rotated  in  this  direction,  the  same  as  is  usmiUy  observed  in 
[otter  fractures  of  the  neck  of  the  femur. 

1  have  «e€n  one  exception  to  this  general  rule  in  a  specimen  belonging  to 
[M(ilter(Xo.  25>) ;  the  trochanter  in  this  iostauce  is  tamed  forward,  3<3  that  the 
I  Ofck  i*  ihorter  in  front  than  hehlnd. 

The  tipper  fragments  of  the  trochanter  major-^  whenever  the  lines  of 
are  are  transverse,  ai*e  generally  inclined  inward  towai*d  the  neck, 
Pif  displaced  in  this  direction  by  the  force  of  the  blow,  or  perhaps  by 
resistance  offered  by  certain  niyscles  and  liganieiitous  bands  w  hie  ft 
find  an  insertion  upon  iti5  summit.  TIic  neck  is  found,  iu  most  cases, 
«*tiiding  inward  at  nearly  a  right  angle  mth  the  sliaft,  the  head  being 
UWch  more  depressed  than  the  outer  extremity  of  the  neck  ;  in  conse- 
<lii«ice  of  which  the  lower  mart^in  of  its  broken  extremity  is  driven  much 
<li«p€r  inta  the  trochanteric  fragment  than  is  the  upper  margin. 

MilgMtgne  believes  that  impiiction,  with  consequent  fracture  of  the  trochau- 
^Ih  never  absent  in  true  extracapsular  fractures,  unless  it  he  in  that  very 
Unnatl  Tiiriety  in  which  the  trrnhanter  forms  a  part  of  the  inner  fragment 
(^KdirM  through  the  trochanter  major  and  baae  of  the  neck).  Robert  Hmith 
•JJl^ftairis  the  same  opinion.  1  eannot  agree,  however,  with  either  tif  these  gen* 
iWcn  that  the  rule  is  so  invariable* 

It  ig  certain  that  impaction  and  comminution  of  the  outer  fi-agment  are 
^^7  constant,  and  that,  whether  the  fracture  is  produced  by  a  fall  upon 
tliefi&et  or  upon  the  trochanter  major.  But  the  impaction  does  not  nec- 
<^riW  continue;  sometimes,  indeed,  it  does,  and  the  position  of  the 
Jiwib,  whatever  it  may  be  at  the  moment,  remains  unalterably  fixed  : 
«lWr  very  Uttle  or  considerably  shortened,  according  to  the  degree  oj' 
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impaetioB  ;  rotated  outward  or  inward,  or  in  neither  direction,  perliaj>?t 
according  to  the  direction  of  the  force  and  the  amount  of  comminution* 
In  other  cases,  owing  to  the  extreme  comminution,  and  to  the  wide  sepa- 
ration of  the  trochanteric  fragments,  or  to  the  contraction  of  the  mufc^cles 
inserted  into  the  top  of  the  femur,  or  to  the  weight  of  the  body  in  attempt* 
to  walk,  or  to  injudicious  handling  on  the  part  of  the  surgeon,  such  s^ 
forcible  rotation,  by  wliich  the  neck  is  made  to  act  as  a  lever,  and  actuallv 
to  pry  the  fragments  apart,  or  to  violent  extension,  by  which  the  impac* 
tion  is  overcome — owing  to  some  one  or  several  of  these  causes  it  often 
happens  that  the  fragments  separate,  and  the  leg  becomes  imniedtatel^T 
more  shortened,  mtnable,  and  more  incline*!  to  rotate  outward. 


Fifj.  21K 


Fio.  212. 


Frr..     r  • 


n^ 


Inijwii!t4;(l  exlrmyip-iiiliu  frurturiijs.      (H.  Smith,  i4iul  EHfliWSii.) 

Symptoms. — The  svniploms  whicli  indicate  a  fracture' of  the  neik 
the  femur  without  the  i'u|isidi;  arc  pain,  mobility,  cre)utU8,  *ln>riemti!^ 
and  eversiiHj  of  the  limb.  The  trochanter  major  is  not  as  prominent  ip 
upon  tlie  opposite  side ;  antl  especially  where  the  iragments  are  not  im 
pactetl,  but  are  completely  separated,  it  rotates  upon  a  shorter  axi*^ 
There  are  also  several  other  signs  to  wliirli  I  f^hull  refer  when  considet: 
ing  the  ilifferential  din  gnosis* 

Before  cnasidenag  more  in  detail  llie  value  of  these  several  stgna»  I  wi«b  t^ 
cull  attention  tu  u  fact  which  has  heeii  often  obBerved  by  mysorf  nml  others 
namely,  that  the  patient  ia  able,  sontetime!^,  immediately  atler  this  accident,  t - 
lake  a  tvw  sfef^«;  yet  never,  perhaps,  without  considerable  pain.  The  juime  uiKj 
hnjipen  h\  an  intracapsiular  impacted  fracture,  but  it  happens  much  iiioreoflc" 
in  the  extracaf*»ular  impacted  fracture. 

The  pain  and  tenderness,  accompanied  sometimes  with   swelling 
discoloration,  are  situated  most  often   in   front  of  the  neck  of  th«j  I 
Articular  niohility  exists  in  a  majority  of  cases;  that  is,  rbe  liii)h< 
be  mo  veil  pretty  easily  in  any  direction  by  the  surgeon,  but  not  with«« 
producing    pairi  or   provoking    muscular   spasms.     In    nu»s(    cusca  *^ 


Fig.  214. 
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patient  liimsclf  is  unable  to  move  the  limb  by  his  own  volition,  or  he  can 

oaljr  move  it  slightly.  Crepitus  is  present  whenever  there  exists  a  mode- 
rn t:^  but  not  complete  irapactioih  It  is  also  pix^sent 
generally  when,  the  troehiinteric  fragment  having 
be^^-Mi  extensively  eom minuted  and  loosened,  the  im- 
pa<?tion  becomes  excessive;  and  it  i.s  only  absent 
wlx^n  the  impaction  is  such  that  the  fragments  are 
coiarB  pletely  and  firmly  locked  into  each  other.  A 
8bc>¥"tening  is  inevitable,  at  least  in  all  cases  accom- 
pawiied  with  either  temporary  or  permanent  impac- 

lioxi,  and  we  have  seen  that  one  of  these  conditions 

scUlom  fails.    Eversion  of  the  toes  is  very  constant; 

kt,     in  a  few  instances  upon  record  the  toes  have 

^>eeri   found  turned  in,  or  even  directed  forward. 

The    trochanter  major  usually  seems  depressed  or 

<iri%'en  in  :  and  when  the  two  main  fmgments  are 

completely  separated,  if  the  limb  is  rotated,  the 
Btrochanter  will  be  found  tu  torn  almost  upon  its 
I^R^wu  axis*  or  upon  a  ver}-  short  radius, 

Robert  Smith  bai*  establis^hed  the  folio  win  jr  flistinc-       -t         1    /       ' 

|ion  :    When  the  fracture  isextracapBuIar  and  impacted* 

it  is,  when  it  remains  impacl*fd^  the  shortening  is  only 

^etsLte,  varving  from  ooe-quarter  of  an  inch  to  one 

I  &Qd  a  half;  in  fourteen  cases  measured  by  him  the 

•verage  was  a  fraction  over  three-quarters  of  an  inch  ; 

but  when  it  does  not  remain  impucted   it  ranges  from 

<*ne  inch  to  two  inchei*  and  a  half;  indeed.  Mr.  Smith 

I  irienliona  one  example  in  which  the  shortening  reached  four  inchefl,  and  forty- 
[Iwo  ciises  jrave  an  average  shorten  in  j?  of  something  more  than  one  inch  and  a 
Hiuarter.    Mr.  Smith's  experieace  as  to  the  amount  of  shortening  in  these  eases 
tgT^es  very  nearly  with  my  own. 

In  enumerating  the  signs  of  a  recent  extracapsular  fracture,  it  will  be 
seen  that  I  have,  with  only  slight  variations,  repeated  tlie  signs  of  a  frac- 
ture within  the  capsule.  It  will  become  necessary,  therefore,  to  indicate, 
*»  fir  as  possible,  a  differential  diagnosis. 


Fracture  of  the  net-k  *u 
the  fern  11  r»  (Fergusson.) 


^OVI  oj.   4   rRACTL'RK  WITHIS:  TUK  TAl^dLLll. 

'*'^N)rii^d  otXen  by  alij^ht  vidh^nce. 

A  fjiU  ijpofi  t|,e  forilor  ktiee.  or  »  trip  upon 
■J^J^rpct ,  etc.  Poesi  bl y  h  fal  I  u  po  n  t h  f  t  ro  - 
Jf*'****';  efljieoiAlly  when  uu  old  person  is 
U»»  B«b><M*t  0 f  th n  i ti j u ry . 

^*^*riiJly  ov«r  fifty  yeara  of  ikfe. 

^^r*  (Vip^uent  in  fern  a  lea. 

/•in,  iunderuetti,  tiad   sweUini;  le^  tkud 

*^*>ynfto«l«  not  oden  *eeu. 

'T^*  two  r<»I lowing  measun^iijeiits  to  li« 
j(j  */'^>tn  the  lower  marttin  of  the  imferior 
]oir^'^'^  spinoiiM  pr<>c«33  (tf  tlie  ilium  d*  tlia 
Jut  *''  ***trt;mitv  *jf  tUfi  rniUl<?H:tbi9  externua  or 

I  •ulftr^r^'"'**^  *'  ^^^  ^®^  '*'***  ***  extriump- 
i  '*^M!turea,  often  not  any. 


Si«Ks  or  \  FRArruHK  h^ithodt  thk  capsulk. 
I'riTMbitrcd  nsijttlly  by  ^^reoter  violence* 
A  fftll  iipnu  the  troehcnter  major  in  n<^iii-Iv 

all  cases. 


Oftini  under  filly  years  ofu^e. 

Reliitive  iVequcncy  hi  maloaor  fcnioles  not 
etitablinhed. 

Pain,  awelUngt  and  tendcroeaa  grent^r  and 
more  sufieriiciaL  It  is  especially  ptiirifnl  to 
press  upon  and  around  the  trochanter  major. 

Snperfieial  and  esEten^tve  ecohyvuofli§  quite 
frecinent. 


Shortening  ftt  first  greAter,  Almost  alwayii 
*ome. 
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Signs  op  a  fracturr  within  thb  capsulb 
{continued). 

Shortening  after  a  few  days  or  weeks 
greater  than  in  extracapsular  fractures. 
Sometimes  this  takes  place  suddenly,  as 
when  the  limb  is  moved,  or  the  patient  steps 
upon  it. 

Measuring  from  the  top  of  the  trochanter 
to  the  condyles  or  to  the  malleoli,  the  limb  is 
not  shortened. 

If  there  is  no  impaction,  the  trochanter 
major  moves  upon  a  relatively  longer  radius 
than  in  cases  of  extracapsular  fractures,  the 
pivot  being  nearer  the  acetabulum. 

If  the  patient  recovers  the  use  of  the  limb, 
not  restored  under  many  months,  or  years. 


No  enlargement  or  apparent  expansion  of 
the  trochanter  maior,  after  recovery,  from 
deposit  of  bony  callus. 


Progressive  wasting  of  the  limb  for  many 
months  after  recovery. 

Eventually  excessive  halting,  accompan- 
ied with  a  peculiar  motion  of  the  pelvis,  such 
as  is  exhibited  in  persons  who  walk  with  an 
artificial  limb. 


Signs  op  a  practurb  withoct  the  cawcli 

{continued). 
Shortening  afler  a  few  days  or  week*  less 
than  in  intracapular  fractures,  proTide<l 
proper  extension  has  been  maintained.  Tbit 
IS,  the  amount  of  shortening  changes  bat 
little,  if  at  all,  if  the  impaction  continues.  If 
it  does  not  continue,  it  shortens  more. 

Measuring  from  the  top  of  the  trochanter 
to  the  condyles  or  to  the  malleoli,  the  limtr 
may  be  found  a  little  shortened. 

If  there  is  no  impaction,  the  trochanter 
major  moves  upon  a  relatively  shorter  radios  ^ 
the  pivot  being  more  remote  from  the  ace- 
tabulum. 

The  patient  usually  recovers  the  use  of  th© 
limb  sooner.  In  many  cases,  however,  very 
slowly,  and  walking  is  for  a  long  time  diffi- 
cult and  painful. 

Enlargement  or    irregular    expansion  o^ 

trochanter,  which  may  be  felt  sometimes  di*- 

.  tinctly  through  the  skin  and  muscles,  ai^^ 

!  which  is  especially  manifest  after  the  lap** 

i  of  some  months. 

j     The  limb  preserving  more  nearly  its  nat«»' 
•  ral  strength  and  size 

I     Comparatively  slight  halt,  motions  of  1**P 
I  more  natural. 


[Allis,  of  Philadelphia,  has  noticed  the  relaxation  of  the  fascia  lata  above  t^^ 
trochanter  when  there  is  fracture  of  the  neck  of  the  femur,  and  illustrates  t^^ 
method  of  detecting  this  sign  (Fig.  215).] 

Prognosis. — In  attempting  to  establish  the  diflFerential  diagnosis,  '^'^ 
have  necessarily  been  led  to   consider  most  of  the  essential  points    ^* 
prognosis.     Very  little,  therefore,  remains  to  be  said  upon  this  subjecrt. 
Union  occurs  as  rapidly  in  this  fracture  as  in  fractures  of  the  shaft;  an" 
perhaps  in  general  more  promptly,  owing  to  the  existence  of  impactioi^- 
But  whether  it  occurs   promptly  or  slowly,  or,  indeed,  if  it  does  not 
occur  at  all,  a  remarkable  deposit  of  ossific  matter  almost  invariably 
takes  place  along  the  intertrochanteric  lines,  where  the  bone  has  sepa*- 
rated    from    the   shaft,  and  also,  not  unfrequently,  along  the  lines  of 
the  other  fractures  of  the  trochanter.     This  deposit  is  no  less  remarkable 
for  its  abundance  than  for  its  irregularity,  long  spines  of  bone  often  rising 
up  toward  the  pelvis  and  forming  a  kind  of  knobby  or  spiculated  crowo? 
within  which  the  acetabular  fragment  reposes.     In  a  few  instances  the^^ 
osteophytes  have  reached  even  to  the  bones  of  the  pelvis,  and  forme<-l 
powerful  abutments,  which  seemed  to  prevent  any  farther  displacement 
of  the  limb  in  this  direction,  and  by  some  writers  they  have  been  sup>^ 
posed  thus  to  fulfil  a  positive  design.     A  sufficient  explanation  of  thei^ 
existence,  however,  I  think,  can  be  found  in  the  fact  that  they  proce^^ 
entirely  from  the  trochanteric  fragments,  whose  extensive  comminuti(^* 
and  great  vascularity  would  naturally  lead  to  such  results.     The  sam^ ' 
but  in  a  less  degree,  has  already  been  noticed  as  occurring  in  impacte^-^ 
fractures  at  the  anatomical  neck  of  the  humerus,  where  certainly  suc^^ 
bony  abutments  could  not  serve  any  useful  purpose. 

Probably  in  all,  certainly  in  nearly  all  cases,  the  limb  will  be  found-*-^ 
after  the  union  is  consummated,  more  or  less  shortened,  generally  between   -^ 
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haif  an  inch  and  an  Ineli.     If  exceptions  ever  occur,  it 
«ximple8  in  Tvluch  there  is  no  im^mction*  and  it  is 
ejcamples  are  very  rare.     Sycli  is 
[^falli 


mu.st  I 
certain 


e  m 
that 


those 
such 


iT 


the  united  testimony  ot  aJi  surgeons 
irbose  opinions  have  ever  heen  re- 
*»p«Tt**l  a«  authority  ;  and  tlie  same 
ia  trUf  of  iutrttcapsuhir   fractures. 
l^Witt  ignonince  of  the  elementary 
^    \  of  surgical   science,  or  insin* 
'cerity*  then,  do  these  men  exliiWt 
^ho  affirm  that   they  are  able   to 
i:Teat  ail  fractures?  of  the  femor  with- 
out shortening !     E version  of  the 
'  f<»«H  is  not   so  constant   as   short- 
ening, but  it  will  be  found  to  exist 
ill  iKune  degree  in  a  large  majority 
!  of  ca9e^  even  when  the  case  lias 
kl>ceD  msnaged  in  the  most  skilful 
uttr:  yet  in   this  regard  souie- 
jwill  dejiend  upon  the  position 
rhich    the  limb  is    maintained 
^tluring  the  treatment. 

Trefttment. — The  same princi pi es 
^*f  treatment  are  ap|»licabie  here  as 
Erj  fractures  of  the  neck  within  the 
apwile;  by  which  I  mean  to  say 
^bat,  as  in  all  of  those  examples  of 
rnetare  within  the  capsule  where 
^Xe  relation  of  the  fi*agmcnts  is  such 
IS  to  warrant  a  hope  that  a  bony 
tiiuri  may  be  consummated,  namely, 
*  fi»  the  fragments  are  not  dis* 
fil  or  are  impacted,  the  straight 
Position,  with  only  moderate  extension,  constitues  the  most  rational  mode 
»f  treattment ;  so  also  in  this  fracture,  whenever  the  fragments  are  im- 
*^i<fd  and  remain  impactetl,  tlie  stniight  position,  with  moderate  exten- 
sion, eiuployetl  only  as  a  means  of  retintion,  but  not  so  as  to  overcome 
ction,  is  the  most  suitable.  It  is  only  by  eniploying  this  plan  of 
Qent  that  those  serious  uiisfortunes  to  tlie  j patient  can  be  avoided 
would  necessarily  continue  to  occur  if  the  patient  were  in  the  one 
to  dispense  with  apparatus  wholly,  or  to  get  upon  his  crutches  as 
i  as  the  condition  of  his  limb  and  of  his  body  will  permit.  This  coh- 
on  L9  base<l  upon  the  admitted  difficulty  of  diagnosis. 

It  tm  ii  well  understood,  the  diagnoais  between  these  two  varieties  of  fnicture 
pt\'  '  -sib!e  during  the  life  of  the  patient,  then  how  shall  we  know  in  any 
lich  nf  the  two  plans  to  adopt?  If  we  act  upon  the  supposition 
I  u  1-  \Mtmrt  the  capsule,  adopting  Sir  Astley  Cooper's  method^  and  it  proves 
*•»  hvft  been  a  fracture  without  ihe  capsule,  we  mav  do  irreparable  injury  to 
^W  patient.  It  is  precisely  here  that  this  diatin^ulabed  surgeon  committed 
«i»  freat  error;  not  in  denying  that  certain  speciaienn  were  fractures  of  the 
within  the  capsule  united  by  bone,  nor  in  constantly  urging 


Bfeihod  of  reoognizing  the  relaxatinti  of 
tin*  liiseia  luta  after  fracture  of  tlie  neck  of 
the  femur.  (Allis*) 
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upon  his  contemporaries  the  iiiiproUaljility  of  !*uch  an  event;  but  in  llijiL  while 
he  admitted  its  possibility,  he  chose  to  reeominend  a  plan  of  treatment  which 
was  unlikely  to  Insure  such  a  union,  and  which,  in  the  uncertainly,  if  ooi 
impnsstbiiity  of  dia^noais,  was  liahle,  upon  his  supposed  nuthority,  to  b^adoplH 
ill  i»iauy  caHCi)  of  extracapsular  fractures. 


Fi«i.  '2U. 


Fio.  217, 


KxtriicapAuhir  frat'tiii-e.     (Erichsen,) 


Extrncupsuliir  fracture.    (R.  Smith.) 


Fui.  21M. 


Again,  if  the  fmcture  be  extracapsular  and  not  impacted,  or  the  m^^" 
paction  hm  been,  for  uny  cause,  overcoine;  or,  if  the  fracture  be  int^ 
capsular  ami  not  impacted  :  or  if  the  capsule  is  lacerated  and  the  fr^l 

nients  are  in  consequence  displaced ;  th^**' 
again,  no  injury  need  result  from  the  tre^*-^* 
merit,  if  we  adopt  the  straight  position  vi  •^^ 
inorlerate  extension.  That  it  is  or  is  n*** 
impacted  we  may  know  generally  by  tl^*^ 
amount  of  displacement,  although  we  ms^O^  I 
not  easily  decide  whether  the  frsietitre  •*[ 
within  or  without  the  capsule.  Now,  tt*^| 
amount  of  shortening  will  determine  pn»] 
eriy  enough  the  amount  of  extension  to  T 
emplo^^eiL  In  either  aise,  however,  v^*"' 
shall  not  employ  as  much  extension  as  i 
fractures  of  the  shaft ;  and  while,  if  it 
an  intrac^ipsular  fracture*  we  may  only  gar 
Extracapeular  fracture.  ^  shorter  and  firmer  ligamentous  unfoc,   - 

it  proves  to  be  extracapsular  we  shall  in 
sure  a  better  and  more  speedy  bony  union. 

If  any  turgeon,  acting  upon  the  suggeationa  here  made,  ghall  conBne  a  fetiWe 
or  an  aged  persim  in  the  horizontal  poBture.  with  or  wiihout  a  straight  spltDU-'^ 
until  the  powers*  of  nature  have  he^onie  exhausted*  and  death  ensues,  as  mt^^ 
readers  have  already  been  admonished  may  happen,  we  are  not  to  he  held  respon- 
sible ibr  his  want  of  judgment  or  of  skill.     We  have  advised  this  plau  K^i[  r    ^ 
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[oaiy  tor  «o  long  a  period  a^  the  eondttion  of  the  patleut  rendem  it  entirely 
wfe»  or  aa  it  can  prove  useful*  No  doubt,  then,  in  a  iikrgi*  number  of  cases,  it 
till  have  to  be  abandoned  very  early,  and  in  not  an  int^oiiiiiderable  {iroportion 
lU  oonitTftint  will  be  plainly  inadmissible/rf^m  fhe  bftfimtint}} 


Fta.  :il9. 


/^, 


.r 


Miller's  sphut  fur  extrHOApsuliir  fnn'ture.     {  Krnm  Miller.) 

(c)  Fractures  of  the  Neck,  Intra-  and  Extra-capsular. 

It  is  scarcely  necessary  to  say  that  the  line  of  fracture  through  the 
'of  the  femur  may  be  such,  that  it  shall  be  in   part  within  und  in 
without  the  capsule;  and  such  fractures  will  bu  even  more  difficult 
to  diagnosticate  than  either  of  those  forms  of  which  we  have  just  spoken. 


Fiu.  S2U, 


Fiii.221. 


.^^  -* 


Lurp  mlmi^  the  tiit«rtr*Mflmni«nV  hne. 
I  tiling  and  extra-capsul&r.  (Pick.) 


D)rtpla«>*iiieiit  which  rt^sitlt**  (mm  miiscii- 
Inr  actio II  in  frrmture  of  Lhu  uock  \  the  letters 
IndicHle  (he  aeveml  mii»t*l«9.  {IIiiuL) 


symptoms  will  he  minidy,  however,  thoae  which  cha^racterize  frae- 
^areg  within  the  capsule,  while  the  treatment  ouglit  to  be  such  ils  we 
W  ailopt   in   those  fractures  which   are  wholly  without   the  capsule. 

» »l  the  Ne<?k  of  the  Femur.     CUtiieul  LefMtrt!  at  the  Benevu*?  Ifo^piuil,  hy  the 
'^ytioritv  iij  ETiifiioyfjieiit  c*f  KKt«n*iori*  etc.     The  Meiiicwl  H<?<'ord,  March  9,  laZ**. 
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The  chances  for  bony  union  are  increased  in  proportion  as  the  line  of 
separation  extends  outside  of  the  capsule,  and  we  ought  to  be  diligent  in 
our  eflForts,  if  we  have  made  ourselves  certain  that  the  fracture  is  partly 
extracapsular,  to  secure  a  good  bony  union ;  a  result  which  experience 
has  shown  may  be  reasonably  anticipated. 

[Ogston  gives  three  fragments  to  these  fractures,  viz.,  the  head  and  neck,  the 
trochanter  major,  and  the  shaft  of  the  femur.  Pick  states  that  *'  where  no  im- 
paction  occurs  there  is  always  more  displacement  than  in  the  intracapsalar 
variety.  The  line  of  fracture  being,  for  the  most  part,  external  to  the  capsalar 
ligament,  there  is  nothing  to  oppose  the  force  of  the  muscular  action  upon  the 
lower  fragment,  which  is  drawn  upward  by  the  glutei  muscles  and  the  combined 
action  of  the  rectus  femoris  in  front,  and  the  biceps,  semi-tendinosus,  and  semi- 
membranosus behind ;  and  is,  at  the  same  time,  everted  from  the  same  causes 
which  produced  eversion  in  the  intracapsular  fracture.     (Fig.  221. )] 

The  necessity  for  some  extension,  ana  of  firm  retentive  apparatus  in  this  form 
of  fracture,  furnishes  another  argument  in  favor  of  the  employment  of  the  same 
means  in  fra(^tures  wholly  within  the  capsule.   We  shall  thus  avoid  the  mischief 
which  might  arise  from  mistaking  a  fracturQ  of  the  character  of  which  we  are 
now  speaking,  for  a  fracture  wholly  within  the  capsule. 

[Senn,  of  Milwaukee,  advises  fixation  of  the  limb  in  impacted  fractures,  and  i^^ 
non-impacted  fractures  reduced,  by  means  of  a  plaster-of-Paris  dressing,  with  * 
splint  and  pad  for  compression.    The  following  is  his  description  of  the  applies- 

Fig.  222. 


Senn's  splint. 

tion  of  the  apparatus:   The  patient  is  dressed  in  well-fitting  knit  drawers  and  * 
thin  pair  of  stockings.    For  strengthening  the  plaster-of-Paris  dressing  over  tt»^ 
joints,  and  at  other  points  where  greater  strength  is  required  oaken  shavings  ar« 
placed  between  the  layers  of  plaster;  these  small  thin,  splints  greatly  in crea^* 
the  durability  of  the  dressing  without  adding  much  to  its  weight.     The  boD5 
prominences  are  protected  with  cotton   before  the  plaster-of-Paris  dressing   ^^ 
applied.     The  drawers  and  stockings  furnish  a  more  complete  and  better  pro- 
tection to  the  skin  than  roller  bandages.     Usually  about  twenty-four  plaster-o^ 
Paris  bandages  are  required  for  a  dressing.     The  fractured  limb  is  first  encase^ 
in  the  dressing  as  far  as  the  middle  of  the  thigh,  when  the  patient  is  lifted  oti^ 
of  bed  by  two  strong  persons,  the  physician  supporting  the  limb  so  as  to  prevent 
disengagement  of  the  fragments  if  the  fracture  is  impacted,  and  to  guard  again^^ 
additional  injuries  in  non-impacted  fractures.     The  patient  is  placed  in  tlj* 
erect  position,  standing  with  his  sound  leg  upon  a  stool  or  box  about  two  feet  i  ^ 
height;  in  this  position  he  is  supported  by  a  person  on  each  side  until  thedre^^** 
ing  has  been  applied  and  the  plaster  has  set.     A  third  person  takes  care  of  tb^^ 
fractured  limb,  which  is  gently  supported  and  immovably  held  in  impacted  frac- 
tures until  permanent  fixation  has  been  secured  by  the  dressing.     In  non-in^^ 
pacted  fractures  the  weight  of  the  fractured  limb  makes  auto-extension,  whic^^ 
18  often  quite  sufficient  to  restore  the  normal  length  of  the  limb  ;  if  this  is  no^ 
the  case,  the  person  who  htis  charge  of  the  limb  makes  traction  until  all  short^" 
ening  has  been  overcome,  as  far  as  possible,  at  the  same  time  holding  the  limi^ 
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Fig.  323. 


||xiditiou  so  that  the  great  toe  is  on  a  .«$traight  line  with  the  inner  margin  of 
^lp*tella  and  the  anterior  superior  spinouii  process  of  the  ilium.     In  applying 
Vl^piaffter-of-Paris  bandages  over  thereat  of  fracture,  a  fenestrum,  correspoud- 
ittC  tn  sixe  to  the  dimen»iona  of  the  coraprej*s  with  which  the  lateral  pressure  is 
t^liftfliade*  i»  lefl;  open  over  the  great  trochanter.    To  secure  perfect  immobility 
M  of  fracture,  it  h  not  only  necessary  to  include  in  the  clresaiiig  the 
I  limb  and  the  entire  pelvis,  but  it  is  absolutely  neceaaary  to  include  the 
[  «/ppoeite  QH^^H^Ikr  a»  the  knee,  and  to  extend  the  drei^sing  an  far  a^  the  ear- 
ilige  of  tnN^llth  rib.     The  wolint,  which  is  represented  by  Fig.  *2'22,  is  incor* 
med  in  the  pi  aster- of- Paris  dressing,  and  must  be  careftdly  applied  **o  that 
f  compress,  composed  of  a  well -cushioned  pad  with  a  atitf,  unyielding  back, 
-VQilB  directly  upon  the  trochanter  maj(»r^  and  the 
ytimrr  which  is  made  by  a  net  screw  is  directed 
^^^■^t  axis  of  the  femoral  neck.     The  set  scrcw^  is 
^^^Hpeted  by  a  key  which  ii^  used  in  regulating  the 
^^^^Sinre.     Lateral   preaaure  is  not  applied    until 
t.hc  plaster  has  completely  set.     If  the  patient  is 
^eil  supported  and  the  fractured  limb  is  held  iin- 
saioraMy  in  proper  position,  but  little  pain  is  ex* 
^^^■dtnccd  during  the  application  of  the  ilressiBg. 
^^^^Mdpe  should  be  guarded  against  by  the  admin- 
^^^H^iim  .if  stimulants.     As  soon  as  the  phister 
^^^^p  '  y    hardened    to   retain   the   limb  in 

^^^ft[y^     ^  >n.  the  patient  should  he  laid  upon  a 

saiooth,  even  mattress,  w*ithoiit  pilbws  under  the 
*iiid,  and   in  non-impacted  fractures  the  toot  is 
tM  in  a  stjaight  position,  and  extension  is  kept 
ip  autil  lateral   pressure  can    be  applied.      The 
luiertl  prce«ure  prevents  all  possibility  of  disen- 
f  ^rtf^rment  of  the  fragment  in  impacted  fractureBj 
^Lfid  10  non-impacted  fragments  it  creates  a  con- 
liiion  rwembling  impaction  by  securing  accurate 
leiiion  and  mutual  interlocking  of  the  uneven 
ored  surfaces.  No  matter  how  snugly  a  plaster- 
Ilia  dressing  is  applied,  Jisthe  resultof  shrink- 
}  m  a  few  days  it  becomes  loose,  and  without 


\,-0i^ 


—  Biatfis  of  making  lateral  pressure,  it  would 
5»<«aj|i#  n«C€S8Ary  to  change  it  from  time  to  time 


SeiinV  <lrea8Jiig  oomjilete. 


*«^ord«r  to  render  it  efficient.  But  by  incorporating  a  aplint,  as  shown  in  Fig. 
^^in  the  plaater  dressing  (Fig*  223)  this  is  obviated^  and  the  lateral  pressure 
^•regulated  from  day  to  day  by  moving  the  set  screw,  the  proximal  end  of  which 
•^■t*  in  an  oval  depression  in  the  centre  of  the  pad.  From  time  to  time  the 
W*^  i«  removed^  and  the  skin  washed  with  diluted  alcohol  for  the  purt>0Ae  of 
Kittrding  against  decubitus.] 


§  2.  Fractures  of  the  Trochanter  Major. 

{a)  Fracture  through  the  Process. — Cooper^  savs:  ''Fractures  some- 
happen   through   the   trochauter   major  ohJiqucly,  and  the  cervix 
femoris   dot's    not  participate   in    the  injury,"     The  illyytration, 
.  224,  '^  exhibit^/'  lie  says,  **  the  ^eat  of  fnieture  of  tlie  trochanter 
y or  often  mistaken  for  fractured  cervix  femoris ;  this  fracture   unites 
V  bone.'*      The  line  of  this  supposed  fracture,  as  shown  in  the  illustra- 
400,18  from  near  the  top  of  the  trochanter  major  downward  and  inward, 
lertninating  on  the  shaft  just  below  the  trochanter  minor.      It  does 
therefore,  involve  the  neck,  but  it  severs  the  thigh-bone  completely." 

8h  Aittl^y  Coop>er  believed  that  he  had  seen  three  other  similar  cases  in  the 
^ouieof  his  practice,  none  of  whichy  however,  was  established  by  diaaection, 

8tr  AitWjr  Cboper^oD  Dislocations  and  Fractures  of  the  JornU,  Londoa«  2d  ed.,  1833^  p.  158. 
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Fig.  224. 


I  am  compelled  to  state  that  the  fracture  described  by  Sir  Asdey" 
unaccompanied  with  comminution  of  the  trochanter  major,  has  probably 
never  been  met  with.  The  illustration  which  h^ 
furnished  of  this  accident  was  drawn,  not  froia 
any  such  specimen  seen  by  himself,  but  from  hi? 
own  ideas  as  to  what  conditions  of  the  fracture 
would  best  explain  the  clinical  phenomena  pre- 
sented. Surgeons  of  Sir  Astley*s  day  had  not 
become  so  well  acquainted  with  the  variety  of  con- 
ditions in  which  an  extracapsular  impacted  frac- 
ture may  be  found — in  some  cases  the  penetradoa 
being  almost  imperceptible,  while  in  others  the 
penetration  is  such  as  to  separate  the  trochanter 
into  several  fragments,  some  of  which  may  be  com- 
pletely detached  and  displaced. 


Sir  Astley  Cooper's  im- 
aginary fracture  through 
the  trochanter  major. 


Sir  Astley  Ck>oper'8  error  in  diagnosis,  as  Malgaigofr 
does  not  hesitate  to  call  it,  has  embarraBsed  and  misled 
many  who  have  attempted  to  study  this  subject ;  tod 

which  embarrassment  can  only  be  relieved  by  a  complete  rejection  of  all  that 

Sir  Astley  has  written  upon  it. 


Fio.  225. 


'  (b)  Fracture  of  the  Process. — [A  distinction  should  be  made  between 
a  fracture  through  the  trochanter  major  and  a  fracturing  oflF  of  the 
process.! 

[Fracture  of  this  bone  is  very  rare,  but  its  existence  has  been  proved  hf 
The  epiphysis  may  be  fractured  off  at  its  base,  or  it  may  be  cmahed. 


dissection.  .  .  ^ ^  ^ 

he  more  frequent  cause  is  direct  violence,  as  a  fall  upon  the 
trochanter.  The  symptoms  are,  pain  and  swelling  at  the  sett 
of  fracture,  absence  of  prominence  of  the  trochanter,  ability 
to  seize  the  fragment  of  bone  and  move  it  separately  fnv^ 
the  shaft,  crepitus  when  the  limb  is  abducted,  and  no  short- 
ening. The  prognosis  is  unfavorable  as  regards  union.  The 
treatment  must  be  such  as  will  maintain  the  fragments « 
nearly  in  apposition  with  the  shaft  as  possible.  AbductioD 
of  the  limb  was  recommended  by  Bransby  Cooper,  and  th» 
position  will  certainly  approximate  the  separated  parts.  1° 
other  respects  the  patient  should  be  confined  to  the  recum- 
bent position  for  a  period  of  at  least  one  month.] 

The  case  reported  by  Waechter*  may  be  given  as  an  illo** 
trative  example.  A  man  71  years  old,  fell  upon  his  left  hipj 
there  was  no  sign  of  contusion  and  no  crepitus.  Outward 
rotation  alone  caused  pain.  Subsequently  the  limb  beam* 
flexed,  rotated  inward  and  adducted.  Four  weeks  after  the 
accident  he  died  of  pneumonia.  **  The  upper  and  inner  por- 
tion of  the  trochanter  was  separated  by  a  line  of  fracture 
which  lay  entirely  outside  the  joint,  beginning  close  bythe 
upper  edge  of  the  insertion  of  the  capsule,  running  dowu- 
ward  and  outward,  and  then  up  across  the  top  of  the  tro- 
chanter. The  fragment,  which  was  split  into  two  pieces  th^ 
were  slightly  movable  on  each  other,  was  slightly  di8pl»ce<J 
backward  and  inward,  and  the  periosteum  was  torn  in  frou^ 
but  not  on  the  outer  side.  The  tendons  of  the  pyrifonntf. 
obturator  internis  and  gemelli,  and  the  anterior  fibres  of  the 

glutaeus  medius,  and  upper  fibres  of  the  glutaeus  minimus  remained  attache<i 

to  the  fragment. 

*  Deutsclie  Zeit.  fur  Chirurgie.  1877,  p.  104. 


Fracture  of  tlie  tro 
chanter  major. 
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Fm,  2L'fi. 


c.l 


myself  reported  one  example  of  thb  fracture  as*  having  come  under 

^ rvatjon.     The  patient,  J.  R.,  aet,  23^  fell  frora  a  high  wagon,  striking 

Ifi  1tli!eft  hip.  When  he  got  upon  hb  feel,  lie  found  himself  unable  to  walk, 
I  'was  carried  to  hh  ro*mi.  Fourteen  days  iifter  the  accideut  I  saw  the  patient 
h  l^r  Wilcox.  The  thigh  wa,'^  not  appreciably  shortened,  nor  was  there  any 
reion  or  inversion;  hut  the  epiphyais  of  the  trochanter  major  was  carried 
r^rd  toward  the  crest  of  the  ilium  half  an  inch,  and  slightly  »ent  in.  No 
pittis  could  be  detected.  The  splint  wa^*  continued  five  weeka;  and  about  a 
nth  after,  I  found  the  fragment  iu  the  same  place,  hut  he  was  able  to  ivalk 
b  only  a  slight  halt. 

[c)  Separation  of  the  Epiphysis  of  the  Trochanter  Major. ^ — [Sejmra- 
n  of  the  epi[dijsis  of  the  trochanter  in  young  persons  is  u  rare  accident. 
IS  more  often  caustnl  by  a  direct  injury  to  the  truclumter,  but  in  some 
^es  it  seems  to  have  been  due  to  muscular  action.  There  is  evei-sion  of 
Psfoot,  a  swelling  over  the  trochanter,  and  iniibility  to  use  the  limb  freelv. 
tixnany  cases  there  wa?^  tlic  mpid  forniiition  of  an  abscess,  with  a  tendency 
^\»yiemia.  The  treatment  nm^t  bc\  rcj^t  with  the  limbstraight  but  abducted,] 

PMr.  Key  reported  the  following  case:  A  girl,  a^^ed  about  Ifi  years,  fell  upon 

Ae  ttidewalk,  and  struck  her  trm: banter  violently  against  the  curbstone.     8b e 

troie, and,  wflhout  much  paiti  or  difficulty,  walked  home, 

Tlif  right  leg,  which  Wiw  the  one  injured,  wiis  cnnsider- 

*bl?  everted,  and   appeared   to  be   about   half  an  incb 

longer  than  the  tiound  limb*     It  could  be  moved  in  all 

•iirectioni*,  but  abduction   gave  her  considerable   pain. 

^be  had  perfect  command  over  all  the  muacles,  except 

the  rotators   inward.     No    crepitus   could   he   detected. 

f*wtr  days  after  admi&yioii  nhe  died.     The  autopsy  dis- 

cl(»d  a  fracture   throui^h   the  base  ol'  the   trochanter 

roiijor,  but  w*ithout  laceration  of  the  tendinous  expansions 

*liich  cover  the  outside  of  this  proccsa,  ho  that  n*»  dis- 

pUctment  uf  the  epiphyj^is  had  occurred,  nor  coald  it  be 

i»o^ed,  except  to  a  small  extent  upward  and  downward, 

^  considerable  collection  «>f  pus  was  found,  alHo»  below 

*ik1  in  iront  of  the  trochanter.     Tbe  absence  of  dinplace- 

•J"^*!!!  ]T\   the    Iragmeut,  with    its   peculiiir   and    limited 

option,  sulficiently  explained  why  the  fracture  could  not 

W  «ictan  ed  during  1  i  fe, 

A  ca»e  wart  reported  by  McCarthy  to  the  Lond«:m  Pathological  Society,  and  is 
tfHnt^  in  its  Transactions  as  "a  traumatic  separatiiin  of  the  trochant-eric  epi- 
W>yiis,'*  The  patient  was  a  girl  eight  years  old,  who,  when  bnmght  to  the 
P'^pitftl,  wa«  confiidered  twi  ill  to  be  examined,  and  died  a  few  hours  afterward, 
pie  history  waa,  that  she  had  never  had  any  illnesH  previous  to  a  fall  on  the 
'^  side  A  week  before,  while  playing.  A  flay  or  two  later  a  lump  was  noticed 
^D  the  left  hip,  and  the  child  was  kef>t  in  bed  in  consc<iuence.  A  few  days  later 
htt breathing  became  so  ditfrcuk  that  she  was  broughi  to  the  hospital,  walking 
J^e  (liatao  c^j ,  half  a  mile,  an  d  n  o  t  co  m  plaining  o  f  pa  in.  Tbe  an  t  opsy  s  h  o  wed 
r  pyemic  pericarditis,  pleurisy,  and  pneumonia,"  a  large  extraperitoneul  abscess 
JJlhe  pelvis,  connecting  along  the  tendon  id^tlie  pyriforniis  with  another  around 
neck  of  the  femur.  The  trochanterir  epipliysis  was  completely  detached 
I  the  shaft,  but  held  in  position  by  tendinrius  attach raents  and  reflections  of 
f  cBpp^uleJ 
[I'fof  Roddick,  of  I^Iontreal,  Canada,*  repiorta  a  case,  A  lad,  jet.  IG,  became 
^e  in  consequence,  as  Dr.  Roddick  thinks  probable,  of  leaping  a  fence  in 
uu  of  a  ball.  Subsequently  an  abscess  formed  over  the  trochanter,  which 
*<»j>ened,  A  few  weeks  later  he  died,  apparently  as  a  consequence  of  pyajmic 
'^'lion.  It  was  then  found  that  the  trochanter  was  lying  m  a  mass  of  pus, 
■^Ir^ly  separated  from  the  shaft,  and  with  no  olher  lesion. 


Mr.  AstOD  Key's  ctiaf. 
Preji.  i\95,  Gny'a  Mil 
aoum.     (Frt>in  Bryant.' 


•  McC^otby, Tmns.  Paih.  S<x%  London,  vol.  xxv.,  187-1,  p-  2m  (Stiinson). 
«  rioHdifk,  Canftilii  M*^,  und  Surg.  Jouni  ,  Nov.  lf*7A,  p.  207. 
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§  3.  Fractures  of  the  Shaft  of  the  Femur. 

Causes. — Unless  the  fracture  has  taken  place  just  above  the  condjfes. 
or  immediately  below  the  trochanter  minor,  in  a  very  large  proportiV>» 
of  cases  it  has  been  produced  by  a  direct  blow.  The  bone  is  mo^^ 
frequently  broken  in  its  middle  third,  and  usually  at  a  point  somewhat 
above  the  middle  of  the  shaft. 

Iq  an  examination  of  twenty-four  fractures  of  the  shaft  belonging  to  Dx"- 
Mutter  three  were  in  the  upper  third,  two  in  the  lower,  and  nineteen  inth^' 
middle  third. 

In  the  adult  these  fractures  are,  with  only  an  exceedingly  rare  excep — 
tion,  oblique ;  and  the  obliquity  is  generally  greater  than  in  the  case  of 
other  bones. 

This  fact,  which  is  very  difficult  to  determine,  in  most  cases,  upon  the  living 
subject,  I  have  established  by  a  considerable  number  of  observations  madeuporm. 
cabinet  specimens.  A  transverse  fracture  is  found  only  twice  in  Dr.  Moasey's^' 
collection,  containing  thirty  examples  of  fracture  of  the  shaft;  and  in  Dr- 
Mutter's  collection,  specimen  B  71  is  an  adult  femur,  broken  nearly  transversely^ 
through  its  middle  third ;  and  it  is  united  with  a  shortening  of  about  one  inck  . 

The  direction  of  the  obliquity  varies  exceedingly,  especially  in  th^ 
middle  and  upper  thirds ;  in  the  middle  third,  however,  it  is  generallj?" 
downward  and  inward ;  but  in  the  lower  third  its  direction  is,  with  only 
rare  exceptions,  downward  and  forward,  and  the  superior  fragment  i^ 
found  lying  in  front  of  the  inferior. 

It  is  more  common  to  find  a  transverse  fracture  in  the  middle  thirci 
than  at  any  other  point  of  the  shaft  of  the  bone ;  but  in  the  upper  thlr<-l. 
the  obliquity  is  extreme  and  almost  constant.     At  whatever  point  of  th^ 
shaft  the  bone  is  broken,  the  degree  of  obliquity  is  generally  such  tha.^ 
the  fragments  cannot  support  each  other  when  placed  in  apposition  ^ 
unless  indeed  the  fracture  is  near  the  condyles,  where  the  greater  breadtb 
of  the  bone  creates  an  additional  support ;  but  even  here  the  cabinet 
specimens  still  present  a  striking  obliquity,  with  more  or  less  overlappioff- 
In  the  case  of  children,  and  especially  of  infants,  the  bone  is  not  unfre— 
quently  broken  transversely  or  nearly  transversely,  or  it  is  serrated  oi" 
denticulated,  so  that  complete  lateral  displacement  is  much  less  frequent. 

The  direction  of  the  displacement,  however,  in  fractures  of  the  shaft 
of  the  femur,  does  not  always  depend  upon  the  direction  of  the  line  of 
fracture.     In  fractures  of  the  upper  third,  whatever  may  be  the  direc- 
tion of  the  line  of  fracture,  the  lower  end  of  the  upper  fragment  incline^ 
forward  and  outward,  and  the  upper  end  of  the  lower  fragment  inward  ^ 
unless,  indeed,  this  inclination  is  controlled  by  actual  entanglement  o*^ 
the  broken  ends  with  each  other.     In  the  middle  third  the  fragments  al^ 
generally  take  the  same  relative  position,  whatever  may  be  the  direction 
of  the  fracture  ;  but  when  the  fracture  takes  place  at  or  near  the  co^' 
dyles,  where  the  diameter  of  the  bones  is  much  greater,  the  direction   ^ 
the  obliquity  determines  pretty  uniformly  the  direction  of  the  displa^^^ 
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Symptoms. — Tlie  symptoms  wliieli  chsM-acterize  a  fracture  of  tlie  shaft 
tbe  femur  are  those  wliich  are  couimon  to  all  fractures,  namely,  mo- 
il ity,  crepitus,  dit*plaeernent  of  the  fragments,  pain,  and  swelling,  to 
"irliicli  ui*e  aJdeil  tienerally  a  shortening  of  the  limb,  with  emersion  of  the 
foot  iiud  leg,     Owing  to  the  grc^at  amount  of  muscle  covering  the  thigli, 
or    to  the  swelling  which   immciliately  follows  the  injury,  it  is  sonictimes 
^JifB cult  to  determine  at  what  precise  point  the  fnicturc  has  occurred; 
^B|<1    it  is  genemlly  still  more  tliificult  to  say  whether  the  fracture  is 
^bliqne  or  transverse ;  indeed,  this  latter  question  is  sometimes  decided 
upproximately  by  a  reference  to  the  age  of  the  patient  ratlier  than  by  the 
~  lamination  of  the  limb.     The  immediate  shortening  varies  from    lialf 
iuch  to  an  iridi  and  a  half,  or  even  more;  and  it  will  average  about 
ouL*    incli  in  the  case  of  healthy  adults. 
^-    IPxognosis.-* Whatever  may  have  been  the  genera!  opinion  of  experi- 
^keod  surgeons  as  to  the  question  of  shortening  in  other  fractures,  very 
^ftw^    certainly  have  ever  claimed  that  in   fractures  of  the   femur  a  com- 
Hjleto  restoration  of  the  bone  to  its  original   length  was  generally  to  he 
^■xpe^^ted.     There  seem,  however,  to  have  existeil  only  certain  vague  and 
Hbdefinite  notions  as  to  tlie  proportion  and  amount  of  tliis  shortening, 
and   ^hich  had  for  their  basis  nothing  better  than  a  few  imperfect  observa- 
^^iot&s.     The  average  shortening  in   fractures  of  the  upper  third  of  the 
^HUixr,  in  the  cases  examined  by  me.  was  about  four-lifths  of  an    inch  ; 
^Bi  file  lower  third  it  was  a  fraction  over  three-quarters,  and  in  the  middle 
^Pnircil  a  traction  less  than  three-quartcrs  of  an  inch  ;  and   the  average  of 
the  ^ivhole   number  was  almost  exactly  three-quarters  of  an   inch  (three- 
quai^t^'rs  and  one  forty  sevet»th).     These  analyses  were  made  upon  simple 
fractures,  and  were  exclusive  of  those  in  which  no  shortening  at  all  oc- 
l»iTo-fi.     An  analysis  whicli  included  also  those  which  had  not  slnntened, 
tltto^l  the  average  shortening  to  half  an  inch  and  af»out  one- tenth. 

|Act  ^lamination  of  eabinet  spec! mens  does  not  present  a  result »o  favorable  even 

|thi9.    Of  nineteen  fractures  of  the  shaft  of  the  femur  contained  in  Mutter*8 

wti^t,  not  one  seems  to  have  heen  shortened  less  than  one  inch. 

fbfty  s  Chelius  :  **  Fracture  of  the  thigh -bone  is  aivvays  a  severe  accidents  as  the 

t»k^n  cods  are  retained  in  proper  contact  with  great  difficulty.    The  cure 

'£»    place  most  cojnrnoniy  with  detorniity  and  aliorteniog  of  the  limln  espe- 

klly   in  obliijue  fractures,  and  those  which  occur  in  the  upper  and  lower  third.' *^ 

John  Bell:    ''The   machine   i»   not   yet   invented  by  which  a  tmctured 

*-Vwine  can  be  perfectly  secured/'     And  Benjamin   Belt  declares  that  '*  an 

jp^^al  method  of  securing  oblique  fractures  in  the  bones  of  the  extremities, 

'|>ecittUT  of  the  tblgh-bone,  is  perhajjs  one  of  the  greatest  dejiidenita  of 

— ^    >Hi  surgery/^^     Nelaton  remarks:  "A  fracture  of  the  bodv  of  the  fenuir, 

▼ilh  ao  adult,  h  always  a  grave  accident,  iuaamuch  as  it  demimd^  so  long  a  con- 

nDemerit  to  the  bed.  and  especially  on  account  of  the  shortening  of  the  lirab, 

which    it  is  almost  impossible  wholly  to  prevent;  accordingly.  Boyer  recora- 

luetids    to  the  surgeon,  from  the  fir^t  day.  t4)  annoiince  to  tlie  parents  of  the 

■'"^^t  ihe  posaibility  of  this  accident.     With  infants,  on  the  contrary,  it  is 

't  always  emy  to  avoid  the  shortening."*^ 
-^•I^aigne  declares  his  opinion  on  this  subject  thus:  **  At  a  period  quite  recent, 
r?***^'t  pretended  to  cure  all  fractures  without  shortening,  and  his  jonrnal  con- 
^*'tt»  *»over«l  examples.     In  imitation  of  Desatilt,  various  practitioners  have 

l«r   -  '  -urgory,  by  J.  M.  Cb^lius,  trauslat<j<ljetc.,  l»y  South.     First  Amer.  ed*,  vol. 

*•/  .See  also  p.  «26,  paragrrti)h  (170. 

.  Surgery,  by  Benjauiin  Bell,  vol.  vii.  p.  21,     Eiiinbtirgh,  1801. 
ita^mim  de  P»thologie  Chinirgical©^  par  A.  Nfdaton,  totii*  pretn.  p.  752,     Paris,  184-1. 
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modified,  corrected,  and  improved  the  apparatus  for  permanent  extension,  ^D( 
they  claim  to  have  themselves  obtained  as  complete  success.    I  ou^ht,  them,  t 
declare  here,  in  the  most  positive  manner,  that  I  have  never  obtained  like  re 
suits,  either  in  the  use  of  my  own  apparatus,  or  with  that  of  others,  nor  indeed, 
where,  in  pursuance  of  my  invitation,  several  inventors  have  applied  their  appa- 
ratus in  my  wards.     I  have  examined,  more  than  once,  persons  declared  cured 
without  shortening,  and  yet,  upon  measurement,  the  snortening  was  always 
manifest.    The  misfortune  of  all  those  who  believe  that  they  have  obtained 
those  miraculous  cures  is,  that  they  have  not  even  thought  of  instituting  a  com- 
parative measurement  of  the  two  limbs ;  I  will  sav  even  more,  that  they  are  most 
generally  ignorant  of  the  conditions  of  a  good  and  faithful  measurement.    Some- 
times,  also,  they  have  been  deceived  in  another  way— in  falling  upon  fractons 
which  were  not  displaced,  especially  with  young  persons ;  and  they  have  belieyed 
that  they  have  cured  with  their  apparatus  a  shortening  which  had  never  existed. 
In  short,  when  the  fragments  are  not  displaced,  or  even  when  they  are  brought 
again  into  contact  and  maintained  by  their  reciprocal  denticulations,  it  is  eaay 
to  cure  the  fracture  of  the  femur  without  shortening ;  aside  of  those  two  condi- 
tiouM,  the  thing  is  simply  impossible.*' 

Dr.  Buck,  of  New  York,  thinks  that  with  a  shortening  of  one  inch,  or  even 
one  inch  and  a  half,  the  patient  may  have  "  a  useful  limb,  with  little  or  no  halt"* 
Mott  testified,  in  a  suit  for  malpractice,  that  "more  or  less  shortening  of  the 
limb  is  uniformly  the  result  after  fractured  thigh,  even  in  the  most  favorable 
circumstances."^    Knight  says;  "  I  have  seen  but  few  fractures  of  the  femarin 
the  adult,  unless  of  the  most  simple  kind,  in  which  there  was  not  some  remain- 
ing deformity ;  often  slight,  so  as  not  to  impair  the  usefulness  of  the  limb,  and 
in  others  considerable  and  apparently  unavoidable.    In  the  greater  proportion 
of  the  fractures  in  children  the  recovery  has  been  so  nearly  perfect  thai  nc> 
marked  deformity  or  lameness  has  followed."     Detmold,  of  New  York,  declare* 
his  belief  that  a  shortening  of  the  femur  always  occurs  after  fracture,  and  tha^ 
**  but  one  inch  of  shortening  in  an  average  of  twenty  cases  is  a  good  result.* 
Dr.  J.  Mason  Warren,  of  Boston,  writes  as  follows:  "I  would  state  that,  aft^*" 
a  lone  and  very  careful  observation,  I  have  never  yet  seen,  either  in  Boston  o' 
elsewhere,  an  oblique  fracture  of  the  thigh,  in  a  patient  over  seventeen  years  ^^ 
age,  in  which  there  was  not  some  shortening.     I  have  had  cases  shown  to  me  *J 
which  it  was  averred  that  the  limb  was  not  shortened,  but  on  measuring  my»^* 
I  have  found  the  fact  otherwise.     In  children,  I  believe  that  union  witho^ 
shortening  may  be  accomplished." 

Bigelow,  of  Boston,  writes  as  follows :  "  In  our  hospital  cases  shortening  is  t*^ 
rule  in  adults.  Young  subjects  do  better.  Three-quarters  of  an  inch  shorteni  ^ 
in  the  adult  is  a  good  result,  and  easily  compensated  by  the  pelvis.  Grea^^ 
shortening  may  occur." 

Says  Dr.  Buck,  of  New  York :  *'  After  carefully  scrutinizing  over  one  hundr^^ 
cases  of  fracture  of  the  femur,  taken  from  the  register  of  the  New  York  Hospit-^ 
and  eliminating  such  as  involved  the  cervix,  or  condyles,  or  belonged  to  the  cl^^^ 
of  compound  fractures,  there  remained  an  aggregate  of  seventy-four  cases,  ^ 
both  sexes,  and  of  all  ages  from  3  to  G3,  in  which  the  shaft  of  the  femur  alo*^ 
was  fractured."  In  all  these  cases  the  difference  in  the  length  of  the  fractur^ 
limb,  resulting  from  the  treatment,  was  ascertained  by  careful  measurement  wi^ 
a  graduated  tape,  and  the  following  deductions  were  drawn  from  the  analysi-a^ 
**  Of  the  74  cases  of  all  ages,  19  resulted  without  any  shortening,  a  proportion  ^ 
about  one-fourth.  The  average  shortening  of  the  remaining  55  cases  was  a  fr*-^ 
tion  less  than  three-fourths  of  an  inch.  Seventeen  cases  in  the  above  aggreg»^ 
were  under  12  years  of  age,  of  which  six  resulted  without  any  shortening,  a  pf^ 
})ortion  of  about  one-third.  The  average  shortening  in  the  remaining  elev^^ 
cases  was  a  fraction  less  than  one-half  an  inch.  Of  the  57  cases  over  12  years  ^ 
age,  13  resulted  without  any  shortening,  a  proportion  of  about  one-fourth;  af* 

'   New  York  .Jonrn.  of  Mod.,  vol.  xvi.  p.  294. 

"  Boston  Med.  ainl  Surg.  Journ.,  vol.  xxxiv.  p.  4.'»0.    See  also  opinions  of  Drs.  Reese.  Pt*"  *^ 
Parker.  CheotH-'inau,  Wood,  et<;.,  in  relation  to  the  prognosis  in  this  particular  i-a^ie. 
•^  N»'\v  York  .Tonrn.  of  Med.,  second  j*<'ries.  vol.  xvi.  p.  2nl. 
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lortening  in  the  retnaining  44  cases  waa  a  fractioa  over  three- 
inch."'         , 

lae,  surgeon  to  West  minuter  Hospital,  state.H  that  a  careful  exam- 
inition  of  filty  cases  of  fmcture.s  of  the  femur  in  the  various  Londnii  hospitals, 
mide  by  htonself,  showed  that  90  per  cent,  (inchiding  twenty  children)  were 
thoftened,  the  amount  of  ahurtenin^  ranging  from  oae-hnlf  an  inch  to  three  and 
one  third  ;  and  as  !*t)me  of  the*e  case?*  were  still  under  treatment,  he  entertains  a 
iloobt  whether  the  final  reault  will  prove  to  be  as  favorable  as  above  stated.  He 
Wares,  with  a  franknesii  which  is  most  creditable  to  his  courage  and  honesty, 
thil  at  Westminster,  with  all  the  appliances  known  to  surgery  at  his  com  ma  nil, 
IjtbM  never  succeeded,  in  the  adult,  in  effecting  union  without  shortening.  He 
faualso  exammeil  more  than  one  hundred  apeeimeus  in  the  various  museums  of 
tli«m€tro|x:»lis,  and  they  are  all  shortened. 

Afier  quoting  the  opinions  of  several  writers  upon  this  subject,  including  the 
aitfiior  of  this  treatise,  Mr,  Holt  house  adds  in  a  footnote:  "Notwithstanding 
thit  9trr>ng  testimony,  surgeons  are  still  to  he  found  hardy  cnotigh,  or  ignorant 
«tt<itigh,  to  repeat  the  fallacies  which  have  been  ho  often  refuted,  and  to  vaunt 
tiitir  iuoeeea  in  the  cure  of  oblique  fractures  in  the  adult  without  shortening. 
IVbr  da  nat  these  surgeons,  instead  of  publishing  their  cases  in  the  journals, 
firoflace  their  patients  at  some  of  the  medical  societies  ?""^ 

Dr.  Agnew,^  after  referring  to  thejue  statements  of  >Ir.  Holthonse,  says:  **My 
cf»a  BXperience  accords  entirely  with  these  statements.  I  have  not  met  with  a 
«ii»|Jecage  among  all  the  specimens  in  I'hiladelphia  of  fracture  of  the  shaft  of 
^9  femur  which  was  entirely  free  from  defiirniity  ;  and  1  am  equally  certain 
t-hit  neither  in  hospital  nor  in  private  practice,  save  in  the  case  of  children, 
lufe  1  ever  succeeded  in  curing  a  case  without  an  appreciable  deformity. '^ 

It  13  not  10  be  denied,  however,  that  a  few  surgeons  m  all  parts  of  the 
^wnrid  have  claimed,  and  still  continue  to  claim,  in  their  own  practice,  or 
ff^m  the  adoption  of  their  own  peculiar  planni  of  treatment,  much  better 
«N«ccesd.  Indeed,  Home  of  them  do  not  licsitjite  to  affirm  that,  as  a  gen- 
^ni  rule,  any  degree  of  shortening  is  quite  unnecessary. 

Fro.  227. 


Eje 


Uitm'tf  melliotli  racommendeil  by  Samuel  Cooper,  Fergaason,  Pirriep  and  others. 

b  conclusion,  I  vrish  to  s:iy  briefly  that,  in  view  of  all  the  testimony 
^'^hicli  i§  now  before  me,  I  am  conviuced — 

First.  That  in  the  case  of  an  oblique  fracture  of  the  shaft  of  the  femur 
^>«Cttrnng  in  an  a<lult,  whose  mu.scU^s  are  not  jiaralyzed,  ijut  which  rMev 
^^iie  ordmary  resistance  to  extension  and  counter-extension,  and  where 
end»  of  the  hrokea  bone  have  once  been  completely  displaced,  no 
Ds  have  yet  been  devised  by  whicii  an  overlapping  and  consequent 
ming  uf  tlie  bone  can  generally  be  prevented/ 

*  R*!ffiih  Mfvl.  Trturn.*  vol.  xv.  p.  23,  June,  I86l>. 
L»  :'  i'       !•*«'»  System  of  Surgery »  2d  tni.,  isTO,  vol.  ii.  p.  866. 

^  And  Pmctice  of  Surgery,  vol.  i.  p.  946. 

editions  of  this  treatise  the  word  "  gonenilly  ''  iB  omitted  ;  but  a.  later 

^1'  \\  impr<»ved  appliances,  has supplitnt  t**  mu,  both  in  niy  own  pmciice aud  iu  the 

r?,  H  few  examples  of  perfect  union  under  the  condition*  named.    The  word 
26 
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Second.  That  in  a  similar  fracture  occurring  in  children  or  in  persona 
under  fifteen  or  eighteen  years  of  age,  the  bone  may  quite  often  be  made 
to  unite  with  so  little  shortening  that  it  cannot  be  detected  by  measure- 
ment ;  but  it  must  not  be  forgotten  that  with  children  especially  it  is 
exceedingly  difficult  to  measure  very  accurately. 

Third.  That  in  transverse  fractures,  or  oblique  and  denticulated,  oc- 
curring in  adults,  and  in  which  the  broken  fragments  have  become  cona- 
pletely  displaced,  it  will  generally  be  found  equally  difiicult  to  prevent 
shortening ;  because  it  will  be  found  generally  impossible  to  bring  tbe 
broken  ends  again  into  such  apposition  as  that  they  will  rest  upon  and 
support  each  other. 

Fourth.  That  in  all  fractures,  whether  occurring  in  adults  or  in  chil  - 
dren,  where  the  fragments  have  never  been  completely  or  at  all  displaced  , 
constituting  only  a  very  small  proportion  of  the  whole  number  of  thes^ 
fractures,  a  union  without  shortening  may  always  be  expected. 

Fifth.  That  when,  in  consequence  of  displacement,  an  overlappia^ 
occurs,  the  average  shortening  of  simple  fractures  in  adults,  where  tlm.  ^ 
best  appliances  and  the  utmost  skill  have  been  employed,  is  from  on^?^ 
half  to  three-quarters  of  an  inch. 

If  we  consider  the  muscles  alone  as  the  cause  of  the  displacement  i  «:^ 
the  direction  of  the  long  axis  of  the  shaft,  the  shortening  of  the  limb^, 
other  things  being  equal,  must  be  proportioned  to  the  number  and  pow^T 
of  the  muscles  which  draw  upward  the  lower  ft*agment.  This  will  var-^ 
in  different  portions  of  the  limb,  but  nowhere  will  this  cause  cease  "^-o 
operate,  nor  will  its  variations  essentially  change  the  prognosis.  Otb^^ 
causes  operate  occasionally  in  the  production  of  shortening,  but  muscul^^ 
contraction  is  the  cause  by  which  this  result  is  chiefly  determined,  aw^^ 
its  power  will  be  ordinarily  the  measure  of  the  shortening. 

Measurement  of  the  Thigh. — The  fact  that  a  patient  walks  with^^^^ 
any  halt,  is  no  evidence  that  the  limb  is  not  shortened.     In  this  reg:'-^^* 
patients  are  very  unlike ;  one  having  a  shortening  of  only  half  or  tlii"^^' 
quarters  of  an  inch  may  limp  perceptibly,  while  another  with  a  short ^'^^ 
ing  of  an  inch,  or  even  an  inch  and  a  half,  may  not  limp  at  all.     "J^**  ' 
has  been  frequently  observed  ;  and  it  will  be  easily  understood  if,  stand  *  V^ 
erect  with  the  right  foot  on  a  block  one  and  a  half  inches  in  height,     '^ 
left  foot  is  planted  upon  the  floor.     It  will  then  be  seen  that  the  left  ^^^Jl. 
can  be  brought  to  the  floor  without  disturbing  the  erect  position  of    '^  ^^ 
body.     Nor  is  it  any  more  a  proof  that  the  limb  is  not  shortened  becaC^^ 
while  in  the  recumbent  posture,  the  heel  can  be  brought  down  to    ^ 
level  of  the  other.  -  ^ 

Measurements  made  from  the  umbilicus,  or  from  the  symphysis  pufc^  * ' 
are  always  indefinite  and  unreliable.     Velpeau*s  idea  of  measuring  fr^^  , 
the  folds  of  the  belly,  immediately  above  the  ilium,  is  unsound.     1^^    ^ 
Bryant's  suggestion  that  we  measure  from  the  trochanter  major,  by  wt^ 
he  terms  the  ilio-feraoral  triangle,  in  order  to  determine  the  question 

"generally  "  was.  therefore,  added  in  the  fourth  edition,  and  is  retained  in  this.  Exac^  ^^ 
what  |)ercentage  of  perfect  cures  may  reasonably  be  expected  cannot  at  present  be  <1^^^^^^ 
mined,  hut  it  is  certainly  very  small.  It  has  never  been  my  opinion  that  a  shorten^  ^ 
must  inevitably  result  an  a  consecjuence  of  the  absorption  of  the  ends  of  the  bone.  Wh»-  j^ 
shortening  occurs  I  think  it  is  always,  or  almost  always,  the  result  of  overlapping  of  t--^ 
fragments. 
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Cture  of  the  neck,  is  liable  to  the  very  serious  objection  that  the 
position  of  the  top  of  the  trochanter  cannot,  in  most  eases*  be 
^dearly  determined. 

[Bryant'ii  ilio-femoral  triangle  (Fig.  228)  is  formed  a»  follows:  C  B  is  the  base- 
Ltiie  two  sides  of  the  triangle  are  made  up  of  Iwo  lines  drawn  frem  the  ante- 

Fia.  228, 


Biyant^s  ilio-femoraJ  tri&ngle. 

HftF  guperior  spinous  process  of  the  ilium »  one,  A  C,  being  vertical  and  traversing 
theouUide  of  the  hip  to  the  bomontal  plane  of  the  body;  and  the  second,  A  B, 
impinging  on  tbe  tip  of  the  trochanter  major  j  the  teat-Hue,  CB,  for  fracture  or 
ibort4?Diiig  of  the  neck  joins  the  two  at  right  angles  to  the  vertical  line  and  ex- 
W^(I»  from  it  to  the  trochanter.  The  pelvia  must  be  straight.  Any  shortening 
of  thii^  line,  on  comparing  it  with  the  saaie  taken  on  the  other  side,  indicates 
fitli  precision  a  shorteuiug  of  the  neck  of  the  thigh-bone.  Bryant  states  that 
I  'eoaip«fed  with  this  Hne^  all  other  mefisurmentH  arc  uncertain,-'  For  practical 
WiTixiea  the  vertical  line  A  C,  and  the  test-line  C  B,  are  alone  required.  In  Fig. 
225,  the  line  A  shows  the  normal  length  of  the  base  of  the  ilio  femoral  triangle, 
tod  B,  the  shortened  ba*^e  of  the  i Ho- fern  oral  triangle;  C  iilnnvs  the  horizontal 
lw«lof  the  fractured  bone,  and  D  the  horizontal  level  of  the  sound  bone.] 
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Elevation  of  truchunt^^r  ot  fnutiiruil  lxj|*e,     (BryuaL) 

The  method  most  generally  practised,  is  to  measure  from  the  round 
^'HiJ  nf  the  anterior  superior  spinous  process  of  the  ilium  to  the  internal 
*f  external  malle<ilus;  but  even  this  is  not  very  trustworthy.  It  is 
•^ctediugly  difficult  to  note  accurately  the  same  point  upon  the  two 
s'dea;  and  an  error  of  half  an  inch  is  very  common  when  this  method  is 
idoptei 
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The  patient  should  repose  upon  his  back,  upon  an  even  surface,  with 
the  lower  extremities  as  nearly  as  possible  in  line  with  the  axis  of  the 
body,  the  two  wings  of  the  pelvis  being  in  the  same  (horizontal)  line. 
A  flexible,  but  firm,  graduated  tape  is  to  be  preferred  to  the  steel  tape 
measure.     The  foot  being  steadied  by  an  assistant,  the  surgeon  should 
put  his  thumb-nail  against  the  line  where  it  joins  the  ring,  and  push  his 
nail  into  the  skin  just  below  the  anterior  superior  spinous  process  of  the 
ilium,  pressing  firmly  up  and  back,  the  flat  surface  of  the  nail  reetiag 
upon  the  skin.     In  this  way  he  will  obtain  a  fixed  point,  and  he  ca.xi. 
obtain  an  exactly  corresponding  point  upon  the  opposite  side.     Belo^^  -» 
the  measurement  may  be  made  from  either  malleolus,  but  the  outer  h»^ 
the  most  defined  extremity,  and  is  generally  to  be  preferred.     In  mo^'^ 
cases,  for  some  months  after  the  termination  of  the  treatment,  there   ^* 
some  swelling  about  the  ankle,  which  renders  it  necessary  to  use  gr©^^ 
care  in  defining  the  point  of  the  malleolus.     The  thumb-nail  of  the  opp5^ 
site  hand  may  be  used  for  this  purpose,  resting  vertically  upon  the  sk^^ 
(flat  against  the  lower  end  of  the  malleolus).     The  same  method  may  ^-^* 
employed  in  measuring  a  leg  as  in  measuring  a  thigh. 

Allusion  has  already  been  made  in  the  chapter  on  General  Prognosia  to  "^^^i 
fact  that  the  bones  of  the  lower  extremities,  as  well  as  other  long  TOnea,  arc  «»^^-^ 
always,  nor  perhaps  generally,  in  the  normal  condition,  of  exactly  equal  lengtl^^^^ 
J.  G.  Gareon,  of  London,  in  the  examination  of  seventy  skeletons,  ranging  fro^^, 
twelve  years  upward,  found  only  ten  per  cent,  which  were  of  exactly  «1**^^1 
length.^    Corydon  La  Ford,  Professor  of  Anatomy  at  Ann  Arbor,  however, 
the  measurement  of  skeletons,  found  the  inequality  of  the  length  of  the  lov 
limbs  exceptional  rather  than  as  constituting  the  rule.    Garsonand  Wight  ag^"^=^ 
that  the  left  leg  was  most  often  the  longest.    In  Giirson's  measurements  the  I  ^^  ^ 
leg  was  longest  in  38  cases,  and  the  right  in  25  cases.    In  most  cases  these  ^^\Za 
ferences  are  slight,  but  occasionally  they  are  considerable.    As  to  the  practit^^-^-* 
deductions  to  be  made  from  this  fact  of  asymmetry,  it  has  been  sufficiently  cc^  ^^^■* 
sidered  in  the  chapter  on  General  Prognosis.  - 

[We  have  already  urged  the  importance  of  manipulating  a  thigh  whicls.  ■*! 
supposed  to  be  fractured  the  least  possible  in  making  a  diagnosis.  Bryant,  ^^ 
London,  enforces  this  precaution  in  the  following  emphatic  language :  "  If^  ^ 
were  as  distinctly  understood  as  it  should  be  by  all  students  andpractition^^-^^ 
that  a  fracture  of  the  neck  of  the  thigh-bone  can  be  diagnosed  without  seeki  ^'^^ 
for  crepitus,  that  all  but  the  gentlest  manipulation  of  an  injured  hip  is  likely  '^^ 
prove  injurious,  and  that  any  attempt  to  elongate  the  limb  by  forcible  extensic:^  ^' 
to  flex  it,  or  to  rotate  it  with  the  view  of  restoring  it  to  its  natural  position.  '* 
likely  to  be  followed  by  a  breaking  up  of  the  impacted  bones,  and  consequen^^  *^ 
by  irreparable  injury,  the  treatment  of  these  cases  would  be  as  satisfactory  in  '^  ^^ 
results  as  it  is  simple,  and  our  workhouses  would  be  occupied  with  fefff  ^' 
cripples."  As  bearing  on  the  prognosis,  we  cannot  forbear  enforcing  our  p^^  '^ 
viously  expressed  opinion  of  the  importance  of  treating  every  case  of  fracti^-  *"  . 
of  the  thigh  as  if  union  would  follow,  by  quoting,  as  follows,  from  Mr.  Bryai^»-  ^  j 
•*  If,  moreover,  it  was  recognized,  as  it  should  be,  that  many  intra-capsular  sl^^'^*^ 
all  extra-capsular  fractures  unite  when  rightly  treated,  every  case  of  fracture  J\^ 
the  neck  of  the  femur,  impacted  or  non-impacted,  intra-  or  extra-capsular,  ^ 
the  young,  middle-aged,  or  old,  would  be  treated  as  if  repair  and  union  we  ^^^ 
sure  to  take  place  if  the  parts  are  kept  at  rest  and  in  apposition,  and  in  thelar^^^ 
proportion  of"  cases  the  hopes  of  the  surgeon  will  not  be  disappointed."] 

Treatment. — All  the  early  surgeons,  so  far  as  we  know,  adopted  ^t:^^^^ 
straight  position  in  the  treatment  of  fracture  of  this  bone,  either  wic^ 

^  Garson,  Amer.  Joiirn.  Med.  Sci.,  Oct.  1871),  from  Journ.  Anat.  and  Phys,,  July,  l^•-' 
vol.  xiii.  p.  502. 
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simple  lateral  splints,  or  with  long  splints,  with  or  without  extension,  or 
with  only  rollers  and  compresses,  or  with  extension  alone.  Such  was 
the  unanimous  opinion  and  practice  of  surgeons  until  ahout  the  middle  of 
the  last  century,  at  which  time  Percival  Pott  wrote  his  remarkable  trea- 
tise on  fractures,  a  work  distinguished  for  the  originality  and  boldness 


Fio.  230. 


Doable  inclined  plane  formerly  employed  in  Middlesex  Hospital,  London. 

of  its  sentiments,  and  which  was  destined  soon  to  revolutionize,  especially 
throughout  Great  Britain,  the  old  notions  as  to  the  treatment  of  frac- 
tores,  and  to  establish  in  their  stead,  at  least  for  a  time,  what  has  been 
called,  not  inappropriately,  the  "  physiological  doctrine,"  the  peculiarity 
of  Mrhich  doctrine  consisted  in  its  assumption  that  the  resistance  of  those 
muficles  which  tend  to  produce  shortening  can  generally  be  sufficiently 
overcome  by  posture,  without  the  aid  of  extension ;  and  that  for  this  pur- 
pose, for  example,  in  the  case  of  a  broken  femur,  it  was  only  necessary 
^  flex  the  leg  upon  the  thigh,  and  the  thigh  upon  the  body,  laying  the 
limb  afterward  quietly  on  its  outside  upon  the  bed. 

Very  few  sur^eoDs,  even  of  his  own  day,  ever  gave  in  their  full  adhesion  to 
the  exclusive  physiological  system  as  taueht  and  practised  by  Pott  himself;  but 
maltitades,  especially  among  the  English,  adopted  in  general  bis  views,  only 
chcKMine  to  place  the  patients  upon  their  backs  rather  than  upon  their  sides,  and 
layiog  3ie  limbs  flexed  over  a  double  inclined  plane.  To  the  support  of  this 
system  of  Pott's,  thus  modified.  Sir  Astlev  Cooper,  C.  Bell,  John  Bell,  Earle, 
White,  Sharp,  and  Amesbury,  lent  the  influence  of  their  great  names,  and  its 
triuiKiph,  80  far  as  the  judgment  of  British  surgeons  was  concerned,  soon  became 
coniplete. 
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Amesbury '8  splint. 


*n  Prance,  and  upon  the  Continent  generally,  the  reception  of  this  system  was 
r^  *low  and  reluctant;  but  Dupuytren,  now  for  once  taking  ground  with  his 
^^*  rival,  Sir  Astley  Cooper,  adopted  almost  without  qualification  these  novel 
of  tf?"  "^^  decision  of  Dupuytren  determined  the  opinions  of  a  large  portion 
ODMta?  S^ntinental  surgeons;  and  had  it  not  been  for  the  early  and  decisive 
•Vpoaition  of  Desault  and  Boyer,  the  great  surgeon  of  St.  Bartholomew  might 
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have  coDtiaued  for  a  long  time  to  enjny  a  triumph  upon  the  Continent,  A«tl 
perhaps  throughout  the  world,  equal  to  that  which  had  already  been  decre«r<l 
to  him  in  ( Jreat  Britain.  On  this  aide  of  the  Atlantic,  the  practice  of  Poit.^  at 
least  in  8o  far  as  it  applied  to  the  treatment  of  fractures  of  the  thigh,  never  gained 
ft  distinguiahed  advocate;  and  but  few  ever  adopted  the  practice  aa  modifieti  by 
White,  Ameahury,  Bell^  A.  Cooper,  etc. 

Fio,  232, 


Ameabury'a  splint  npphod. 

But  whatever  may  liave  been  the  early  success  of  these  doctrines,  eittr^^    "*^j 

here  or  elsewhere,  it  ta  certain  that  a  strong  reaction  bas  taken  pla  '  ^* 
and  that  gradually,  in  all  parts  of  the  world,  the  opinions  of  practic 
surgeons  have  been  settling  back  into  their  old  channel.  It  would 
difficult  to  find  to-day,  in  France  or  Germany,  a  dozen  distinguished  su 
geons  who  adopt  universally  the  flexed  position  in  the  treatment  of  fn 
tures  of  the  femur;  and  in  England  the  reaction  is,  if  possible,  even  mo 
complete. 

There  have  been,  then,  three  grand  epochs  in  the  history  of  the  treatment 
fractures  of  the  thigh. 

FirsL  That  in  which  the  straight  pogition  waB  universally  adopted^and  wbl 
reaches  from  the  earliest  periods  to  the  period  of  the  writings  of  Pott,  or  to  abo< 
the  middle  of  the  last  ceotnry, 

*^econd.  The  epoch  of  the  flexed  position,  which,  inaugurated  by  Pott,  hi 
already  begun  to  decline  at  the  beginningof  the  present  century,  and  which  m» 
he  aaid  to  have  been  completed  within  leas  than  one  hundred  years  from  the  dai 


of  its  first  announcement. 

Third.  The  epoch  of  the  rmamance^  or  that  in  which  surgeons,  by  the  vote  c 
an  overwhelming  majority,  have  declared  again  in  favor  of  the  straight  positioi 
This  is  the  epoch  of  our  own  day. 

Although  American  surgeoni?  have  genenilly  adopted  the  straigb 
position  in  the  treatment  of  fmctures  of  the  thigh,  yet  the  form  an 
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Boyer*9  ffpliat. 


construction  of  the  splints  employed  have  been  greatly  varied.  The 
simple  long  splint  of  Dcsault,  nnd  the  more  complicated  apparatus  of 
Eoyer(Fig.  23^3)  have  each  hud  their  advocates;  but  it  is  seldom  that  wo 
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meet  with  these,  or  with  any  of  the  other  forms  of  apparatus  originally 
employed  in  foreign  countries,  without  noticing  that  they  have  been  sub- 
jected to  considerable  modifications;  indeed,  most  of  the  straight  splints 
as  iwell  as  double  inclined  planes  in  use  at  present  among  American  sur- 
geons may  fairly  be  regarded  as  original  inventions. 

Isathan  Smith,  of  New  Haven;'  Nathan  R.  Smith,  of  Baltimore ;''  Dr.  James 
Alc^aughton,  of  Albany  ;■  J.T.  Hogden,  of  St.  Louis;  and  Nott,  of  Mobile,  are 
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Nathan  R.  Smith's  suspending  apparatus,  or  double  inclined  plane. 

^e  only  American  surgeons  of  distinguished  reputation,  and  with  whose  practice 
I  stxxm   &mi]iar,  who  have  recommended  exclusively  the  double  inclined  plane. 
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Joseph  C.  Nott's  double  inclined  plane. 

In  this  apparatus  the  limb  is  secured  to  the  splint  by  vertical  pinsand  leather  straps ;  the 
upper  surfiM»  of  the  thigh-splint  is  carved  out  a  little,  to  fit  the  thigh ;  the  two  portions  are 
articulated  by  a  joint  like  that  of  a  carpenter's  rule,  and  this  joint  may  be  steadied  by  a 
honxoQtal  bar  underneath.     For  the  rest,  the  drawing  sufficiently  explains  itself. 

I   ''-  ^athau  B.  Smith  has  introduced  a  modification  of  the  double-inclined 

M  ^  ^'*-  what  is  known  as  his  •*  anterior  splint,"  and  which  is  intended  also  as  a 

suspending  apparatus.    I  saw  it  employed  a  good  deal  in  the  treatment  of  gun- 

.f  vtl?®''-  Med.  Rev.,  Philadelphia,  1825,  vol.  ii.  p.  355 ;  also  Medical  and  Surgical  Memoirs 
'  jJt^*^  Smith,  pp.  129-141. 
/oofB^^^'  %aid  Surg.  Memoirs,  pp.  143-162.     See  also  Geddings,  Baltimore  Med.  and  Surg. 
I  2?-  "^ol.  i.  1833;  and  Sargent's  Minor  Surgery,  p.  171. 

^****-  Amer.  Med.  Assoc,  vol.  x.  p.  317.     Rep.  on  Deform,  after  Froc. 
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fractures  of  the  thigh  and  leg  in  our  various  military  hospitals  daring  the 

^688  of  the  civil  war,  especially  at  the  South.    It  is  my  opinion,  howerer, 

t,  it  is  more  applicable  to  gunshot  fractures  of  the  1^  than  to  those  of  the 

^h.    The  splint,  if  splint  it  can  be  properljr  called,  is  simply  a  frame  com- 

led  of  stout  wire  and  covered  with  cloth,  which,  beinff  suspended  above  the 

ah,  allows  the  limb  to  be  suspended  in  turn  to  it  by  rollers ;  the  rolleis  paaiips 

ound  both  limb  and  splint  from  the  foot  to  the  groin.    Wire  of  the  size  of  No. 

I  bougie  is  usually  employed.    The  length  of  the  splint  should  be  sufficient  to 
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Smith's  anterior  splint. 


extend  from  above  the  anterior  superior  spinous  process  of  the  ilium  to  a  po^^!! 
beyond  the  toes,  the  lateral  bars  being  separated  about  three  inches  at  the  top  j»  ""^^ 
one-quarter  of  an  inch  less  at  the  lower  extremity.  In  the  case  of  a  broken  tarn  ^^T 
the  upper  hook,  to  which  the  cord  for  suspension  is  to  be  &8tened,  ought  tc^  ^ 
nearly  over  the  seat  of  fracture,  and  the  lower  hook  should  be  placed  a  IS^'^c:^^^ 
above  the  middle  of  the  leg. 
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N.  R.  Smith's  anterior  splint,  applied  for  a  fracture  of  the  thigh. 


The  modification  of  Smith's  anterior  splint,  suggested  by  Dr.  James  Palm 
United  States  Navy,  will  be  sufficiently  explained  by  the  accompanying  w< 
cut,*  Fig.  237. 

Hodgen,  of  St.  Louis.  Mo.,  has  for  many  years  employed  a  wire  suspensi 
splint,  which  I  much  prefer  to  Smithes.  The  bars  of  wire  are  traversed  wit 
cotton  sacking,  upon  which  the  limb  is  laid.'  I  regret  that  in  earlier  editioi 
when  referring  to  this  apparatus,  I  have  spoken  of  it  as  having  been  emplov 
by  Dr.  Hodgen  in  gunshot  fractures  alone,  while  in  fact  it  is  emploved  by  hi 
in  all,  or  nearly  all,  fractures  of  the  femur.  The  error  came,  probably,  from  tl 
circumstance  that  I  had  myself  seen  it  used  only  for  gunshot  fractures. 

*  Amer.  Joiirn.  Med.  Sci.,  18fi5;  also.  Mechanical  Therapeutics,  etc.,  bv  Philip  8.  Walts 
M.D.,  U.  S.  N..  1867. 

*  IIo<lgen,  Treatise  on  Military  Surgery,  by  F.  II.  Hamilton,  1865,  p.  411. 
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^SLys  Dr.  Gross :  ''  Many  years  ago,  before  I  had  much  experience  in  thisdi* 
of  injuries.  I  occasionally  employed  the  flexed  position,  but  I  soon  found  that  H 
was  objectionable,  on  account  of  the  great  difficulty  in  maintaining  an  accorstf 
appoaition  to  the  ends  of  ihe  fragments.  Of  late  vears  I  have  con  lined  mysclJ 
entirely  to  the  use  of  the  straight  iiosition^  and  I  Kave  never  hsul  any  cguieto 
regret  it.  In  the  adult,  1  sometinie^  employ  the  apparatus  of  Deaault^  m  modi- 
fied by  Phyeiiek,  but  much  more  frcfjueiitly  one  of  my  own  conatruction.  soiue- 
what  upon  the  principle  of  that  of  Dr.  5feill,  described  in  the  FhWuUfphin 
Metfiral  Ejcatmner  for  185i>.  I  have  HBed  it  for  nearly  twenty  vears,  and  it  hifl 
generally  answered  the  purpose  most  admirably  in  my  hands.  It  consists  simply 
of  a  box  for  the  thigh  and  leg,  with  a  foot  and  two  crutcltes,  one  for  ibeaiill* 
and  the  other  for  tne  perineum^  to  make  the  requisite  extension  and  cwunMir* 

Fir,.  240, 


~njC_ 


\\m\\\ 


t 


Johti  Neill's  stratght  thig^h-Rplint.— Extension  unci  counter-^xlenBion  made  at  ihe  s«4Vi«tii»^ 

extension.  With  such  an  apparatus,  an  oblioue  fracture  of  the  thigh  ctn  be 
treated  with  great  comfort  to  the  patient,  ano  with  the  UHSuraiices  of  %  p^ 
limK  In  children,  I  have  etTected  some  excellent  curen  jjimplv  by  means  oft 
sole-leather  trough,  well  padded,  and  provided  with  a  foot-piece.  The  grt*t 
objection  to  the  flexed  position  is  the  difficulty  of  keeping  the  ends  of  the  bfnk^o 
bones  in  apposition ;  the  upper  one  having  a  constant  tendency  to  dw»  iw«f 
from  the  inferior.  Other  objections  might  be  urged  against  the  ilesed  posipofl* 
but  this  is  quite  sufficient  to  induce  me  to  reject  it.** ' 


Fio.  24L 


.^^ 


WJ^. 


Buck's  method  of  extenBicm. 


Dr,  Gurdon  Buck,  nf  New  York,  used   the  pulley,  witliaut  thi?  hH 
side-splint.     His  perineal  band  was  composed  of  In Jia- rubber  tubings  *'*•* 

'  Trftui,  Atner.  Med*  Ai»oo.,  vol,  x. ;  iiJ«o  Syatem  of  Surgery,  by  S.  D.  Groaa,  185H,  p.  !*'* 
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e-inch  calibre,  two  feet  in  length,"  stuffed  with  bran  or  cotton  lamp- 
ck,  and  covered  with  canton  flannel,  which  covering  may  be  renewed 
often  as  may  be  necessary ;  the  extending  bands  or  adhesive  plasters 
minating  below  the  foot  in  an  elastic  rubber  cord.     (Fig.  240.) 

The  practice  of  treating  fractures  of  the  thigh,  as  well  as  all  other  fractures  of 
!  long  bones,  with  the  roller  alone,  and  without  either  lateral  splints  or  ex- 
dixig  apparatus,  first  suggested  by  Radley,  has  found  in  this  country  but  one 
tin^isned  advocate,  thelate  Dr.  Dudley,  of  Lexington,  Ky.*  Nor,  with  all 
respect  for  that  truly  great  surgeon,  can  I  persuade  myself  that  the  practice 
ble  to  accomplish  in  any  degree  the  indications  proposed,  nor  indeea  that  it 
it  least  in  the  hands  of  inexperienced  surgeons,  wholly  safe. 

t  i^onld  seem  almost  superfluous  to  defend  the  use  of  side  or  coapta- 
1  splints  in  the  treatment  of  fractures  of  the  shaft  of  the  femur. 

Udley,  of  England,  and  Dudley,  of  Kentucky,  treated  these  fractures  without 
eBplints  and  without  extension.  In  1844  Jobert,  at  rH6pital  St.  Louis,  em- 
)^ecl  onlv  extension  without  side  splints.  Swinburn,  of  Albany,  rejects  side 
huts  in  all  fractures  of  long  bones,  relying  solely  upon  extension ;  and  recently, 
lonline,  of  Zurich,  has  recommended  in  the  treatment  of  fractures  of  the  thigh 
ctension  with  the  weight  and  pulley,  without  side  splints. 

Against  side  splints,  considered  independently  of  the  means  by  which 
they  must  necessarily  be  maintained  in  position,  there  can  be  no  possible 
objection.  It  is  only  the  constriction,  and  obstruction  to  the  free  circu- 
lation caused  by  the  bandages  which  bind  them  to  the  limb,  to  which  any 
objection  can  be  made.  The  same  objection  would  hold  against  a  roller 
fpplied  directly  to  the  skin,  but  in  a  much  greater  degree,  inasmuch  as 
1^  is  less  easily  removed  or  loosened  in  case  the  swelling  increases  the 
Wk  of  the  limb.  This  I  have  always  considered  a  valid  objection  to  the 
'^ler  applied  immediately  to  the  stin  to  this  or  in  any  other  fracture, 
^i  as  of  one  of  the  reasons  why  the  plaster-of-Paris  dressings  or  any 
^er  form  of  immovable  dressing  is  relatively  unsafe.  In  a  degree,  also, 
^is  objection  holds  against  the  continuous  roller  as  a  means  of  holding 
^€  splints  in  place. 

If  side  splints  are  light,  properly  adapted  to  the  limb,  with  no  rough 
^  unequal  bearings ;  if  they  are  not  bound  too  tightly  to  the  limb  ;  if 
^  can  be  loosened  or  removed  without  disturbing  the  limb  and  are 
^  oontinued  beyond  the  period  of  their  usefulness,  they  can  do  no 
^^nn,  while  they  give  important  aid  in  preventing  motion  at  the  seat  of 
^^Ktore  and  in  maintaining  the  fragments  in  line.  This  is  especially 
^e  in  firactures  occurring  through  the  middle  poitions  of  the  shafl  of 
^feamr.  If  absolute  quiet  to  the  limb  could  be  insured  during  the 
Wod  of  onion,  while  asleep  and  while  awake,  if  the  patient  had  never 
^^ttaion  to  move  his  head,  shoulders,  or  nates,  the  protection  usually 
^'^ed  by  side  splints  would  be  less  needed ;  but  even  then  the  conical- 
''^iped  limb  would  find  a  very  unequal  and  inadequate  support  upon  the 
'^^iight  8ur£EU^  of  the  mattress.  In  short,  the  omission  to  employ  side 
'plints  in  most  simple  fractures  of  the  shafl  of  the  femur  would  greatly 

Joam.  of  the  Med.  Sci.,  vol.  xix.  p.  270;  Transylvania  Journal,  April,  1836  j 
Med.  and  Surg.  Joum.,  vol.  zxxix.  p.  35. 
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increase  the  danger  of  non-union  and  of  deformity,  and  would  ther^fon 
be  inexcusable. 

[Dr.  Van  Slyck'  states  that  he  has  been  very  successful  m  treating  fmcturef  of 
the  thigh  without  ispl  in  ts.     He  re^orte  tfl  extension  and  counterexh    ^  :li 

sand-biiga  to  support  the  foot  in  position.     The  exteasion  ia  by  pi;  <! 

to  the  he  m  the  usual  way,  but  instead  of  a  weight  to  the  foot  ht^  m-u  ti-  liie 
rope  to  the  foot  of  the  bed. '  For  counter-exteu^iou  he  uses  rubber  tubing  pit^^ed 
over  the  groin  and  around  the  thigh,  the  ends  meeting  at  the  head  of  thebeci- 
wbere  they  arc  fastened  as  at  the  fool,] 

The  treatment  of  these  and  other  fractures  by  pi aster-of- Paris,  past^-. 
starch,  or  dextrine  has  been  already  considered  when  speaking  of  tLi^j 
treatment  of  fmctures  in  general.     Thus  far  my  experience  will  not  wa.ir- J 
rant  me  in  recommending  the  immovable  appai-atua,  as  a  general  plaoo*! 
treatment  in  fractures  of  the  thigh, 

lo  order  to  assure  myself  as  to  whether  we  were  able  to  make  longer  am  <3 
atraighter  thighs  by  the  me  of  the  pla-^ter  of  Paris  than  by  the  method  of  exten- 
sion m  employed  by  myself  and  others,  my  later  experience  has  been  carefoll>' 
collated,  but  not  selected  ;  every  ca.se  in  which  the  opportunity  was  affofde<i 
being  recorded,  and  the  results  being  confirmed  by  my  own  testimony  and  tl*^ 
testimony  of  others.     Of  the  cases  treated  by  idaster  of  Paris*  and  reconied  in 
the  accompanying  tables,  a  mfljority  were  from  the  hands  of  other  surgeom.  ji»^ 
all  were  hospital  cases;  in  almost  every  instance  the  surgeon  treating  tbe  c«^^ 
having  bad  a  large  experience  in  the  use  of  plaster.     With  very  few  excqitioa^ 
the  plaster  was  applied  while  the  patient  was  under  the  influence  of  ether.    After 
the  plaster  was  applied  most  of  the  patients  walked  about  with  crutche*:  ^^^ 
there  were  pretty  /ret|tieiit  examples  in  w*hich»  for  one  reason  or  another,  th.^ 
was  found  mipracticable,  and  the  patients  remained  in  bed.     The  umount^ 
shortening  has  six  times  exceeded  one  inch,    A  considerable  bend  ni  the  -^utl 
fracture  has  occurred  six  tim^;  ankylosis  of  the  knee,  requiring  si 
ference,  has  occurred  six  limes,  and  in  almost  all  cases  it  has  been  j 
some  than  it  is  usually  found  to  be  after  other  plans  of  treatment ;  oucegiui^ftu^^ 
amputation,  and  death  followed,  and  once  abscesses  of  the  leg,  paralysis*  (.U^ 

The  cases  reported  as  treated  without  plaster  were  all  treated  by  myself.   Tb^ 
method  adopted  being  in  the  case  of  adults  es-nentially  that  which  is  known** 
Buck's  extension,  but  which  I   have,  as  will  hereafter  be  seen,  constdertblj 
motlilied.     In  the  case  of  children,  the  method  has  been  uniformly  that  whidj  * 
shall  hereafter  describe  in  its  proper  place  as  the  method  preferred  l'- 
these  cases;  permanent  extension,  such  as  is  used  in  Bucks  appHratu 
very  seldom   employed.     Not  one  of  these  limbs  has  presented  an  t^^i^*^ 
shortening — one  inch   being  the  maximum.     Not  one  ia  bent  at  the  poifltj 
fracture.     None  of  the  patients  had  bedsores,  or  troublesome  ankv'- -^-   ^ 
knee-joint.     In  f^ne  there  was  delayed  union.     Case  23  has  been  i 
many  of  the  gentlemen  connected  with  Belle vue,  and  all  agree  tha 
limb  is  longer  than  the  other,  yet  it  united  promptly,  and  he  walks  wtlhoui* 
halt.     We  nave  been  unable,  lliua  far,  to  find  any  other  explanation  '»f  ibf 
increased  length  except  the  now  well-established  fact  that  the  normal 
of  thighs  and  of  other  long  bones  are  pretty  otlen  unequal,  and  thai  [r 
this  limb  wns  originally  longer  than  the  other.     The  experiments  of  li«id'  iB^i 
of  others  have  conclusively  shown,  I  think,  that  it  is  impos«ible,  unless  at  let** 
fifty  or  one  hundred  pounds  were  employed  in   the  extension,  to  stretch  th^ 
muscles  beyond  their  normal  length.     If  a  limb  after  fracture  and  bony  union  i* 
found  longer  than  its  fellow,  no  doubt  it  was  longer  before  the  fracture.    Ftw 
children  and  one  adult  had  perfect  limlis;  or.  if  w*e  are  permitted  to  include  th« 
case  in  which  the  limb  is  lengthened,  two  adults  have  recovered  with  perfciA 
limbs. 


*  Boston  Med.  mid  ^nrg  Juuru.,  Jau.  2i>t  lftrt5 
«  Reid,  W.  Wm  Buffalo  Med.  mid  Surg.  Jonni.. 


g.  \Ml. 


FRACTURBS   OF    THE    SHAFT    OF    THB    FEMUR.  397 


Cases  Treated  with  Plaster-of-Paris,  (Continuous  Roller. 


'     .          Character  of 
^f^'        fmcture. 

i    Point  of 
I    fracture. 

Hospital. 

Amoont 
of  short- 
ening. 

Deformity. 

Remarks. 

1    Tfra. 

! 

Inches. 

11  1      Simple. 
15 

1  Middle. 

ft 

Bellevue. 
St.  Francis. 

1 

ft 

f  Slightly 
1      bent. 

Ankylosis  of 
knee 

1«  1 

ft 

Park. 

u 

r  Ankylosis 

17 

1 

99th  Street. 

I 

Much  bent. 

•j      broken  up 

,«  1  (With  frac. 
^^     \     of  legs. 

Below 
1       troch. 

Park. 

1 

ft        tt 

(     under  ether. 

16  1      Simple. 

!          ** 

Bellevue. 

f 

Middle. 

•« 

i 

.     39  1 

*i 

ft 

1 

[    37  ' 

" 

n 

1 

•    63  1 

Extracap 

" 

i 

\    26 

Middle. 

Park. 

1 

'.   24  i 

" 

*' 

u 

I  \  25  ■; 

•< 

u 

1 

4  '  36  !             " 

it 

'• 

u 

Ankylosis. 

,i  \  21  1 
11  P». 

tt 

Bellevue. 

u 

tt 

it 

•• 

i 

n  » 

tt 

u 

i( 

3 

18 

24 

it 

it 

tt 

i 

Delayed  union. 

19 

39 

it 

tt 

99th  Street. 

U 

» 

70 

*t 

tt 

Bellevue. 

No  union. 

21 

44 

Compound. 

tt 

tt 

2* 

Bent." 

B 

66 

Simple. 

tt 

•( 

1 

Much  bent. 

Ankylosis. 

SS 

60 

t( 

ft 

•« 

1 

Bent. 

14 

22 

i( 

tt 

•• 

} 

Ankylosis. 

15 

33 

it 

Extracap. 

« 

§ 

* 

ft 

23 
27 

Below 
trooh. 
tt 

if 

Perfect. 
U 

Paralysis,  ab- 
scess, etc. 

S8 

46 

Above 
cond. 

j  Park. 

29 

30 

23 

Compound. 
Simple. 

<* 
Middle. 

Bellevue. 
99th  Street. 

i 

( Gangrene,  am- 
'(  putation,  death. 

It  will  be  seen  that  this  table  includes  two  cases  in  which  serious  results  en- 
nod.  In  Case  30  gangrene  supervened  on  the  third  day  after  the  accident,  and 
IB  the  aeoond  after  the  dressings  were  applied ;  amputation  was  made,  and  the 
Mfait  died.  In  Case  27  the  plaster  was  applied  on  the  fifth  day  after  the  acci- 
■Bt  (November  13, 1873),  and  removed  twentv  days  later,  when  the  patient 
httd  he  had  no  sensation  in  the  limb  below  the  knee ;  the  leg  was  also  much 
■voUen  below  the  knee.  Subsequently  abscesses  formed  in  the  leg,  large  sloughs 
■Muied,  and  the  calcaneum  became  carious. 

Thcie  two  constitute  the  only  examples  of  serious  accidents  which  might  pos- 
U^  have  been  due  to  the  mode  of  dressing,  in  the  table  of  30  cases,  which,  as 
ii  already  been  explained,  were  recorded  without  selection ;  but  they  are  not 
Oiriiich  have  come  under  the  writer's  notice.  In  one  case  at  Bellevue  an  enor- 
MM  perineal  slough  was  caused  by  the  pressure  of  the  plaster.  In  addition, 
^  to  the  case  of  gangrene  and  death  included  in  the  first  of  the  preceding 
Met,  the  following  have  to  be  recorded  : 

L.  G.,  »t  24,  fell  upon  the  sidewalk  and  broke  her  thigh  about  six  inches 
wire  the  knee-joint.  She  was  carried  to  Bellevue  Hospital,  and  on  the  same 
jf  under  the  influence  of  ether,  and  with  limb  extended  by  pulleys,  plaster 
BHinga'were  applied.  Twenty-four  hours  later  the  toes  looked  dark,  and  the 
jnt  was  opened  about  the  foot.  On  the  following  morning  the  house  surgeon 
ind  the  limb  cold,  and  sensation  greatly  impaired.  The  dressings  were  at  once 
tned  fireely.    Death  took  place  on  the  third  day. 
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Cases  Treated  by  myself,  by  my  own  and  Buck's  Methods- 


No. 

Ago. 

Character  of  1 
fracture. 

Point  of 
fracture.      1 

1 

Hospital. 

Amount  of 
shortening. 

Deformity. 

Benari 

Yrs. 

Inches. 

1 

2 

Simple. 

Middle,     i 

Bellevue. 

i 

Straight. 

2 

«  i 

" 

tt                ! 

•  tt 

Perfect 

<* 

3 

4  ' 

(( 

tt 

Private. 

i 

>i 

4 

6  1 

it 

tt 

tt 

Perfect. 

it 

5 

10  ' 

" 

tt 

Bellevue. 

ti 

ft 

6 

9 

ti 

" 

tt 

i 

it 

1 

7 

15 

ti 

tt                ' 

tt 

i 

ft 

8 

5 

Compound. 

•' 

tt 

Perfect. 

it 

9 

18 

Simple. 

tt 

it 

" 

ft 

10 

33 

ii 

tt 

" 

t 

ft 

11 

20 

ft 

it 

" 

« 

ti 

12 

50 

ft 

It 

ft 

* 

*t 

13 

35 

it 

tt 

Long  Is.  C. 

1            ^ 

tt 

14 

60 

it 

Intracap. 

Park. 

:            A 

ti 

1 

15 

50 

it 

Extrac&p. 

ft 

1 

it 

1 

16 

40 

tt 

ti 

Bellevue. 

k 

ft 

! 

17 

40 

ti 

" 

ti 

1 

u 

18 

35 

ti 

<• 

" 

^ 

if 

19 

40 

tt 

ti 

ft 

'            i 

ii 

20 

60 

it 

tt 

Long  Is.  C. 

i 

ft 

ToeseTW 

21 

45 

tt 

tt 

Private. 

1            i 

ft 

1    "        ' 

22 

70 

" 

Neck. 

•' 

'            h 

ii 

'    «        < 

23 

40 

** 

Middle. 

Bellevue. 

Lengthened. 

ii 

24 

1  22 

a 

Above  knee 

1    " 

Delayed 

C.  G.,  8Bt.  62,  admitted  to  Bellevue  Jan.  2,  1871,  with  a  fracture  of  the> 
femoris,  which  had  just  occurred  from  a  fall  on  the  ice.  On  the  foarl 
plaster-of-Paris  was  applied  with  the  aid  of  ether  and  pulleys.  Two  dayj 
the  record  reads :  *'  Patient  has  a  large  sore  on  sacrum,  extending  almost 
loins;  splint  taken  off;  extremities  cold  and  blue;  pulse  felt  with  diffi 
suffering  from  some  dyspnoea ;  lungs  emphysematous,  and  old  fracture  (?) 
where;  this  P.  M.  he  died."  * 

The  two  following  cases  deserve  to  be  mentioned  in  this  connection,  ina 
as  the  class  of  casualties  to  which  they  belong  are  chiefly  incidental  to  th 
ter-of- Paris  method.  In  no  other  form  of  dressing  have  anaesthetics  be" 
ployed  so  universally: 

J.  S.  was  admitteci  to  Bellevue  Hospital  with  a  fracture  of  the  left  femui 
the  trochanter.  Buck's  extension  was  applied  at  first,  and  on  the  eigb 
day  the  patient  was  placed  under  the  influence  of  ether,  the  pulleys  att 
and  the  application  of  the  plaster  commenced.  The  breathing  was  soon  ob 
to  be  gasping.  Ether  was  withheld  a  few  minutes,  when,  as  the  breathi 
came  regular,  it  was  resumed.  Soon  after  the  pupils  rapidly  dilated,  the  1 
ing  ceased,  and  in  a  few  minutes  more,  in  spite  of  every  effort  to  resuscitat 
death  supervened.  There  is  every  evidence  to  sustain  the  opinion  that  th 
was  given  carefully  and  in  the  usual  manner.* 

In  the  case  of  M.  S.,  No.  11  of  the  second  table,  ether  was  administei 
the  purpose  of  applying  plaster ;  and  while  extension  with  pulleys  was  emi 
and  the  bandages  were  being  applied,  **she  suddenly  ceased  to  breathe,  a 
face  became  purple."  By  prompt  resort  to  various  expedients,  includin 
shnl  Hall's  method,  Sylvester's  method,  and  electricity,  she  was  rescued. 
Fii^aro  thinks  her  respiration  was  completely  suspended  for  two  or  thre 

1  A  Comparison  of  the  Results  of  Treatment  of  308  Cases  of  Fracture  of  the  Fen 
Bellevue  Ho9])ital,  by  Frederick  E.  Hyde,  M.D.,  New  York.  New  York  Med. 
October,  1874.  p.  368. 

*  Death  from  Ether,  by  W.  B.  Dunning,  M.D.,  Acting  House  Surget>n,  Bellevue  1 
New  York  Med.  Record,  October  1,  1872. 
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lUx'"  The  atteuipt  to «p]ily  plaster  was  tbeii  abandoned,  mid  Buck's  extension 
-^i^Mtutetl,  with  the  re'-ult  of  giving  her  a  limb  shortened  only  tiiree-eigblhs  of 
Alt  inch. 

A  danger  in  the  use  of  pla.ster-of*Pnns  as  a  dressing  for  compound 
fixture  of  the  femur  has  not  hitherto  been  inentioried,  namely,  that  in 
ewe  of  a  secondary  luemorrhage  from  the  femoral  rirtery,  it  would  be 
impowiMe  to  coiiipress  the  urtery  over  the  jmbesi.  in  Searpu".s  space,  or 
ii  iijj  other  suitable  point,  and  the  patient  uiigltt  die  beRue  succor 
omid  be  given.  In  aises  of  eonipouud  fracture  of  the  femur,  from  gnn- 
iliut  injuries^  such  secondary  h^ruurrhages  are  not  very  uncommon  ;  and 
Mcli  &  hawnorrhage  has  occurred  wfien  the  femur  has  been  broken  very 
*»M(qtteJy,  and  thrust  through  t!ie  Uosh,  und  has  in  its  com-se  so  contused 
tbefemoml  artery,  or  lias  passed  m  near  to  it  as  to  have  caused  a  aubse- 
<|)jeiil  sloughing  of  the  artery.  I  do  not  see  how  one  is  to  provide  for 
such  a  possible  accident,  since  a  fenestra  opposite  the  wound  would  not 
give  space  sufficient  to  secure  the  bleeding  vessel,  and  a  sufficient  fenes- 
tnover  the  groin  might  so  much  weaken  the  s|dint  as  to  render  it  of 
little  or  no  value.  The  accident  has  occurred,  and  may  occur  again ; 
the  surgeon  ought,  therefore,  in  case  lie  tises  the  plaster  after  a  compound 
fnetujre,  so  far  as  possible,  to  provide  an  opening  sufficient  for  a  free 
ipproach  to  the  up})er  portion  of  the  femoral  artery,  in  order  that  pres- 
mre  could  be  applied  anr]  the  bleeding  controlled  until  the  vessel  was 
Kcored.  In  no  other  limb  than  the  thigh  is  this  danger  so  imminent, 
fcrthe  reason  that  nowhere  else  are  the  vessels  which  are  liable  to  rup- 
ture so  large. 

liha^i  been  almcnjt  the  constant  practice  of  late,  in  this  country,  to  employ 
etjt^r  and  the  pulleys  while  ajtjdying  the  plaster,  and  this  ia  considered  one  of 
1^ great  e«eDtjal«'to  success.  It  is  proper,  then,  to  put  into  the  accoant,  as 
thlft  method^  the  danger  from  aiia^thetics:  and  to  inquire.  perhapB, 
rlhe  usual  danger  attending  the  exhibition  of  these  agents  is  not  in- 
by  the  condition  of  forced  decubitus,  and  of  extension  to  which  the 
Hlotii  are  subjected  while  the  plaster  is  being  applied. 

Dr.  Gibbee.  of  Columbia,  B,  C,  furnishes  the  lirst  opportimity  yet  pre^sented 
to  obaerve  in  the  autopsy  the  result  i^f  treataieiit  in  a  case  in  which  plas- 
it  has  been  employea  accordiag  to  the  method  just  described.    W,,  a»t. 
i;og  165  pounds,  enjoying  robust  health,  fell  upon  the  right  hip,  caus- 
tug  A  t>*eture  of  the  right  femur  just  below  the  trochanters.    Fifteen  hours  after 
Ibr  BCt^idcnt,  Dr.  Gibbes  a])plted  "  the  pi aater-of- Paris  dressing  alter  the  well- 
'  in  vogue  for  several  years  past  in  Bellevue  Hospital,  my  venerable 
kept  for  some  time  suspended  above  the  table  and  fully  uader 
torai/      On  the  fourth  day  he  made  an  attempt  to  walk,  but  the  atteujpt 
resumed  until  about  the  eighteenth  day,  after  which  ^*  he  began  to  walk 
bis  room  daily.*'     The  apparatus  was  removed  on  the  forty-third  day. 
lian  was  firm,  and  the  limb  appeared  to  be  shortened  three- «|uarterft  of  an 
determined  by  several  careful  measurements.     On  the  29 tb  of  June, 
It  six  months  after  the  accident^  he  died  of  apoplexy.    At  the  autopsy  it  was 
_d  lh»t  the  femur  was  broken  Just  below  the  trochanters  into  three  fragments. 
lathis  case  there  is.  according  to  the  measurements  made  before  death,  a 
ing  of  three-quarters  of  an  inch.     An  examination  of  the  specimen  con- 
mo  that  it  is  80  me  what  more:  but  however  this  mav  be,  one  thing  is 
,  the  limb  shortened  to  the  same  degree  that  it  would  have  tlone  if  no 
itufi  whatever  had  been  employed.     It  shortened  until  the  upper  end  of 
tower  fragment  struck  and  was  arrested  by  the  neck.    The  apparatus  enabled 


ikmisi 


1  Kew  York  Med.  Journ.t  August.  1ST4,  p.  U4. 


400 


FRJ^CTURES    OF    THE    FKMUR. 


the  patient  to  walk  sooner  than  he  could  otherwise  hiivedone:  snd  this  » 
conHideriitiou  of  more  i m por La nt-e  often  in  an  old  tmm  than  the  length  or  fn 
of  the  liml),  and  I  doubt  whether  any  other  plan  would  have  made  Lhe  |ii?ilt^7^> 
this  case  any  longer. 


Fio.  242. 


Fm.  243* 


Dr.  Gibbes's  case. 

Fotierior  view.  Anterior  view, 

A,  B,  0,  thrfre  frafi^inentfl ;  d,  bony  ridge. 

It  will  be  necessary  to  describe  a  little  more  In  detail  the  method  of  api^lpob^ 
the  plaster-of- Paris  in  fractures  of  the  thigh. 

A  plaster-of-Piiria  handage  is  applied  to  the  foot  and  leg  some  hou-      '  *" 
the  complete  dressing  is  made.     It  h  better  that  this  should  be  done 
twenty-four  hours  before^  in  order  that  this  portion  of  the  apparatUf^  mr» 
solid,  and  not  remain  liable  to  be  indented,  or  pre^iised  inward  towani 
when  extension  is  applied,  and  also  in  order  that  the  HUrgeon  may  knuv,  ,rj 
examination  of  the  toes  after  the  lapse  of  a  suHicient  time  that  the  dremiagi' 
not  too  tight. 

This  section  of  the  apparatus  should  extend  from  a  little  above  the  ni 
phalangeal  articulation  of  the  tocii  to  about  the  junction  of  the  middle  :i  i 
thirds  of  the  leg.     Instead  of  the  soft  woollen  cloth,  which  is  geaeraliy  to  1>^ 
preferred  in  the  upper  part  of  the  limb,  we  may  here  lay  next  to  the  skin  a  sihwj 


of  cotton-batting,  and  thin  should  be*thicker  over  the  instep  and  above  th«?b**^ 

precautions  in  protecting  the  H'p'' 
about  the  ankle  from  undue  pressure.     It  wiU  be  remembered^  also,  that  wb''* 


than  elsewhere.     We  cannot  take  too  raan? 


at  the  ankle  the  splint  should  be  tliiek,  composed  of  five  or  six  coniiecutive  UJ^* 
of  the  roller,  it  may  be  light  upon  the  foot»  and  near  the  upper  end  of  thr  splin* 
upon  the  leg.  While  the  dre^nings  are  being  applied,  and  until  they  h»ve  Hiu^" 
ened,  the  foot  must  be  held  carefully  at  a  right  angle  with  the  leg,  atid  i*"* 
proper  line  as  to  inversion  or  e version  ;  but  the  assistant  must  take  cart  thii J*' 
does  not,  with  hiB  hand  or  fingers^,  indent  the  plaster.  A  temporary  congf»ti^^^ 
of  the  toes  almost  always  ensues  upon  the  application  of  the  bandage,  hultbi* 
usually  subsides  within  twenty-four  hour^.  If  it  does  not,  the  bandage  is^** 
tight,  and  must  be  cut  open. 

In  applying  the  final  dressings  on  the  following  day,  or  when  the  fir«l  dressi'^ 
has  become  solid,  the  patient  is  laid  upon  a  bed  coni[»osed  of  two  or  three  »w*K 
treeaes,  or  of  a  sutlicieiit  number  of  tolded  blankets,  his  loins,  i»hQuldcf«,  *^mm 
head  resting  upon  the  bed  thus  constructed,  while  his  hips,  thieha,  and  1*^ 
extend  beyond  the  bed.    In  order  to  support  the  lower  portion  of  the  body  * ' 


^FRACTURES    OF 


SHAFT    OF    THE    FEMUU. 


401 


wipiOTi  a  piece  of  a  cotton  roller,  three  inches  wide  and  two  yardn  long, 
PKeen  lubricftted  with  sweet  oil,  is  passed  under  the  pelvic,  find  tied  above 
O^iupported  by  a  stanehkm,  as  seen  in  the  \v<H>dLUt  (Fig.  2-t4).  Various 
dis  of  supporting  the  [lelvi;^  have  been  devisedj  but  this  is  thi^  most  simple 
ficacious.  The  piece  of  bandage  u  di reeled  to  be  softened  with  oil,  in 
;faat  it  may  be  easily  withdrawn  when  the  dressing  ia  hard  ;  hut  if  it  has 
ined  a  cord  thia  may  not  be  nefessary,  and  it  ia  Bometimas  cut  otfand  left 
€l  with  the  splint. 

Fir.,  241. 


Extension  during  apph'caitiori  of  p1ast«i'  of  Purit. 

« iron  stanchion,  wrapp^ed  with  wcM>llen  cloth,  is  now  brought  against  the 
mim^  and  the  pulleys  made  fast  to  the  foot  by  a  noose  of  cotton  bandage. 
Erate  extension  is  made  Hufficieut  to  (Support  and  steady  the  limb,  but  not 
\  to  o  V  erco  m  e  t b  e  s  h  o  rte  n  i  n  g. 

Fui,  245. 


KxteiisioD  continued  tut  til  the  plaster  is  bard> 

^-  -Jffeon  now  wraps  the  limb,  including  the  pelvis,  thigh,  and  leg,  down 
\L^^^  splint,  with  soft  but  L'(*ar?^e  woollen  ciotli.  cuttirig  out  portions  here 
*^  »,  and  fitting  it  smoothly  to  all  the  irregularitien  of  surface,  and  stitching 

26 
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it  loosely,  when  it  b  in  place,  over  the  region  of  the  tuberosity  of  the  iscbii 
and  perineum.  Where  the  splint  is  liable  to  make  undue  pressure,  two  or  th 
thicknesses  of  cloth  may  be  placed,  or  cotton-batting  may  be  used  instead. 

Everything  being  ready,  the  assistant  places  the  patient  completely  under 
influence  of  an  anaesthetic,  and  then  extension  is  made  with  the  pulleys  ui 
the  limb  is  restored,  if  possible,  to  the  same  length  as  the  other.  The  bandat 
filled  with  dry  plaster,  and  previously  soaked  a  few  minutes  in  water,  are  tJ 
applied  from  below  upward,  including,  finally,  the  pelvis  as  hi^h  as  the  loi 
At  no  point  must  they  be  drawn  ti^tly,  but  only  with  sufficient  firmneas 
insure  their  accurate  adaptation  to  the  limb.  Three,  four,  or  five  thicknes 
are  required,  according  to  the  size  of  the  limb  or  the  age  of  the  patient, 
front  of  the  groin,  where  the  splint  is  most  liable  to  become  broken  when  i 
patient  gets  up,  there  should  oe  laid  two  or  three  strips  of  binder's  board, 
narrow  metal  strips,  tin  or  zinc.  After  each  successive  layer  is  applied,  the  s 
geon  will  sprinkle  a  little  dry  powder  upon  the  surface,  and  smootn  it  over  w 
his  band  previously  dipped  in  water,  As  soon  as  the  plaster  is  hard,  usaa 
within  twenty  or  thirty  minutes,  the  suspending  apparatus  is  removed,  and  t 
patient  placed  in  bed. 

The  surgeons  who  omit  to  include  the  foot  and  ankle  in  the  plaster  splint 
not,  I  thiuK,  avail  themselves  of  the  most  important  and  most  reliable  means 
making  the  little  extension  that  can  be  made  permanently  in  this  form  of  dret 
ing.  When  the  limb  shrinks,  the  condyles  of  the  femur  and  the  calf  of  the  I 
ofi^r  very  imperfect  or  no  resistance  to  the  action  of  the  muscles  of  the  tbig 
and  extension  is  completely  lost.  Let  it  be  understood,  also,  that  the  auto* 
does  not  recommend  that  the  perineum  shall  be  made  the  point  of  counte 
extension ;  and  in  this  he  is  sustained  by  the  majority  of  those  who  have  qm 
this  dressing ;  and  the  skrinkage  of  the  muscles  of  the  thigh,  which  soon  ensue 
renders  it  equally  impossible,  ordinarily,  to  maintain  permanently,  against  tl 
only  slightly  conical  surface  of  the  upper  portion  of  the  thigh,  any  effecti^ 
counter-extension. 

The  patient  can,  in  most  cases,  leave  his  bed  by  the  third  or  fourth  day  aft 
the  splint  is  applied.  If  he  keeps  out  of  bed  the  limb  will  not  shrink  as  maci 
and  the  necessity  for  readjustment  will  less  often  arise.  But  he  cannot  remai 
in  the  erect  position  all  the  time,  and  at  the  best  there  will  be,  as  eiperieni 
shows,  opportunity  enough  for  the  limb  to  shrink,  and  for  the  apparatus  t 
become  loose.  In  case  it  becomes  loose  it  cannot  be  refitted  by  cutting  out 
portion  and  folding  the  splint  in  again,  since  it  is  too  inflexible,  and  will  notb 
made  to  bear  upon  the  same  points  as  before.  At  Bellevue,  when  a  plaste 
dressing  becomes  loose  it  is  always  removed  and  a  new  one  applied  in  theMDJ 
manner  as  at  first. 

[The  dangers  of  the  injudicious  employment  of  plaster-of- Paris  dressings  hav 
noL  been  too  emphatically  stated  in  these  pages,  but  it  should  not  be  inferred  tba 
this  dressing  may  not  be  used  safely  by  a  prudent  surgeon.  It  is  a  method  <^ 
treatment  of  fractures  of  undoubted  value,  and  every  surgeon  should  fainiliari^ 
himself  with  its  use.] 

Finally,  having  considered  somewhat  at  length  the  leading  plans  o 
treatment  which  have,  from  time  to  time,  been , suggested  and  emplove< 
by  our  best  surgeons  both  at  home  and  abroad,  I  desire  to  describe  ii 
greater  detail  those  methods  and  forms  of  apparatus  which  my  owi 
experience  has  tauglit  me  to  prefer. 

As  to  posture,  my  opinions  are  in  accord  with  the  opinions  of  a  vas 
majority  of  the  most  experienced  surgeons  of  the  present  day.  Tli< 
straight  position  will,  on  the  average,  give  the  best  results.  Carefa 
measurements  made  by  myself  in  several  hundreds  of  eases,  a  portw' 
of  which  have  been  published  in  my  statistical  tables,*  have  demonstrate 
that  the  average  shortening  of  the  limb  is  greater  afier  any  method  < 

1   Fracture  Tables,  ])v  F.  H.  Hamilton.  1853. 
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Itment  in  which  the  flexed  position  is  employed,  than  after  treatment 

' I, ^tension  in  the  straight  position.     These  same  carel'Lilly  recorded 

^  Bona,  and  my  later  observations,  have  also  shown  that  the  flexed 

contrary  to  the  reiterated  statements  of  most  of  its  advocates,  is 

» apt  to  entail  angular  deformity.     Fig,  246  is  a  fair  illustration  of 

I  have  seen  oceur  more  thuTi  once  when  the  flexed  position  lias  been 

pted;  a  condition  which  is  impossible  when  proper  extension  is  em- 

]  in  the  straight  position.    There  are  a  few  who,  rejeetiog  the  flexed 

ition  in  fractures  of  the  middle  of  the  shaft,  still  declare  for  this  posi- 

\  a  preference  when  the  fracture  occurs  just  below  the  trochanters,  and 

I  case  of  fractures  at  the  base  of  the  condyles, 

Fifl.  247. 


j^tsntlpd  frairiure  of  tKe  ferntir;  iroatod 
irilliHtil  piTttiMnefit  extension. 


Fracture  of  feimir  just  >>olow  tr<>chanter 
minor. 


According  to  Malgaigne,  who  has  devoted  especial  study  to  tins  sub- 
» there  is  no  satisfiictory  evidence  in  favor  of  the  fiexed  position  when 
fracture  occurs  below  the  trochantei's.  It  is  not  directly  forward 
forward  and  outward,  th:it  tlie  lower  end  of  the  upper  fragment  is 
ried  by  the  action  of  the  psoas  mntrnus  and  iliacus  intern  us ;  so  tluit 
irder  to  meet  the  supposed  indication  it  would  be  necessary  to  carry 
lower  part  of  the  limb  outward  also,  a  position  which  would  certainly 
found  inconvenient,  if  not  acttiidly  impractiable,  in  the  majority  of 
Iw.  Nor  can  the  tendency  of  the  upper  fragment  to  advance  in  the 
r*rjini  direction,  and  consequently  to  separate  from  the  lower,  be  met 
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effectually  by  posture  alone,  unless  the  thigh  is  completely  flexed  up 
the  body.  Indeed,  it  is  apparent  that  the  position  of  moderate  flexi 
will  rather  favor  the  action  of  those  muscles  which  are  supposed  to 
chiefly  responsible  for  the  displacement.  When  the  thigh  is  extend 
upon  the  body,  the  psoas  magnus  and  iliacus  intemus  are  acting  in  t 
direction  of,  and  merely  parallel  to,  the  axis  of  the  femur,  and  con 
quently  to  a  disadvantage ;  but  when  the  limb  is  lifted,  their  actioo 
more  nearly  at  a  right  angle  with  the  shaft,  and  their  ability  to  disph 
the  fragment  is  greatly  increased. 

Moreover,  it  ought  to  be  understood  that  broken  bones  are  seldom 
never  displaced  or  separated,  in  the  same  manner  they  would  be  if  th 
were  not  surrounded  with  many  other  structures  which  have  suffered  lit 
or  no  disruption  ;  they  pass  each  other,  but  do  not  separate  widely,  beii 
held  together  by  shreds  of  periosteum,  muscles,  tendons,  ligaments,  e 
The  same  happens  when  this  bone  is  broken  just  below  the  trochanter 
the  upper  fragment  lies  always,  or  almost  always,  in  immediate  conta 
with  the  lower,  and  whatever  force  is  brought  to  bear  upon  the  low 
fragment  more  or  less  directly  influences  the  upper;  we  can  then  I 
extension  applied  to  the  leg,  draw  down  not  only  the  lower  firagmen 
but  we  can  drag  into  line  the  upper  fragment.  No  doubt  in  this  attem; 
we  shall  meet  with  some  resistance  from  the  muscles  above  named ;  bi 
experience  has  always  shown  that  even  moderate  extensioti,  appli< 
steadily  and  without  interruption,  seldom  or  never  fails  to  overcome,  i 
a  great  measure,  the  resistance  of  the  most  powerful  muscles.  We  coi 
stantly  avail  ourselves  of  this  principle  in  overcoming  the  abnormal  coi 
traction  of  muscles  in  connection  with  diseased  joints,  in  the  reductic 
of  old  dislocations,  and  in  many  other  ways. 

Whatever  the  advocates  of  flexion  in  fractures  of  the  femur  may  sa 
to  the  contrary,  they  are  never  able  in  this  position  to  employ  effect!^ 
extension  and  counter-extension.  A  careful  examination  of  all  tl 
double-inclined  planes  which  have  been  devised,  it  appears  to  me,  ougl 
to  convince  any  experienced  observer  that  such  is  the  fact.  Whatevt 
other  excellences  they  may  possess,  this  does  not  belong  to  them.  Bi 
extension  is,  of  all  the  indications  of  treatment,  that  which  is  of  tl 
greatest  importance  in  nearly  all  fractures  of  the  thigh,  and  no  te 
important  in  the  upper  third  than  in  the  lower.  Indeed,  it  is  of  moi 
importance  in  case  of  a  fracture  through  the  upper  than  in  the  case  of 
fracture  through  the  lower  third,  since,  as  my  measurements  have  showi 
the  higher  the  point  of  fracture  the  greater  is  the  tendency  to  shortei 
in  consequence  of  the  action  of  those  powerful  muscles  which,  arisin 
above,  have  their  insertions  into  the  lower  fnigment. 

In  the  case  of  all  those  doubled-inclined  planes  where  the  body  res 
upon  a  bed,  there  can  be  no  counter-extension  except  the  weight  of  " 
pelvis  and  its  contents.  It  will  not  do  to  fasten  the  pelvis  to  the  bed  ^ 
bands,  as  every  one  who  chose  to  make  the  experiment  might  soon  leaf 
nor  will  the  groin  tolerate  the  pressure  of  counter-extending  splint? 
bands.  These  things  have  been  tried  in  a  thousand  ways,  and  abJ 
doned.  The  weight  of  the  pelvis  alone,  not  of  the  entire  body,  is  ^ 
only  counter-extending  force  which  can  be  made  available  in  these  for 
of  apparatus,  and  this  is  wholly  insufficient.      In  Nathan  K.  Smil 
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titorior  suspension  splint,  not  even  the  weight  of  the  pelvis  is  employed 
^  a  means  of  counter-extension,  the  pelvis  being  secured  to  the  splint 
jjy  rollers,  equally  with  the  thigli  and  leg,  and  there  ia  no  possible  chance 
for  extension  or  counter-extension, 

fit  is  atfll  maintained^  by  many  campetent  surgeons,  that  the  double-inclined 
p\ane  is  beat  adapted  to  the  treatment  of  fractures  just  below  the  trochanter.  If 
It  is  used  the  surgeon  mwst  secure  extension  hy  tne  hxation  of  the  leg  to  the 
distal  portion,  and  counter-extensirm  by  the  weight  of  the  hips  resting  against 
ie  lower  end  of  the  proximal  portion,  but  not  supported  by  it.  The  thigh  piece 
hould.  therefore,  be  slightly  longer  than  the  thigh  Ui  secure  proper  counter- 
xtension  of  the  upper  fragment,  the  lower  fragment  being  fixed  by  the  leg 
,nd  knee.  A  very  simple  but  useful  double-iucUned  plane  is  that  known  as 
^     jrch'g.] 

Fio.  248. 


Duuble-inclinod  plane.     (Earn arch.) 


After  all,  I  prefer  to  leave  this  question  to  the  verdict  of  experience,  and 
l>«ppilythis  aeems  to  be  condusive*  if  we  may  accept  the  almost  unanimous 
i^timony  of  those  surgefjns  who  have  enjoyed  the  large^it  hospital  practice.  In 
Diyown  experience  the  ordinary  double  incliue<l  planes  have  constantly  given 
ti«woret  resulta  both  in  regard  to  length  and  lateral  diHplaceiueut  •  they  are  the 
inoBt  difficult  to  raanage,  and  are  the  nio.^t  fatigtiing  to  the  patients.  Nathan  R. 
S^fliith^s  susspending  apparatus  permits  the  limb  to  shorten  indefinitely;  and  it 
*^ord»  inadequate  support  along  the  centre  of  the  shaft,  in  consequence  of  which 
^liclimb  is  apt  to  unite  with  a  backward  curvature  or  angle.  In  some  gunshot 
frattttres  treate<l  by  this  apparatus  this  posterior  curve  or  angle  has  been  exces- 
*^ve,  Even  the  old  method?*  of  extension  were  preferable  to  flexion;  but  they 
1**^  always  two  serious  drawbacks.  First,  in  the  excoriations  and  ulcerations 
'fli'ident  to  the  application  of  extending  hands  or  gaitera,  or  whatever  else  was 
^«>ployed  for  this  purpose.  Again  and  again  I  have  seen  nlceration  of  the  instep, 
•^f  the  inteeuments  above  the  heel,  and  of  other  parts  of  the  foot  and  ankle,  from 
«xteTiding  oands.  And,  second,  from  similar  excoriations,  ulcerations,  and  deep 
» ^otiglis  about  the  groin  and  i>erineum,  caused  hy  the  counter-extending  hand. 
pfcii  true  the«e  accidents  did  not  occur  often,  and  sometimes  they  were  due 
f  ■Bolly  to  negligence;  but,  in  order  to  avoid  them,  we  were  com  pel  led  to  limit 
'Wy  much  the  amount  of  extension,  and  to  exerdse  unceasing  vigilance. 

[tommingor,  of  Indianapolis,  Ind.,  a  strong  advocate  of  plaster-of- Paris  in  the 
{[••tiDent  of  fractures  of  the  thlgb,^  doej*  not  approve  of  the  straight  position, 
°^tt»referB  the  flexed.  He  also  discards  the  weight  and  pulley  extension.  His 
'"^'tM  of  treatment  consists  in  bringing  the  bones  into  apposition  at  once,  then 
*}jplying  the  pi  aster- of- Paris,  the  limb  being  one-third  flexed  at  the  knee  and  hip. 
pi»«n  the  plaster  becomes  hard  there  is  no  necessity  for  the  weight,  as  the 
•^xufeuof  the  limb  prevent  any  po.ssihle  shortening.] 

Our  first  great  step  of  progress  in  the  treatment  of  fractures  of  the 
JM*— first  in  importance,  but  not  in  order  of  discovery — consists  in 
mnv2  -ecured  counter-extension  by  the  weight  of  the  body  alone,  and 

*  AmericAii  Pructitionor,  1885. 
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this  is  accomplished  by  simply  elevating  the  foot  of  the  bed  from  foi 
to  six  inches. 

1  have  not  used  a  perineal  band,  except  in  cases  of  children,  for  twenty  yeara^== 
and,  in  case  of  children,  the  weight  of  the  body  is  still  my  chief  reliance.  ThiKz: 
first  to  suggest  and  practise  this  was  Dr.  James  L.  Yaningen,  of  Schenectad)^^ 
New  York? 

The  second  step  was  the  employment  of  the  weight  and  pulley  as 
means  of  extension. 

'  This  method  of  making  extension  was  known  to  Hildanus,  in  the  16th  cecaB^ 
tury,  although  it  seems  to  have  passed  very  much  into  disuse  until  recent!  ^3 
revived  by  American  surgeons.*    John  Bell,  in  his  Principles  of  Surgery ^  puL^ 
lished  at  Edinburgh  in  1801,  speaking  of  a  method  described  by  Hildanus,  saj&     - 
"  But  surgeons  did  at  last  fall  upon  a  method  which  absolutely  insured  the  per"— 
manent  extension.    For  being  wearied  with  this  perpetual  turning  of  screws  t-^o 
tighten  the  bands  around  the  ankle,  they  at  last  most  happily  thought  of  pottin^^ 
a  pulley  to  the  foot  of  the  bed  and  hanging  a  good  jack-stone  to  the  heel.     JE 
have  (in  next  page)  drawn  the  bed,  the  surcingle  or  horse-girth  for  the  bod^, 
and  the  jack-stone  of  Hildanus  for  hanging  to  the  heel.''    In  the  above  descrip— 
tion  we  see  a  full  recognition  of  the  value  of  the  pulley  and  weight,  but  tt^ 
body  was  prevented  from  descending  by  being  tied  to  the  bed,  and  the  eitensioxa 
was  made  by  a  garter.    We  need  not  be  surprised,  therefore,  that  the  pulley  an<i 
weight  under  these  disadvantages  were  soon  laid  aside  and  foi^tten.    Guy  de 
Chauliac,  Suetin,  and  Nathan  Smith,  according  to  Malgaigne,*^employed  occm- 
sionally  the  pulley  and  weight.    Boyer  says  the  practice  is  very  ancient    Dr. 
W.  C.  Daniell,  of  Savannah,  Georgia,  treated  a  case  in  this  manner  in  1819.  aad 
again  in  1824,  the  latter  of  which  he  published.    The  ordinary  perineal  baii<l 
and  a  garter  were  used  for  counter-extension  and  extension.^    inl854,  L.  A. 
Dugas,  of  Savannah,  Georgia,  published  an  account  of  the  method  employed 
by  himself,  with  an  illustration.^    He  used  a  piece  of  bandage  as  his  means  of 
applying  extension  ;  but  he  omitted  the  perineal  band,  which  had  not  been  done 
by  Buck  when  he  first  made  public  his  own  method.     Dugas  relied  upon  the 
weight  of  the  body  to  make  counter-extension,  saying  that  "the  resistance  of 
the  patient's  body  will  eflfect  counter-extension ;"  a  statement  which  later  experi- 
ence has  shown  to  be  not  correct,  unless,  as  first  recommended  by  Vaningen, 
the  foot  of  the  bedstead  is  somewhat  raised. 

The  third  great  step  of  improvement,  and  that  which  alone  makes 
adequate  extension,  in  most  ciises,  possible,  was  the  substitution  of  adhe- 
sive strips,  laid  along  tlie  whole  length  of  each  side  of  the  leg,  in  plaee 
of  the  gaiter. 

Of  this,  also,  we  are  no  longer  permitted  to  speak  as  a  novelty,  the  researched 
of  Dr.  Martin,  already  referred  to,  having  brought  to  light  the  following  par*' 
graph  in  the  works  of  Dr.  Gooch  :  "  To  answer  the  same  purpose,  I  have  con' 
hned  one  end  of  a  strong  strip  of  sticking  plaster,  of  a  suitable  length  »di" 
breadth,  under  a  circular  piece  of  the  same,  about  the  middle  of  the  side  of  ^^*^ 
loot,  carrying  it  over  the  heel,  up  the  leg,  and  confining  the  other  end  above  tb^ 
calf  with  another  circular  plaster,  first,  gradually  bring  down  the  muscul.g*f' 
trocnem.  as  far  iis  they  will  readily  yield  ;  giving  the  limb,  at  the  same  tiine,y*^ 
position  described  in  my  treatise  on  wounds.  On  the  like  occasion,  I  have^**./- 
fixed  one  strap  by  the  circular  about  the  foot,  and  another  by  that  above  the  ^^ 
of  the  leg,  passing  the  one  through  a  slit  in  the  other,  and  using  them  9»  ^ 

*  Vaningen,  Trans.  Amor.  Me<l.  Assoc,  1857.  pp.  430-7. 

2  Martin.  X.  C.  Med.  Journ.,  Feh.  1878.  »  Malgaigne.  op.  cit.,  p.  2^" 

*  Daniel!,  Anier.  Journ.  Med.  Sol.,  vol.  iv.  p.  'S?A). 

^  J)ugas,  Southern  Med.  and  Surg.  Journ.,  Feb.  1844,  p.  1)9. 
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ng  bimd)tge:4 ;  hut  then  two  more  circutEra  are  requisite  to  confine  the  other 

^  of  the  longitudinfll  wtnips  aeciirely/^' 

i^liis  also,  like  exten.>*iini  liy  a  pulley  and  weight,  seems  to  have  been  forgotten 

Kl     revived  by  i*ome  American  surgeons*.     The  fir^t  allusion  I  dnd  to  it  in 

jent  literature  U  by  Dr.  F.  W.  Sargent,  of  Philadelphia,  in  1848,  who  says  he 

lived  the  .^ugg edition  from  Dr^  E,  Wallace,  of  Pbilmdelphia,  by  whom  they 

(re  used  Bucees!! fully  while  he  wa**  the  Hemdent  Surgeon  of  the  Pennaylvaniu 

^pit&K     B<»th  of  these  gentlemen  u«ed  long  strips  of  adhesive  plai*ter,  of  an 

Wi  or  more  in  wiiith,  carrying  them  spirally  down  the  leg  from  a  point  about 

Id  way  between  the  foot  and  knee,  after  whieh  they  were,  in  some  casee,  made 

|tur%.-  witb  rollern.'    The  name  method  h  deseribed  a*  being  recommended  by 

^  Jck^iah  Crosby,  of  New  Hampshire,  the  only  difference  being  that  he  carried 

adhetiive  plaster  as  high  as  the  knee/    In  this  notice  of  Dr.  Crosby's  plan, 

mtitnt  remarks  that  Dr.  Sargent  had  in  his  Minor  Surgerij  described  caseu- 

'iy  the  same,  as  being  first  practised  by  Dr.  Wallace.     Vaninjren  suggested 

'  same  in  connection  with  the  elevation  of  the  foot  of  the  bed.  in  1857.     Dr. 

^\  upoke  of  it  in  hi-^  communication  to  the  Academy  of  Medicine  in  1861. 

the  claims  instituted  for  Dr.  Moscly,  of  New  Hampshire,  who  says  his  use 

these  strips  dates  back  to  1840,  and  the  like  claims  of  Gross,  Swift,  Ennis» 

Jci  others,  we  can  only  say  they  were  unfortunate  in  not  earlier  giving  their 

■"n-i  and  practice  to  the  public. 

'inallj,  it  is  by  the  combiimtion  of  these  three  essential   principles 
tij  the  short  side-splints  atid  one  long  side-splint,  which  shall   reach 
%TMi  near  the  axilla  to  beyond  the  foot,  to  prevent  the  outward  bowing 
I  the  thigh  and  to  prevent  eversion  of  the  leg,  that  the  stiperiority  of 
won  in  the  straight  position  enri  alone  be  demr>nstrate<l.     The  lon^ 
ie  splint,  which  1  have  myself  added  to  the  apparel,  is  only  secood 
^point  of  importance  to  either  of  the  others,  and  that  whether  the  frac- 
be  in  the  neck  or  the  abaft,  in  children  or  in  adults.     In  children, 
rever,  it  is  siipplied  by  the  double  splint. 
I  With  regard  to  fnicture  beds,  which,  when  surgeons  adopted  the  flexed 
^ition  in  the  treatment  of  fractures  of  tlie  thigh,  were  f*fteri  very  usefid 
sonietinies  necessary,  I  must  say  that,  in  the  treatment  of  these  frac- 
in  the  extended  position,  they  are  not  needed.     If  the  bed  is  auf- 
?iitly  long  and  the  mattress  is  smooth,  firm,  and  even,  nothing  more  is 
liired.     Properly  shaped  bed- pans  am  always  be  used  without  dis- 
cing the  lirah,  and  the  arrangements  for  changing  the  position  of  the 
are  not  only  useless,  but  such  changes  are  actually  injurious.     In 
tin  complicated  cases   of  fracture  of  either  the  thigh^  leg,  or  foot, 
stable  or  movable  '*  invalid  "  beds  may  he  needed,  when  extension 
It  to  be  attempted. 

Invalid  beds,  the  bej*l  known  and  mO'*t  ingenious  American  contrivances 
p*e  invented  by  Jenks/  Daniels,  the  Burgcii,  Addinell  IlewHon,  of  Fhila- 
\\/  J.  Rhea  Barton,  B.  H.  Coates,  of  the  same  citv,^  and  J.  Croaby,  of  Man- 
X.  H.^ 

[ihral  and  Chirurgicnl  Obdervationa  as  an  Appendix  to  a  former  Fublicatiotii  by 
1  iTiK>ch,  fiitrgeoti,  Limdon,  printexl  for  Q.  RobiDaoti,  in  P»t«r  Nuater  Row,  itiid 
iffe.  in   Ncinvich/*    No  date,  but  al*out  1771.    N.  C.  Med.  Jourti.,  Jan.   1878, 

-Mr/.TT,  by  P.  W.  8iirg«nt,  M  D  ,  L«!»  jfr  BlancLaftl,  Philadelphia,  1848. 
rfiiM.  Amer  Med.  Ad?oc,,  1850.  vol.  iii.  p.  »83. 

'    "  ii-^cry  ;  \\\m  ih«  5th  ed.  of  this  tr«Htt8«,  Fig.  ll*/»,  p.  445. 
rrii.*  Mt'd.  Sci,.  July.  IH5m,  p.  101. 
/.  &th  uiidWth  vol*. 
Trtiniiw  uti  Military  Surgery^  by  Fmrik  H.  H&»iiltonr1f<l)5,  p.  iVA, 
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In  my  earlier  practice  I  have  had  constructed  a  simple  frame,  c^tverel 
with  a  stout  canvas  sacking,  having  a  hole  at  a  point  corresponding  witii 
the  position  of  the  nates,  and  this  I  have  laid  directly  upon  a  common 


Fig,  245). 


A 


rX 


^3f. 


^j-'^#jt# 


1^' 


E.  Daniel's  invulid  bedJ 


"  four-post  bedstead,  A  mattress  and  one  or  two  quilts  must  be  piai'»-ii 
upon  the  boanls  of  the  bedstead  underneath  tlie  sacking,  and  a  slu't't  mt 
two  above  the  .^sacking,  upon  which  hist  the  patient  h  to  be  lard.  ^^ 
arranging  the  linen  underneath  tbe  patient,  the  most  convenient  plan  i^* 


Fio,  250, 


m 


it^' 


_u^.,.'-  ^\^.^^ . 


Bufge's  appnnitu^  apjjlied  ;  llii^  ia  a  very  scnicnble  apfiliiviice  ««  if.  t'ompHftre  bi*ili  •  f^ 
mul  ft  8|»lint,  and  eiialilea  the  pjitieuf  tn  lie  or  sit  wilhout  pi-eesure  in  ihe  groUi. 

instead  of  using  only  one  sheet,  which  will  require  that  a  hole  shall  ^ 
made  in  it  corres]iondiug  totljehole  in  the  sackings  to  employ  two  shec**'^ 
and,  doubling  them  M'parately,  Co  bring  the  folded  margin  of  each  fr***** 
above  and  from  below  to  the  centre  of  the  opening.  When  the  pati«?^ 
has  occasion  to  use  the  bed-pan,  it  is  only  necessary  that  two  or  ft>^^ 
persons  should  lift  this  fratne,  and  place  under  eacli  corner  a  block  ahtit* 

^  Be^e  Fig8«  186  and  tS9  ol  5tli  edttion  of  this  treatiae. 
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lieight,  or  it  may  be  rmsed  by  a  pulley  and  ropes  suspended 

Fiti,  25K 


iling. 


V 


^\J^ 


^ 


Fig.  262. 


Crosby's  invalid  bed^  op«D. 

iTsb!**,  Hfid  can  be  run  out  from  under  the  patient  und  difinj^tfd.  It  ii«  then 
liooks  7J  Imu)^  I  nude  fust  Ut  I  lie  nitches  ,1.  By  tiimiug  n  erank  at  f-\  tlie  rail 
I  which  winds*  up  a  strtip  jxiasing  over  the  pulley  O,  nrid  ihe  l*ed  is  mieed  to 
us  tjiktug  i>n'the  wi>ight  of  the  patient  from  the  bands  i»y  whieh  he  wjia  tent- 

"practice  now,  in  a  ] private*  hoii!*ej  h  to  remove  the  foot-board  and 
t  bed  by  board^^  laid  longitudinally,  and  projecting  one  or  two  feet 
K>it*)in  rail.  Tbi»  furnialies  a  lirm  support  tV>r  the  mattress.  Soiiie- 
T»e,  it  will  he  found  nece^ssary  to  lengthen  the  bed.  No  hole  is  made 
Ig  of  the  bed  or  of  the  mattresa,  to  provide  for  fajcal  evacuations. 

wnfor table  bed,  especially  for  children,  can  sometimes  be  made 

But  it  will  be  necessary  always  to  nail  a  piece  of  board 

lis  the  top  and  bottom   of  the  bedstead  when   the 

At  its  utmost  tension,  in  order  to  prevent  the  side 

tailing  together.     The  top  board  must  be  nailed  on 

like  an  ordinary  head-board,  so  as   to  prevent  the 

bl  falling  off,  but  the  bottom  piece,  at  least  one  foot 

B  be  laid  horizontally  to  stipport  and  steady  the  appa- 

Itx tends  beyond  the  foot. 

id  occasion  to  assist  the  late  Dr.  Treat  in  the  management 
of  the  thigh  in  the  case  of  a  little  girl  not  quite  three 
iFaa  struck  with  the  simplicity  and  completeness  of  an 
which  he  had  made  to  prevent  the  bed  and  thedreasinga 
lig  soiled  with  the  urine.  It  was  imly  to  leave  directly 
lie  nates  a  complete  opening  throngb  to  the  floor  for  the 
urine,  and  to  protect  the  riiarguiM  of  the  slacking  and 
Cfltne  nearly  together  at  the  opening,  with  [>iecea  of 
klded  upon  them  selves.  It  wan  found  that  not  only  the 
ibis  way  kept  dry.  but  the  dreasings  also;  it  being  now 
I  the  dre3<sing«  had  become  wet  heretofore  by  soaking  up 
from  the  bed,  rather  than  by  the  direct  fall  of  the  urine 

m^  1    1      t     1  i^       1  *  n    1  *  1     Stfindard. 

frepared  the  bed  for  the  reception  of  the  patient,  and 

lower  end  about  fotir  inches  by  placing  blocks  underneath  the 

te  following  additional  preparations  should  be  made  before  we 
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proceed  to  reduce  the  fracture  and  dress  the  limb.  There  should 
vided  a  piece  of  board  of  the  requisite  length  and  breadth,  fa 
with  a«slot  to  receive  the  pulley,  and  called  the  "  standard,"  a  sm 
rod,  a  pulley,  a  yard  of  rope,  and  a  vessel  or  bag  to  receive  the  ^ 
The  slot  should  have  suflBcient  length,  and  the  standard  should  b 
rated  in  the  direction  of  its  breadth  at  short  distances,  to  enable 
geon  to  elevate  or  depress  the  pulley,  as  may  be  required.  In 
metallic  pulley  cannot  be  obtained,  a  spool  will  answer  as  a  tolera 
stitute.  We  now  employ  generally,  at  Bellevue,  an  iron  uprij 
with  a  pulley  affixed,  and  which  is  made  fast  to  the  iron  {ram< 
bedstead  with  two  iron  clamps,  secured  in  place  by  screws.  Tl 
be  found  at  the  shops  of  any  of  our  instfument-makers.  A 
mounted  with  a  screw,  may  be  sometimes  substituted,  the  sere 
attached  to  the  foot-board.  (Fig.  253.) 

The  adhesive  plaster  which  I  have  generally  used  both  in  priv 
hospital  practice  is  that  which  is  usually  found  in  drug-stores 
upon  linen ;  but  some  prefer  the  plaster  spread  upon  jeans  or 
flannel  as  being  stronger.  I  cannot,  however,  appreciate  the  ad\ 
since  the  ordinary  plaster  seldom  gives  way  when  properly  appli< 


Fio.  263. 


Fig.  254. 


Iron  upright  and  weight. 
(From  Tieniann.) 


Foot- piece. 


A  thin  block  or  piece  of  board,  called  the  "foot-piece,"  is  to 
vided,  perforated  in  the  centre  to  receive  the  cord,  and  of  s 
length  to  prevent  the  adhesive  strips  or  ''  extension  bands  "  froi 
ing  upon  the  malleoli.  An  averatje  size  for  the  foot-piece  in  th< 
an  adult  is  about  three  inches  and  three-quarters  in  length,  by 
a  half  in  breadth.  The  adhesive  plaster  may  be  cut  in  the  shap 
in  the  illustration  (Fig.  255) ;  five  and  a  half  inches  wide  in  the 
and  two  and  a  half  inches  wide  at  the  narrowest  point,  and  g 
widening  again  toward  each  extremity  to  four  inches;  the  narrow 
tions  being  slit  down  two-thirds  of  their  length.     For  an  adult  w 
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allj  require  a  strip  of  about  four  feet  and  eight  inches  in  length,  namely, 
sijiteen  inches  for  the  central  and  widest  portion,  and  twenty  inches  for 
eacb  extremity.  The  shoulders  of  the  central  portion  are  cut  as  repre- 
sentedy  in  order  that  when  folded  upon  the  foot-piece  and  upon  itself  it 
mAT  reinforce  the  lateral  bands  at  their  weakest  points. 

[It  is  quite  unnecessary  to  shape  the  strips  in  the  manner  here  directed.  They 
niav  be  cot  of  equal  width  the  whole  length,  about  three  inches  for  an  adult  limb 
will  meet  every  indication.  The  foot-piece  to  which  the  cord  is  attached  may 
be  strengthened  by  an  additional  strip  applied  with  the  plaster  to  the  plaster.] 

The  lateral  or  side-splints  may  be  made  of  thick  pieces  of  gum-shellac 
doth,  of  stout  leather  cut  and  moulded  to  the  limb,  or  of  thin  pieces  of 
board  covered  with  cotton  cloth  and  stuffed  on  the  sides  next  to  the  skin 
with  cotton-batting  to  fit  all  the  inequalities  of  the  limb.  Of  these 
several  materials  gum-shellac  cloth  is  much  the  best.  It  is  thin,  light, 
trm,  and  after  immersion  in  hot  water  can  be  suflScientlv  moulded  to  the 
oontoor  of  the  thigh.  The  cotton  cloth  must  be  stitched  over  the  splints 
like  a  sac,  but  left  open  at  the  ends  until  the  padding  is  properly  ad- 
justed. Loose  cotton-batting  always  becomes  displaced.  Four  splints 
m  generally  required :  one  for  the  anterior  surface,  extending  from  the 
groin  below  the  anterior  inferior  spinous  process  of  the  ilium  to  within 
klf  an  inch  of  the  patella ;  one  for  the  posterior  surface,  extending  from 
the  tuberosity  of  the  ischium  to  a  point  six  or  eight  inches  below  the 

Fig.  255. 


m 


Extension-band  and  foot-piece. 


knee:  one  for  the  inside,  extending  from  near  the  perineum  to  the  inner 
<^ndyle ;  and  one  for  the  outside  extending  from  above  the  trochanter 
major  to  the  outer  condyle.  These  splints  ought  to  encircle  the  limb 
»lnao8t  completely,  only  leaving  an  interval  of  from  half  an  inch  to  one 
inch  between  each  of  the  adjacent  splints.  The  outer  and  inner  splints 
niay  be  extended  below  the  knee  when  the  fracture  is  low  down ;  but  in 
tkat  case  they  must  be  carefully  fitted  to  the  irregularities  of  the  con- 
Wes.  The  posterior  splint  is  the  most  important  of  them  all.  It  should 
I*  wider  and  much  longer  than  either  of  the  other  splints,  and  it  must 
^  Stted  with  great  accuracy  to  the  back  of  the  thigh,  ham,  and  upper 

Fio.  256. 


Bame,  folded  and  ready  for  use. 


I*rtof  the  leg.  It  is  important  also  to  cover  this  with  a  sack  of  cotton 
do4  80  that  it  may  be  stitched  to  the  centre  of  the  bands,  which  are  to 
ii^Qsealldie  splints.     If  this  is  not  done,  it  is  very  liable  to  become 
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A  long  side-splint  must  now  be  prepared,  long  enough  to  extend  froi^ 
about  four  inches  below  the  axilla  to  five  inches  below  the  heel ;  fou  _ 
and  a  half  inches  wide,  by  half  an  inuh  in  thickness,  and  provided  witK 
a  cross-piece  at  the  lower  end,  two  feet  long  by  three  inches  wide  an*** 
half  an  inch  thick.  The  purpose  of  this  splint  is  not  to  make  extensioi^ 
but  to  prevent  the  femur  from  becoming  bent  outward  at  the  seat  crm 
fracture ;  which  is  accomplished  more  certainly  by  this  splint  than  b  ^ 
the  short  splints,  inasmuch  as  it  keeps  the  whole  body,  including  tW^ 
upper  part  of  the  femur,  in  a  straight  line.  Its  purpose  is  also  to  pr^ 
vent  eversion  of  the  foot,  which  purpose  is  never  accomplished  effectively?- 
by  junks  or  by  any  other  method  I  have  yet  seen  adopted.  It  is  to  be 
employed  in  all  fractures  of  the  thigh,  including  fractures  of  the  neck. 
The  inner  surface  of  this  long  splint  must  be  padded  throughout  its  who/e 
length,  and  thus  fitted  accurately  to  the  sides  of  the  body  and  limb. 

[Dr.  A.  D.  Smith/  of  Philadelphia,  recommends  the  following  splint  to  pre- 
vent eversion  of  the  foot :  A  posterior  splint  eighteen  inches  long,  shaped  Bome* 
what  like  the  leg,  with  a  hinged  foot-piece  held  in  position  by  hooks  at  the 
base ;  at  the  upper  end  two  pieces  of  leather,  sufficiently  large  to  embrace  the 
leg,  are  fastened,  having  eyelet  holes,  and  laces  at  their  iree  M>rder;  two  similtr 
pieces  are  fastened  to  the  foot-board  to  embrace  the  instep  and  base  of  thetoee; 
on  the  under  surface,  just  beyond  the  foot-board,  is  fixed  a  strip  of  wood  twentj 
inches  long  and  one  and  a  half  to  two  inches  .wide,  one  end  neld  by  a  bolt  on 
which  it  may  revolve,  the  other  free.] 

Four  or  six  strips  of  cotton  cloth,  each  two  inches  wide  by  one  yard 
in  length,  are  stitched  by  their  centres  to  the  back  of  the  posterior  splint, 
and  these  are  laid  upon  the  bed  in  position  to  receive  the  limb.  Supplied 
with  rollers,  several  additional  strips  of  bandage,  and  cotton-batting,  ^e 
are  now  ready  to  reduce  and  dress  the  fracture. 

The  patient  being  placed  in  position  upon  the  bed,  one  assistant  seizes 
the  limb  by  the  knee,  and  a  second  by  the  foot,  drawing  upon  it  firmly 
and  steadily,  at  the  same  moment  lifting  it  from  the  bed  so  as  to  render 
it  more  accessible ;  while  the  surgeon  lays  the  extremities  of  the  exten- 
sion strip  upon  each  side  of  the  leg,  with  the  centre,  containing  the  foot- 
piece  and  the  rope,  about  one  inch  below  the  sole  of  the  foot.  With  » 
muslin  roller,  inclosing  the  limb  from  near  the  metatarso-phalang^l 
articulation  to  the  tuberosity  of  the  tibia,  the  adhesive  strips  are  held  m 
place.  As  a  rule,  and  especially  in  the  case  of  women,  and  of  persons 
of  a  delicate  lax  fibre,  it  is  well  to  lay  against  the  tendo  Achillis,  anu 
over  the  instep,  a  little  cotton-batting  before  applying  the  roller.  I^ 
some  cases  I  am  in  the  habit  of  applying  a  thin  sheet  of  cotton-wadding 
over  the  whole  surface  of  the  limb.  Any  excess  of  the  bands  at  the 
upper  end  is  disposed  of  by  turning  the  ends  down,  and  inclosing  theiB 
in  a  few  additional  turns  of  the  roller.  As  soon  as  the  application  oi 
the  adhesive  strip  and  roller  is  completed,  the  weight  may  be  adjusted* 
and  extension  applied.  The  amount  of  extension  required  for  adults 
will  vary  from  eighteen  to  twenty-three  pounds.  In  a  large  proportion 
of  cases,  twenty  or  twenty-one  pounds  will  be  borne  without  complaint- 
and  the  ability  of  the  patient  to  tolerate  the  extension,  alone  limits  the 
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If  OccflsioDBlly,  even  a  few  pounds,  when  first  applied^  cause  pain 
ligaments  about,  the  knee-joint ;  but  in  a  few  hours  the  auiourit 
e  increaaed.  It  is  better  to  apply  eighteen  or  twcrity  pouritl^  ut 
f  it  can  be  borDe.  Lifting  the  knee  slightly  by  a  pad  placed 
leath  will  often  relieve  the  pain  caused  by  the  extension. 


Fio.  257. 


^ 


Mode  of  applying  adhesire  piaster. 
h«ii  Ihe  dr«8smg8  are  tioitipleteU,  th«  Hmb  is  to  refit  on  the  boil.) 


I  better  to  have  the  plaist^r  strips  extend  above  the  knee,  and  nearly  to 
bt  of  fracture.  If  they  are  applied  altogether  below  the  knee,  the  joint 
Mftbjected  to  an  unnecessary  strain,  which  may  cause  a  lertaiti  degree  of 
Bbf  the  fibrou8  structure^.] 

IBtiies,  in  the  case  of  very  muscular  patient;*,  and  where  the  primary 
ing  is  considerable,  I  believe  we  make  a  positive  and  permanent  o^ain  if 
le  the  patient  under  the  influence  of  chloroform  for  a  lew  miniites  when 
ght  h  first  applied.  In  the??e  ca^ea,  as  in  dislocations^  I  generally  prefer 
onn  to  ether,  for  the  reaftou  that  the  [>atieut  islesi*  liable  to  muscuhir  coii- 
10  when  he  ia  passing  under  the  intiiience  of  the  anfe^thetic. 

pnsioii  being  effected,  and  the  patient  already  resting  upon  the 
or  coaptation  splint,  the  three  other  side-splints  are  applied,  and 
lole  four  secured  in  place  by  the  fotir  or  six  transverse  hands 
f  described  liS  attached  to  the  posterior  splint ;  the  bands  being 
'er  the  front  splint  firmly. 

Bffiains  only  to  lay  the  long  splint  beside  the  body,  and  to  secure 
lace  by  separate  strips  of  bandage.  Three  strips  for  the  leg,  one 
strip  for  tlie  pelvis,  and  one  for  the  chest,  are  all  that  are  required, 
g  strips  may  bo  drawn  pretty  firmly  to  prevent  all  outward  rota- 
'  tlie  limb.  The  pelvic  band  also  ought  to  be  tight  enough  to 
the  constant  contact  of  the  pelvis  with  the  long  splint:  but  the 
i,ud  may  be  rather  loose,  sis  its  function  in  tlds  respject  is  not  so 
One  broad  band  may  be  substituted  for  the  two  latter,  which 
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should  be  sewed  to  the  cover  of  the  long  splints  to  prevent  its 
dbpliiced.  In  the  drawing  (Fig,  258),  narrow  strips  inclose  the  thi 
and  long  splint,  but  I  often  omit  tfiem  a,s  being  unnecessary  ;  indeed, 
is  better  sometimea  to  omit  theui  when  the  fracture  is  high  up,  lest  tli 
should  hold  the  lower  fragment  out,  when  the  pelvis  was  not  fim 
secured  to  the  long  splint ;  in  which  case  the  other  fragment  might  ioch 
in  the  opposite  direction,  causing  thus  a  bowing  out  at  the  point  of  fn 
ture.  The  patient's  pillow  must  rest  under  the  heiul  alone,  in  order  tl 
the  whole  weight  of  tlie  body,  from  the  sliouidt^rs  down,  may  be  e 
ployed  as  a  means  of  counter  extension.  Omission  of  this  importi 
precept  will  sometimes  permit  the  body  of  the  p»atient  to  descend  town 
the  foot  of  the  be<i,  even  when  the  foot  of  the  bedstead  is  raised.  Dori 
the  first  four  or  five  weeks  the  fmtients  should  not  be  allowed  to  rise 
to  sit  up  in  bed. 

Fig,  ZbB. 


Author's  dreesiugB  for  fracture  of  ehafl  nf  femur,  complete* 
(The  long  ipliDt  extendi  nearly  t<«)  ttie  uxiUa.) 

It  is  an  error  to  suppose  that  such  restraint  is  irk?!ome.  In  my  expericotT,  n 
patient  hua  ever  coiiiplained  of  it ;  and  I  hiive  no  d<mbt  that  such  iii<»veirirni 
increase  the  dun^^er  of  non-union ,-  a  misf<irturie  which  has  never  hHpp<*u< 
when  a  j>atient  has  been  under  my  treatment  from  the  tirat  to  the  last,  I  ha^^ 
however,  seen  several  cjiaes  of  non-union,  or  of  delayed  union,  in  the  jirsotj* 
of  other  surgeons,  which  I  attributed  to  the  patient  having  been  periuiU^Hlt 
ri»e  in  bed.  For  this  reason,  also,  I  reject  all  nnKie«  of  treat  meal  whicliii 
intended  to  permit  these  motions  of  the  body. 

In  onJer  to  evacuate  the  bowels,  the  patient  may  draw  up  the  iOilD 
limb,  when  a  properly  constructwl  be*l-pan   i*  easily  place<i  un<ler  4 
nates.     This  occasions  no  disturbance  to  the  fmcture.     From  thetim** 
the  first  dressing  the  pjitient  should  be  seen  daily,  and  the  r 
splints  b3oseneil  or  tightened  from  time  to  time,  as  may  seem  u 
To  open  the  limb,  and  even   to  remove  temporarily  all   the  coaptiit 
splints  except  the  posterior  one,  is  harmless,  and  it  is  often  a  sount; 
comfort  to  the  pntierjt.     Ordinarily  it  is  not  necessary  or  prudent  to  J' 
tnrb  the  extension  until  the  union  is  completed.     The  usual  time  requir 
for  consolidation  iu  the  case  of  an  adtilt  is  from  six  to  eight  weeks;  ^ 
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ff    \he  lone  feek  pretty  firm  at  the  en il  of  four  weeks,  tbe  extension  may 
l^^  a  little  relaxed.     VVheii  lU  length  the  patient  is  permitteil  to  leave  bia 
Y94**i  a  pair  of  crutches  is  indispensuble  ;  and  duriiiti:  the  following  two 
,  pponths  hut  little  weight  shotUd  he  borne  upon  the  limb, 

(Vol  k  manuka  slid  log  rest  is  a  very  useful  appliance,  na  it  allows  the  leg  to  »lide 
I  the  frtine  during  extension  without  any  friction  (Fig.  251)).] 

FiQ.  269* 


Vollcmanu'f  alidisg  rtti. 

Vactures  of  the  thigh  in  children  have  generally  been  found  more 
bit  to  manage  than  fractures  of  the  same  bone  in  the  adult,  owing 
fly  to  the  shortness  and  softness  of  the  limb,  the  delicacy  of  the  skin, 
^liibility  to  become  excoriated  or  to  become  soiled,  and  the  re^stlessness 
rflfce  patient.  I  have  tried  nearly  all  forms  of  apparatus  in  these  cases, 
%ltt<ling  double- inclined  platies^  boxe?*,  single  long  splint^s,  etc.,  and  the 
iWJt  of  my  experience  is  tliat  they  are  all  inetlicient :  and  for  some 
^fto  I  have  employed  a  nK»de  of  dressing,  partly  my  own  and  partly  the 
^^rion  of  others,  hut  of  which  I  am  able  to  say  that  it  never  disap* 
pHUts  me  in  the  result  obtained  ;  while  it  is  simple,  easy  of  management, 
*n4  comfnrtable  to  the  little  patients. 
Extension  by  means  of  adhesive  plaster  and  a  weight  employed  in  the 
Be  manner  as  in  adults,  constitutes  a  valuable  aid  in  many  cases ;  but 
iettmot  suy  that  it  is  indispensable,  since,  with  children  nnder  five  or 
fiwi^n  year^,  the  fractures  are  pretty  often  so  nearly  transverse  that,  when 
■JOiCt; reduced  and  well  suppiorted  by  lateral  splints,  union  without  shorten- 
ing mi^y  generally  be  expected;  but  these  results  become  less  and  less 
fe^uent  as  we  advance  toward  adwlt  life.  It  is  safe  and  proper,  accord- 
ingtotoy  experience,  to  employ  in  any  case  extension,  somewhat  accord- 
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ing  to  the  following  rule.     One  pound  for  a  child  one  year  old,  two  for 
a  child  two  years  old,  and  so  on,  adding  one  p<jund  for  every  yesr  up 
to  the  twentieth.     Of  much  more  consequence,  however,  is  it  to  con- 
fine, at  tfie  same  time,  both  limbs,  for  qb  long  as  one  is  at  liberty  it  i* 
almost  impossible  to  secure  any  degree  of  quiet.     It  is  uf  equal  iixi- 
portiince,  in  my  opinion,  to  give  to  the  limbs  an  extended  rather  than    * 
flexed  position, 

Fia,  260*  ~ 


Aalhor'B  splint  for  fracture  of  tbo  femur  in  childreti. 

My  plan  of  treatment,  therefore,  in  the  ca.se  of  children,  is  in  n-^J 
essential  re>^pocts  the  same  as  in  adults,  except  that  instead  of  one  lou^^S 
side-splint,  1  employ  two.  The  accompanying  illustrations  will  explai*^ 
more  fully  my  nieaniug.  Two  long  side-splinta  connected  by  a  cross — ' 
piece  at  the  lower  ends,  and  reaching  upward  to  near  the  axillae*  i^epa — ' 
rated  a  little  more  widely  below  than  above,  so  aa  to  render  the  perinean* 


Fio.  251. 


<^ 


Author's  dreuing  for  fhicture  of  the  fomur  i&  chilrlren,  Gotapl«t«. 

more  accesaible,  are  laid  upon  each  side  of  the  body.  The  four  slrort 
thigh  splints,  made  of  binders'  board  and  covered  witfi  cotton  cloth,  fire 
securetl  in  phiee  by  four  or  five  strips  of  bandage  tied  in  front  and  tlMfi 
stitched  to  the  covers  of  the  splints.  These  must  not  embrace  the  long 
side-splint.  The  broken  lind>  below  the  knee,  and  the  opposite  thigh  aii<l 
leg  are  then  secured  to  the  long  splints  Ivy  separate  and  broa<ler  strips  ^^ 
cloth.  My  object  in  sulmtitutini:,  in  this  case,  separate  stripis  for  ^^^ 
roller,  jb  to  render  the  limb  more  accessible  to  the  surgeon,  to  eudbk  J^^ 
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iled,  and  to  leave  tlie  leg 


readily  to  remove  portions  which   ar 
Dore  free  to  be  drawn  downward,  in  case  permanent  extension  is  em- 

mcL 

Thus  secured  and  laid  upon  a  bed,  such  aa  I  have  already  described  as 
tpropriate  for  children,  the  lea^t  possible  annoyance  will  be  given  to  the 
rgeon.  The  dressings  are  but  little  liable  to  become  wet  with  urine, 
d  when  the  bed  is  soiled,  the  rhild  can  be  taken  up  with  the  splint  and 
rried  to  another;  indeed,  this  may  be  done  as  often  as  the  patient  be- 
ea  restless  or  w^eary,  without  any  risk  of  disturbing  the  fracture.  In 
le  the  surgeon  desires  to  use  extension  with  iidltesive  piaster  and  weights, 
s  necessary  apparatus  may  be  made  last  to  the  bedstead,  and  taken  off 
en  the  child  is  moved;  or  it  may,  if  thought  best,  be  made  fast  to  the 
Dt-piece  of  the  splint  Occasionally,  witli  children,  I  employ,  as  a 
aesns  of  extra  safety,  a  perineal  hand,  drawn  moderately  tight,  and 
ustened  to  the  top  of  the  splint  on  the  side  corresponding  to  the  broken 
jinb.  The  best  perineal  band  is  a  piece  of  soft  cotton-cloth,  one  or  two 
brdg  long  by  three  inches  wide,  folded  lengthwise  to  a  flat  band  of  one 
fell  in  breadth,  and  inclosing,  where  it  passes  through  the  perineum  and 
ittder  the  nates,  a  few  thicknesses  of  paper.  The  paper  prevents  its 
Ira^nring  into  a  round  cord.  Sometimes  I  place  between  the  paper  and 
to  folded  cloth,  on  the  side  which  is  to  be  laid  next  to  the  skin,  one  or 
two  thicknesses  of  cotton-wadding.  To  ab.^orb  the  moisture,  it  is  well  to 
i»y  a  piece  of  sheet  lint  between  the  band  and  the  skin.  The  perineal 
b«nd  may  be  removed  daily  and  renewed;  and  the  perineum  examined 
ind  washed.  Four  or  five  weeks  is  generally  a  sufficient  length  of  time 
for  perfect  consolidation  in  children  under  five  years  of  age.^ 

Bf  I  have  been  unable  to  give  my  approval  to  the  treatment  of  fracture  of  the 

WkSt  of  the  femur  in  adulta  with  plaaler-of-Parls^  or  to  any  other  form  of  iitimov- 

ible  dresdine.  I  am  still  le^s  able  to  give  it  my  api»rovnl  in  fracture  of  the  same 

i{Kie  in  children.     The  following  case  will  illustrate  its  dangers:  A  hoy,  four 

fciT^old,  fell  thirty  feet,  breaking  hia  rijjjht  thigh  near  ita  middle,  causing  one 

W  the  frag^ment^  to  protrude  through  the  liesh.     The  aurgeon  in  charge,  having 

redticed  the  fracture,  applied  f)n  the  tillh  day  a  planter- ol-Paris  splint  from  the 

low  to  ibe  grroin,  leaving  a  fenestra  oppt>iiite  the  wound  m  the  thigh.    Tiie  cliild 

vuflbred  much  pain  thnt  nighty  and  on  the  following  morning  his  toea  were  cold. 

-On  the  second  morning  aJler  the  dressing  there  were  vesications  on  the  toea. 

■^i  the  fourth *dav  the  toe*!  were  discolored,  and  an  oJfensive  odor  escaped  from 

fc«  dressings.     The  dreHsings  were  now  removed,  and  the  tf^es,  with  a  part  of 

J»^jt.  were  found  to  he  gangrenous.     Suhaequently  the  gangrene  extended  to 

'^s middle  of  the  leg.     This  case  had  been  ueen  «nd  the  condition  of  the  loe« 

tidcAch  day  by  the  .surgeon,  hut  he  did  not  become  alarmed  until  the  fourth 

^f.   1  WM  consulted,  and  advised  the  continuous  hot- water  bath  ai*  preferable 

*>  Jwnpulation  under  the  eircurastiinces.    The  surgeon  adopted  my  sugge^stion, 

UM  iniil>out  three  weeks  the  limb  separated  spontaneously,  the  gangrene  having 

^**Tr  extended  after  the  limb  was  submerged  in  the  bath-     His  recovery  has 

.J  complete.^ 

[While  this  case  is  most  instructive,  and  conveys  a  forcible  lesaon  as  to  the 

^g^n  of  the  ciireleaa  nae  of  the  plaater-of- Paris  dressing  in  children,  it  should 

•^^^  deter  those  who  are  competent  to  employ  this  dressing  from  ita  use.     The 

I  '^JiwvorHble  results  which  follow  its  application  art*  always  due  lo  straiiguiation 

Lw  the  Umb,    Thia  condition  can  certainly  be  avoided,  and  will  only  occur  when 

.    fWti,,.„=  „r  *hftft  of  Femur  in  Children.    A  clinii^al  lectare  by  th«5  utithor  at  Bellevue, 

i-l,  March  16.  1879,  p»  257^  case  reportwl  by  J>r,  Forest, 
27 
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there  is  culpable  carelessnesa.  To  prevent  striingiiUtion  of  the  limb  it  h  only 
DeceflSftry^U)  lo  delay  tlie  dressing  until  the  swell in^  due  tu  the  injury  hjui 
abated;  (2)  tfi  underlay  the  plaster  with  a  proper  yielding  medium,  £U»  cott/>Q* 
Imttiug;  (IJ)  to  apply  the  turuB  of  the  roller  ao  lightly  as  merely  to  encase  the 
limb  with  moderate  firmnefts.] 

In  1877,  Scliede,  of  Berlin,  adopted  a  method  of  treating  fracture  of 
the  thigh  in  children,  which  he  calls  *^*  vertical  extension,"  The  method 
of  trcatoient  is  as  follows:  **  A  long,  continnous  band  of  plaster  is  fixed 
to  both  sides  of  the  injured  limb,  txs  high  as  the  seat  of  fracture,  and 
applied  so  as  to  form  u  free  loop  below  the  sole.  This  long  strip  is  then 
secured  in  the  ordinary,  way  by  circular  strips  of  phister,  and  by  circular 
turns  of  a  bandage.  The  leg,  liaving  been  elevated,  is  then  kept  in  the 
vertical  position,  with  the  corresponding  side  of  the  pelvis  suspended  by 
means  of  a  piece  of  cord  fixed  to  the  loop  of  plaster,  and  either  attached 
above  to  some  object  over  the  bed,  or  slung  over  a  pulley,  with  its  free 
extremity  supporting  a  weight."  This  does  '^'not  necessitate  constant 
and  complete  rest  on  the  back."  At  the  end  of  about  three  weeks,  when 
the  fragments  are  usually  consolidated,  the  extension  is  removed,  and  the 
limb  is  permitted  to  rest  upon  the  bed.  The  only  disadvantage  states!  is 
the  occurrence,  in  some  cases  of  females,  of  a  severe  vaginal  catarrh,  due^^ 
as  is  supposed,  to  the  free  entrance  of  air  into  the  gaping  ostium  vagins^ , 

By  Hchede^s  method  the  patient  m  during  the  entire  period  of  treatment  con^ 
fined  to  the  bed,  while  4n  horizontal  extenaion  he  is  noL     Inconvenience  mi 
also  be  experienced  in  the  vertical  extension  in  the  adjustment  of  the  coveriiif 
and  et*]iecially  in  cold  weiither,  which  inconvenience  is  avoided  in  horizoat*^/ 
extension.    It  must  be  added^  also,  that  althou|:h  in  children  of  this*  age  the  fn^^^ 
ments  are  usually  finn  in  three  or  four  weekj*^  it  has  not  been  found  safe,  in  fu»  >- 
experience,  to  remove  wholly  restrain t*«  until  a  week  or  two  later     The  coatriLx-^ 
practice  has  every  now  and  then  resulted  in  a  bending  at  the  seat  of  tractui-Te, 
which  had  Bubsctjueritly  to  be  remedied.     Mv  double  splint,  with  only  modern. t* 
confinement  of  the  body  and  limbs,  without  extension   or 
short  splints,  prevents  this  unfortunate  accident  in  the  Inter 
days  of  the  treatment,  while  in  Schede's  method  th<?)i«ib 
must  be  left,  after  the  extension  is  removed,  wholly  with* 
out  support-     No  evidence  is  presented  that  result*  are  *ny^ 
better  than  my  own,  by  which  latter  method  rotary  d?' 
placement  is  impcwsible;  lateral  displacement  or  bendio 
improbable;  and  there  is  no  shortening,  of  coun»e,  unle* 
it  h  a  complete  fracture,  and  if  it  occurs  then  it  is  trivii^l- 
[Bryant,  of  London,  states  (Prac,  Snrgt^n/)  that  he  l>eg*n 
thiK  form  of  practice  at  Guy*s  Hospital  in  1870,  and  ill"** 
trates  it  (Fig.  2tJi:).     The  ages  of  his  patients  varied  fro"* 
eight  months  to  live  years;  for  older  patients  he  prefers  ^}^^ 
double  splint.      1  have  employed   Bryant's  dressing  ^'^^ 
good  results.] 

It   must  be  understood,  however,  that  with    »")'  . 

mode  of  treatment^  almost,  occasional  good  results  *^ 

obtained;    but  this  is  only  because  fractures  of  ^"^^ 

thigh  in  infants  are  generally  green-stick  fractur^' 

and  the  tendency  to  displacement  is  very  slight,  ^^ 

union  occurs  very  speedily. 

Badly  comminuted  and  compound  fractures  of  this  bone  are  to  bca>^^' 
aged  upon  the  same  genenil  principles  as  gunshot  fractures,     Those  e^*** 


FiQ.  352 
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fractures  of  tlie  femur  which  have  been  caused  by  the  thriistiDg  of 
kealkarp  fragmentti  through  the  tie8h,  ami  in  which  reduction  has  been 
ewfly  effected,  have  in  most  cases  done  as  well  as  simple  fractures,  ex- 
cept that  the  limb  is  generally  a  little  more  shortened*     The  wound 
[ isuilly  goon   heals,  and  tlie  future  progress  of  the  case  is   the  same  us 
[that  of  a  simple  fracture.     They  may  he  treated,  therefore,  in  the  same 
UDtaaer  as  thoj»e  which  have  just  been  described. 

{i  Fraetures  of  the  Shaft,  at  or  near  the  Base  of  the  Condyles. 

Ciiues. — These  fractures  are  not  so  common  as  fractures  of  the  shaft 
irbere ;  twenty  examples  are  contained  in  my  records  as  having  come 
'my  personal  observation.  According  to  my  own  experience,  they 
irecitised  generally  by  u  fall  upon  the  knees  or  feet.  In  at  least  nine  of 
tbeeises  seen  by  me  the  fracture  was  caused  in  this  manner.  In  seven 
it  is  kaown  that  the  fracture  was  caused  by  a  direct  blow.  The  direction 
rf  lie  line  of  fracture  is  generally  from  behind  forward  and  downward, 


Fio.  2fi3. 


Fio.  264. 


h 


"iitiiit  M  ibi?  Jower  psrt  of  tbe  ahftJt  of 
^kmar;  AoUon  of  muscles.    (Hind.) 


Unit«<i  fracture  fit  base  of  oondjrlea. 


*«^opp€r  fragment  being  driven  downward  toward  the  patella;  in  other 
^the  line  of  fracture  preserves  the  same  geneml  direction,  but  inclines 
Jntird  or  outward  :  and  in  these  cases  the  upper  fragment  is  tbund  lying 
^^wJtcorlesa  on  the  inner  or  outer  margins  of  the  knee,  probably  most 
^tetiofj  the  inner  side.  In  one  instance  I  found  both  femurs  broken  at 
4tJtme  point  and  in  the  same  manner. 
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L,  B.,  aged  about  forty-five  years.  feM  from  a  fourth-story  window  to  the  §toci  * 
pavement  blow^  striking  upon  his  feet.  Id  addition  to  several  other  fractureae 
I  found  Wth  femurs  broken  obliquely  downward  Jind  forward,  juat  above  ttm.*^ 
condyles.  Very  little  inflammation  ensued,  and  although  it  was  found  impod^- 
Bible  to  employ  extenainn,  union  occurred  readily,  and  with  only  a  moderad^^^ 
overlapping.  In  the  left  limbp  however,  the  upper  fragment  pressed  down  sa  *" 
ficiently  to  interfere  somewhat  with  the  patella,  and  the  patient  was  unabl'^s 
after  several  monthH,  to  straighten  the  knee  completely.  The  motions  of  tkm.* 
right  kne«  were  unimpaired. 

I  have  only  once  raet  with  a  fracture  at  this  point  in  which  the  line  cz^f  | 
separation  was  downward  and  backward.  A  boy,  let.  7,  in  jampiimjg 
down  a  bank  of  about  three  feet  in  height,  broke  the  right  tfiig^^li 
obliquely,  just  above  the  knee-joint.  Direction  of  the  fracture  obliquely 
dowrr»vard  and  backward.  The  limb  was  not  then  much  swollen.  Th»  « 
surgeon  applied  side-si^plints,  rollers,  etc.,  carefully,  and  then  laid  tt»  ^ 
limb  over  a  double-inclined  plane.  The  knee  was  elevated  about  six  oi" 
eight  inches.  Before  applying  the  spbnts,  suitable  extension  had  bee-^^l 
made,  and  after  completing  the  dressings,  the  two  limbs  seemetl  to  be  c^^l 
the  same  leogtb.  On  the  second  or  third  day  the  toes  looked  unnaturally 
white,  and  were  cold.  The  result,  was  that  a  considerable  portion  of  hi 
foot  died  and  sloughed  away,  leaving  only  the  tarsal  bones.  The  frac^- 
ture  united,  hut  with  considerable  overlapping  and  deformity. 

Nearly  two  years  after,  on  examining  the  limb,  I  noticed  that  the  anteric^^ 
line  of  the  femur  seemed  nearly  straight,  and  thi^  appearance  was  owing  in  i 
degree  to  the  musclea  which  covered  and  concealed  the  bone,  and  in  some  deg 
alfio,  to  the  manner  in  which  the  fragments  tested  upon  each  other;  the  fioinli 
superior  end  of  the  bnver  fragment  resting  snugly  upon  the  front  of  the  miij 
fragment,  so  that  no  abrupt  angle  existed  in  front.     On  the  back  of  the  liu 
however,  the  lower  end  of  the  upper  fragments  rjuite  sharp,  projected  fre«)  3^ 
downward  and  bflckward  into  the  popliteal  space,  so  that  its  extreme  {wjint  w!m^^ 
only  ahoat  half  an  inch  above  the  line  of  the  articulation.    The  limb  had  shor*^  * 
ened  one  inch,  and  this  enabled  us  to  determine  accurately  that  the  lower  fM»ii) 
or  the  commencement  of  the  fracture*  was  one  inch  and  a  half  above  the  article 
lation,  while  the  point  where  the  line  of  fracture  terminated  in  front  was  iiroh^^-  I 
ably  quhe  three  inchet*  and  a  half  above  the  joint.    The  motions  of  the  kiiee-jf>ir»  ^  | 
waa  pretty  free.    The  leg  was  extremely  wasted,  and  the  anterior  half  of  the  fo«~»<^ 
having  sloughed  otT,  the  sores  had  now  completely  healed  over.     He  was  Me  fe^> 
walk  tf)lerably  well  without  either  crutch  or  cane.  The  case  came  into  court,  whe*"^^ 
it  was  claimed  that  the  death  of  the  foot  vfus  in  consequence  of  the  baoda^iT^ 
being  too  tight.    It  was  shown  that  the  death  of  the  tc»ea  was  preceded  by  a  lob^'' 
loes  of  color,  and  that  it  was  not  accompanied  with  either  venous  or  artrri^l  cor*- 
ge«tioD.    The  medical  gentlemen  examined  as  witnesses  declared  that  thia  cJ*^" 
cumstance  furniwhed  the  most  positive  evidence  which  could  be  desired  lh«ltis^ 
death  of  the  toes  wan  not  due  to  the  tightDesi*  of  the  bandages,  but  that  xU  cm^^ 
must  be  looked  for  in  an  arrest  of  the  arterial  or  nervous  currents  suf  i  '  '    *" 

limb,  or  in  both.     They  believed,  also,  that  the  projection  of  the  au^ 
ment  into  the  popliteal  space  was  sufficient  to  cause  this  arrest.     Th 
lieved  that  overlapping  and  consequent  projection  could  not  have  betN 
in  this  case,  and  that,  therefore,  the  treatment  was  not  responsible  u>i  u; 
fortunate  result;  indeed,  they  regarded  the  treatment  aa  correct,  and  tbt^  ^ 
aa  a  triumph  of  skill,  in  that  any  portion  of  the  limb  was  saved ;  the  leg  au*^ 
now  remaining  being  far  more  useful  than  any  artificial  leg  and  foot  could  be* 

Specimen  121,  in  Marsh's  collection  at  Albany,  presents  a  similar  dispo«*iti€>*' 
of  the  fragments.  The  fracture  is  oblique,  from  above  downward  and  backw"^™' 
and  the  upper  portion  lies  beljind  the  lower.  It  is  firmly  united  bv  bone,  ^*J|^ 
with  an  overlapping  of  from  two  and  a  half  to  three  inches.    It  had  be«Q  foU«^ 
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iiapOii]b1e«  owing  to  an  ulcer  upon  the  heel,  and  to  other  cauBes,  to  employ  in 

lh«  traatmeDt  any  degree  of  extension. 
Amesbtiry  haa  recorded  one  easie,  which  came  under  his  own  observation » 

irbcTf*.  although  the  bloodve^^seband  nervet*  escaped,  the  bone  projected  through 

th^ikio  in  the  bam,  and  finally  extVdiated.'  And  he  thinks  the  point  ot*  bone 
n^  fOOieliiDes  so  penetrate  the  artery  and  injure  the  nerves  as  to  render  umpu- 
tatlOQ  necewary  in  order  to  save  the  life  of  the  patient.  M.  Coural  alno  Im^ 
related  a  caae  in  which  an  epinhysary  disvjnnetion,  occurring  in  a  child  twelve 
yean  old,  was  attended  with  a  displacement  of  the  upper  fragment  backward, 
and  amputation  became  neceaaary.^ 

The  popliteal  artery  hugs  the  bone  so  closely  at  this  point,  that  a  dis- 

plaeement  of  the  upper  fragment  in  a  direction  downward  and  baekwurd 

WBmt  always  greatly  endanger  its  integrity.     Indeed,  it  is  here  that  the 

artery  and  vein  are  in  the  closest  cotttact  with  each  other,  and  with  the 

I       bone. 

^H  Prognosis, — The  prognosis  in  this  fracture  has,  according  to  my  own 
^fcexperience,  a  wider  rantre  than  in  the  case  of  other  fractures  of  the  shaft. 
^■Iq  a  proportion  of  cases  the  union  has  been  effected  with  little  or  no  short* 
^Bening:  a  result  which  is  not  surprising  wlien  we  consider  that  at  this 
^Ppoiuc  the  muscular  resistance  whicli  has  to  be  overcome  is  hm  than  at 
^  mm  other  point  of  the  shaft  *A'  the  fenmr  ;  and  tliat  occasionally  the  line 
of  fracture  is  so  little  obliqwe  that  the  fragments  being  once  adjusted 
•upport  themselves  completely. 

Hjitgaigne  says  that  here  *'  oblique  fractures  are  more  rare'-  than  those  which 
■*^  nearly  transverse;  but  Sir  Ajstley  Cooper  had  never  met  with  a  transverse 
fractare  at  thia  point,  nor  have  I ;  yet  no  doubt  they  ilo  occur  here  more  oilen 
1  ID  other  portions  of  the  shaft.      Malgaiji^ne  says  that  M.  Denonvilliera 
i;bt  he  bad  found  in  the  Dupuytren  museum  four  or  five  examples  of  ex- 
^  transverse  fractures  at  this  point,  but  he  had  not  found  one  higher  up. 

UTiile  a  considerable  number  of  these  fractures  may  be  reasonably 
tpectwi  to  reach  a  favorable  termination,  a  miich  larpjer  proportion  than 
"  of  fractures  of  the  shaft  at  other  points  are  to  be  considered  as 
TT  grave  accidents,  and  in  some  cases  as  demanding  immediate  am  pit- 
aion.  This  increased  gravity  is  due,  in  certain  exam^des,  to  the  greater 
wlence  required  to  cause  the  fniclwre ;  in  others,  to  the  penetration  of 
ijoint  by  the  upper  fragment,  and  in  all  cases  the  hazard  may  be  con- 
ed increased  by  the  proximity  of  the  fracture  to  the  joint;  the  ihin- 
litBB  of  the  soft  coverings  renders  them  more  liable  to  be  made  compound 
bjthe  penetration  of  the  skin  by  the  upper  fragment ;  and,  finally,  there 
^%fftfi  the  danger  that  this  fragment  will  penetrate  the  tendon  of  the 
t|ttidriceps»  or  its  tendinous  expansions  on  either  side,  and  become  but- 
:  ton-holea,  thus  interposing  a  portion  of  this  dense  fibrous  tissue  between 
I  the  fra^ents,  and  preventing  bony  union,  as  happened  in  two  of  the 
I  cmats  alrearly  recorded.  If  the  direction  of  the  fracture  is  from  before 
k  npviinl  and  backward,  a.s  happens  only  very  rarely,  tliere  is  danger  of 
^k  wfbgmeDts  pressing;  upon  the  popliteal  artery,  vein,  and  nerves,  and 


cwarae  n  secondary  hemorrhage,  or  gangrene  of  the  leg,  as  happened 
with  the  boy  Aiken!^ 


'  iUmkfki  on  Kraeturei»  etc.,  bv  Joseph  Ameabury,  roh  i.  p.  203.    L<jndon,  1831. 
^  iitliiv.  G6ii,  de  Med,,  torn.  ix.  p.  207. 
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The  treatment  of  the  accident  has  already  heen  discussed  in  connection 
with  fractures  of  the  shaft  in  general ;  and  the  conclusion  would  seem  to 
be  that,  except  in  the  last-named  and  exceptional  fracture,  as  a  rule,  the 
straight  position  with  moderate  extension  affords  the  most  comfort  to  the 
patient  and  insures  the  best  results.     No  doubt  there  will  be  cases  in 
which  Hodgen*s  swing,  or  some  other  form  of  the  flexed  position,  will 
be  found  the  most  comfortable,  and  give  equally  good  results ;  especially 
when  the  parts  about  the  knee  are  much  swollen,  or  the  knee-joint  itself 
has  been  penetrated.     However,  in  the  few  cases  in  which  this  positioii 
was  adopted  by  myself  and  others,  a  change  had  to  be  soon  made.     Tb« 
most  serious  question  is,  perhaps,  What  shall  be. the  course  to  be  pursued 
when  the  bone  becomes  buttonholed  in  the  tendon,  without  penetratin  g 
the  skin  ?     In  neither  of  the  two  cases  seen  by  me  could  the  fragmeci.t 
be  withdrawn  from  the  tendon  by  flexion  or  extension,  even  when  the 
patient  was  under  the  influence  of  the  anfiesthetic.     Will  it  be  proper, 
then,  to  cut  through  the  skin,  expose  and  remove  the  projecting  boa^, 
and  then  reduce  it?      In  one  of  my  cases  this  was  not  done,  armcl 
although  the  union  was  very  long  delayed,  it  is  reported  to  have  be^xi 
finally  accomplished ;  but  of  the  correctness  of  this  report  I  do  not  fe'^1 
assured.     In  the  other  case  I  resected  the  bone,  and  my  patient  die^- 
I  confess  that  I  do  not  think  I  would  be  inclined  to  repeat  the  operatiov^, 
but  that  I  would  prefer  to  submit  my  patient  to  the  risks  of  non-unio:*^^ 
or  of  a  fibrous  union. 

[With  antiseptic  precautions  resection  of  the  protruding  fragment  would  fc^^ 
an  entirely  proper  operation.] 

Bryant  says  that  he  has  once  cut  the  tendo  Achillis  in  a  case  of  fracture  at  ti^^/^ 
base  of  the  condyles,  and  he  recommends  it  in  all  cases.^  I  cannot  agree  wic:-  J* 
Mr.  Bryant  as  to  its  necessity  or  utility  ordinarily,  since  I  do  not  think  that  tk:^^ 
lower  fragment  has  that  tendency  to  tilt  backward  which,  in  Mr.  Bryant:  * 
opinion,  renders  a  paralysis  of  the  gastrocnemius  necessary.  This  point  hL^  ^ 
been  discussed  elsewhere  in  this  chapter.  Dr.  Morris,  of  Harvard,  Charlestowr^^^^ 
Mass.,  has  repeated  Mr.  Bryant's  operation  in  a  case  in  which  the  fracture  wi-^  ^ 
through  the  base  and  between  the  condyles  at  the  same  time.  In  this  case  th*^  ^ 
operation  proved  very  serviceable.' 

§  5.  Fractures  of  the  Condyles. 

[In  these  injuries  one  condyle  is  separated  from  the  other  by  a  freer - 
ture  into  the  joint.  Direct  violence,  as  a  blow  or  fall  upon  the  knee,  i^ 
the  more  frequent  cause.  A  condyle  has  been  fractured  by  the  mer"^ 
twisting  of  the  leg.  The  diagnosis  is  readily  made,  owing  to  the  mobility 
of  the  separated  fragments  and  the  mobility  of  the  leg  toward  the  irao- 
tured  condyle.  There  is  no  shortening,  but  the  breadth  of  the  knee  i^ 
increased.] 

(a)  Fractures  of  the  External  Condyle. — Crosby^  relates  a  case  of  fractare 
of  the  external  condyle,  in  a  man  twenty-one  years  of  age.  He  was  "standip/? 
on  a  shelving  bank,  with  the  right  leg  flexed  over  the  left  in  order  to  remove  bw 
pantaloons ;  he  lost  his  balance,  partially  twisted  the  leg,  and  fell  to  the  ^rouad. 

»  Bryant,  Lond.ed.,  1872,  p.  936. 

2  Morris,  Med.  Kocord,  Man^h,  1878,  from  Boston  Med.  and  Surg.  Joiini.,  Nov.  187  «- 

3  Crosby,  New  Hampshire  Journ.  of  Med.,  1857. 
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I  after  the  frA^ment  was  removed  by  Dr.  Crosby,  through  an  incision 
condyle.  The  recovery  has  been  cotrmlete.  The  aceompaiiyiDg 
pnpeotH  the  specimen  n»  Been  from  iu  lower  or  cartihiginoiis  sjur- 
Hhactualaize,  (Fig.  26.'j.) 
f.,  fet»  40,  fell  down  stairs,  bending  his  left  leg  under  his  body,  and  frac- 
ing  the  external  condyle.     Abont  three  months  later  the  patient  was  brought 


my  notice.     He  was   able   to  walk  with  a  alight   halt;    the  fragment, 
tntly  about  one  inch  in   diameter,  moving  upward  about  half  ao  inch 
\  the  leg  was  flexed^  with  a  distinct  and  painful  crepitus.     When  at  re.»t,  the 


aent  formed  a  marked  projection.     It  m  not  certain  whether  the  line  of 

!  entered  the  joint.     I  examined  the  limb  several  times  during  the  auc- 

two  years,  and  found  the  condition  of  matters  unchanged,  except  that 

ill □  686  of  the  limb  has  steadily  improved.    Bandages  and  knee-supports 

^served  no  useful  purpose,  and  have  been  laid  aside. 

[Dr.  T.  S.  Kirkbride  has  also  reported  an  example  of  simple  fracture  of  this 

tdyle,  which  was  produced  by  the  kick  of  a  horse,  the  blow  having  been 

eWed  upon  the  inside  of  the  knee.     When  this  patient  entered  ilie  Pennsyl- 

nii  Hoepital,  Dec.  1834,  the  knee  was  much  swollen^  and  crepitus  was  plainly 


Fro.  265. 


Fio.  266, 


X 


*  Crosby's  *pm*im<*n  of  fracttire  of 
the  external  condyle. 


Sir  Aatley  Cooptir*a  cjise  ttf  fracture  of 
th©  external  condyle. 


kit,  bat  the  fragment  was  not  displaced  ;  the  mnaclea  upon  the  outer  side»  how- 

,  were  no  strongly  contracted  m  to  abduct  the  leg,  and  produce  considerable 

ular  deformity.     The  limb  could  be  easily  made  straight,  but  it  returned  to 

'  ion  of  abduction  as  soon  as  it  was  released.     When  fully  extended, 

ft*  the  joint  did  not  give  severe  pain ;  but  when  in  any  degree 

I  mi  mot loo  was  very  painful.     The  limb  wiis  placed  in  a  long  straight 

hbox,  and  cold  applications  were  made  ;  great  swelling  followed.     It  was 

Intended  in  this  nianner,  or  in  the  long  splint  of  Desault,  twenty-eight 

[  »t  which  time  union  seemed  to  have  taken  place,  but  the  motions  at  the 

't<l«  very  limited^  and  productive  of  great  pain.     From  this  period  the 

'  Kl«d  in  a  splint,  so  constructed  that  the  angle  of  the  knee  could  be 

l^ily.     At  the  end  of  about  six  weeks  he  began  t^  walk  on  crutches, 

w^  ae  could  then  flex  the  lej^  to  a  right  angle.^ 

&i  Antley  Cooper  has  related  a  case  of  com  pound  fracture  of  the  same  eon- 

%pTodacc«l  by  falJing  from  a  curbstone  upon  the  knees.    The  man  died  on 

>mty.fourth  day.     On  examination  alter  death,  the  external  condyle  w*aa 

'  Klfklmde^  Am^r,  Journ.  Med.  Soi.,  May,  1836,  vol.  3ivi.  p.  32, 
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Fig.  207. 


found  to  be  broken  nfi,  and  also  a  considerable  fragment  was  detached  from  tJifff 
shaft  higher  up.^     (Fig,  266.) 

(b)  Fractiires  of  the  Internal  Condyle. ^ — Dr.  Rggs,  of  Homer,  K  Y.» 
reports  the  following  ease : 

A  lad,  oet.  15,  was  kicked  by  a  horae,  the  blow  beinff  received  upon  ilii-  ngl 
knee.     The  inlernal  condyle  of  the  right  femur  wa,s  hroken  off,  carrying  iwJ 
more  than  half  the  articulating  surface  of  the  joint;  the  tibia  and  fibula  were  it 
the  same  time  diMJocated  inward  and  upward,  carrying  with  them  the  broken 
coiidyleand  tlie  patella.     The  displacement  upward  was  about  two  inche*.  fltitl 
the  sharp  point  of  the  inner  fragment  had  nearly  penetrated  the  skin.    There 
was  no  external  wound.     The  knee  presented  a  very  extraordinary  &ppearauc«. 
and  the  lad  was  suffering  greatly.     The  lirat  attempt  at  reduction  wajs  aogiiccrts^ 
ful ;  but  in  the  second  attempt,  when  the  men  aiding  him  were  nearly  exhamt*<i 
in  their  efforts  at  extension  and  counter-extension,  and  while  pressing  forcibtj 
with  both  hands  upon  the  two  condyles,  the  bones  ^^iiddenly  came  into  noaitioiit 
except  that  the  breadth  of  the  knee  seemed  to  he  slightly  greater  than  the  other, 
a  circumstance  which  wm  probably  due  to  the  irregularitiea  of  the  broken  6^^ 
faces,  which  prevented  perfect  coaptation*     Neither  .splints  nor  bandnges  were 
required  to  maintain  the  bones  in  place;  the  limb  w^ as  placed  upon  **•  double 
inclined  plane,'*  which,  being  «upplied  with  lateral  supports,  would  prevent  atif 
deflection  in  either  direction,  in  case  the  limb  was  disposed  to  such  displacemenl. 
The  anhsequent  treatment  consisted  in  the  use  of  cold-water  dressings.     \efy 
little  inflammation  followed,     A  portion  of  the  integument  sloughed,  but  th^ 
bone  was  not  exposed,  and  it  healed  rapidly,     On  the  twenty-fourth  day] 
motion  was  used,  and  this  was  repeated  at  intervals  until,  at  the  end  ol 

months,  he  was  able  to  walk  with  a  cane.  At  the  ei 
of  a  year,  the  knee  was  a  very  little  larger  than  tb^ 
other,  and  fiexion  was  not  quite  b»  complete.  In  **1 
other  respects  it  was  perfect,  and  the  boy  himself  de- 
clared it  was  as  good  as  the  other. 

The  Dupuytren  museum  contains  a  specimeii  illi**^ 
trating  thin  fracture^  which  was  presented  to  the  mosei**'* 
by  Verneuily  and  is  referred  to  by  Tr^kt»*  The  fr*^' 
ment  was  not  displaced. 

Treatment  of  Fractures  of  either  Condyle.--^ 

The  few  cases   of  these  aecidenta  which    1    ha*"^ 
seen  reported  have  been,  with  one  or  two  exocf*' 
tions,  treated  in  the  straight  position.     In  Kirl^ 
bride*8  cjise   any   degree  of  flexion    was   painte* 
aUliough  there  was  little  or  no  displacement  of  lb* 
fragment ;  and  we  think  we  can  8ce,  in  the  relati^^ 
position  of  the  urtic^ikr  surfaces  of  tbe  tibia  iifB^* 
femur,  asuflicient  reason  why  the  straight  or  nearly 
straight    position    mnst    generally    be   preferred- 
Whichever  condyle  is  broken,  the  remaining  cofi' 
dyle  will  be  snflieient  to  prevent  a  disloration  afi« 
coriscfiuent  shortening  of  tht^  limb,  unless,  indcc-J* 
the  dislocation  has  already  occurred  fis  an  iinuiediate  consequence  <»f  th^ 
injury.     It  is  very  certain  that  it  would  not  take  place  from  the  action 
of  the  muscles  when  the  limb  was  straight     In  the  flexed  position  1  c«i» 
conceive  that  it  might  take  place,  but  yet  not  easily.     It  is  not  a  di^l^ 

I  Sir  A«tley  f**>ap*_'r,  on  Disloc.,  op.  ejt^.p.  239. 

"  Verneuil,  Trf^lat,  Arch.  G^n.  de  M6d.,  18!>4»  t.  ii.  p.  78, 
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3n  of  the  limb,  then,  that  we  seek  chiefly  to  livoid,  but  ti  deflection 

ll»e  leg  to  the  right  or  to  the  left,  according  as  one  or  the  other  of 

I  condyles  has  been  broken*     It  will  be  readily  seen  that^  in  order  to 

||et  thii^  t^iiJenoy,  nothing  but  the  straight  position  will  answer,  and 

for  this  purpose  it  will  be  necessary  to  lay  a  lotjg  splint  upon  one 

3th  sides  of  the  limb,  and  to  secure  the  whole  lerjgth  of  both  thigh 

leg  to  this  splint.     The  long  fnioture-box  used  by  Kirkbride,  if  well 

jionecl  on  all  sides,  seems   to  mu  at  once  to  answer  most  eoni|>lettdy 

iiaportant   indication,   rendering  it  even  unnecessary  to  em[jloy  a 

&,  since  the  opposite  sides  of  the  box  will   compel  the  limb   to 

the  proper  position*     As  to  the  remainder  of  the  treatment,  it 

consist  essentially  in  the  employment  of  such  means  as  are  ealcu- 

to  prevent  and  allay  inflammation. 

Then  the  acute  swelling  has  begun  to  BubHide  the  plaster-af-Prtrb  dressing 
Host  useful.  The  knee  should  be  protected  by  a  layer  t)f  eottnn-hatting,  and 
I  plaster  should  extead  from  the  middle  of  the  leg  to  the  middle  of  the  tbigh. 
bile  the  dressing  it*  being  applied  the  limb  slioald  be  held  in  proper  position, 
1  the  condyle  fiied  in  firm  contact  with  its  fellow  by  pres»ure.J 

aeon  as  the  union  is  consummated  the  joint-surfaces  should  be  sub- 
"  cautiously  to  passive  motion,  in  order  to  prevent  ankylosis  ;  and 
be  better  to  commence  this  so  early  as  to  hazard  somewhat  a 
►lacement  of  the  fragment,  rather  than  to  wait  too  long*     It  may  not, 
ie  cases^  he  improper  as  early  as  the  fourteenth  day,  and  in  nearly 
it  should  be  ]»ractised  as  early  as  the  twenty-eighth.     Of  course, 
presence  of  active  inflammation  in  the  joint  would  render  motion 
>roper, 

c)  Fractuxea  between  the  Condyles  amd  across  the  Base. — ^A  frac- 
je  of  this  character  may  be  ]>roduced  by  a  blow  received  directly  upon 
r point  of  the  lower  extremity  of  the  femur;  sometimes  the  blow  has 
H  received  upon  the  patella  when  tbe  knee  was  bent,  and  Bichat  men- 
Is  a  case  in  which  it  was  produced  hy  a  fall  upon  the  feet. 
Symptom 6. — This  fracture  is  easily  distinguished  from  the  preceding 
I  the  much  greater  mobility  of  the  fragments  and  by  the  palpable 
ftteDing  of  the  limb,  since  an  overlapping  of  the  broken  end  is  liere 
fost  mevit4ible.  Each  fmgment  rnay  be  felt  to  move  separately,  and 
motion  will  be  accompanied  with  crepitus, 

^^ogpnoii8. — The  danger  of  violent  inflammation  in  tbe  joint  is  im- 
lent,  and  ankylosis  of  the  knee  is  to  be  anticipated  as  the  most  favor- 
e  result,  since  the  joint-surfaces  are  likely  to  be  rendered  immovable 
fibrinous  deposits  in  their  immediate  vicinity,  and  also  by  the  adhe- 
tk  of  the  muscles  to  one  another  and  to  the  hone  higher  up,  at  the  point 
Bre  the  fractnre  of  the  shaft  has  occurred.  More  fortunate  results 
m  these  may,  indeed,  be  hoped  for,  inasmuch  as  they  have  occasionally 
iiotice<l,  but  they  cannot  fairly  be  expected, 

I  a  majority  of  cases  8uch  aecidenla  have  demanded,  either  immediately  or 
liter  period,  amputation.     If  recovery  take;^  place,  a  shortening  of  the  thigh 

B^vitable.     Mr.  Canton,  of  London,  haa  twiie  performed  successfully  resec* 

'  **f  the  joint-end  of  the  boae  in  such  accidents.^ 

^  Canton,  Lancet,  Aug.  2B,  185H.    Trans.  Loudon  Pjitb.  Soc.,  I8du. 
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Treatment. — Malgaigne  saw  a  patient  who  had  been  treated  by  Gner- 
bois,  with  the  aid  of  extension  and  counter-extension,  who  was  confined 
to  his  bed  five  months,  and  who  had  at  the  end  of  eight  years  very  little 
motion  in  the  joint,  and  he  seems  disposed  to  charge  in  some  measure 
these  unfortunate  consequences  to  the  position  in  which  the  limb  was 
placed,  namely,  the  straight  position.  But,  in  my  opinion,  it  is  mnch 
more  reasonable  to  suppose  that,  if  the  treatment  was  at  all  responsible 
for  the  results,  the  error  consisted  in  too  long  and  unnecessary  confine- 
ment and  in  too  much  extension.  I  suspect  that  the  mere  matter  of 
position  had  nothing  to  do  with  the  ankylosis.  Malgaigne  does  not, 
however,  himself  recommend  anything  more  than  a  very  slight  amount 
of  flexion  at  the  knee ;  and  to  this  practice  I  am  prepared  to  give  my 
assent ;  since  it  will  give  to  the  limb  a  useAil  position  in  case  ankylosis 
does  occur,  and  it  is  not  inconsistent  with  the  employment  of  the  mod- 
erate amount  of  extension  which  alone  is  justifiable  after  this  accident 
If  the  young  surgeon  should  difier  with  me  in  opinion  as  to  the  neceasitf 
or  propriety  of  using  great  force  to  retain  the  fragments  in  place  and 
prevent  overlapping,  I  beg  him  to  consider  that  this  fracture  probably 
never  happens  except  from  the  application  of  an  extraordinary  force, 
and  that  consequently  intense  inflammation  and  swelling  are  almost 
certain  to  ensue :  and  that  in  some  cases,  the  very  fact  that  immediately 
after  the  accident,  or  for  some  hours  succeeding,  no  swelling  occurs,  or 
muscular  contraction,  and  that  replacement  of  the  fragments  is  easily 
accomplished,  is  evidence  only  of  the  great  severity  of  the-  injury,  and 
that  the  whole  system  is  prostrated  by  the  shock ;  to  which,  if  the  patient 
does  not  succumb,  sooner  or  later  reaction  will  ensue  and  the  fragments 
will  be  gradually  drawn  up  with  a  resistless  power.  The  surgeon  ought 
to  remember  also  that  to  make  extension  in  this  case,  he  is  obliged  to 
pull  upon  those  very  ligaments  and  tendons  about  the  joint  which,  having 
been  torn  or  bruised,  must  soon  become  exquisitely  sensitive. 

The  long  straight  box,  already  recommended  when  speaking  of  frac- 
ture of  one  condyle,  is  equally  applicable  here  ;  only  that  it  needs  a  foot- 
board, or  some  sort  of  foot-piece  to  which  an  extending  apparatus  maV 
be  secured,  and  that  a  pillow  should  be  placed  under  the  knee  to  give  tU^ 
limb  the  proper  flexion. 

A  man  was  admitted  into  St.  Thomases  Hospital,  London,  Sept.  17, 1816,  wit** 
a  fracture  between  the  condyles,  accompaniea  also  with  a  fracture  through  t^^ 
shaft  higher  up,  occasioned  by  being  caught  in  the  wheels  of  a  carriage  while  i^ 
motion.  There  was  a  small  wound  opposite  the  point  of  fracture,  and  tlm^ 
external  condyle  was  displaced  outward.  The  limb  was  laid  in  a  fracture-bo^ » 
and  in  a  position  of  semiflexion.  On  the  18th  of  November,  the  external  cor»' 
dyle,  having  protruded  through  the  skin,  and  being  dead,  was  removed  with  tt»* 
forceps,  bringing  with  it  a  portion  of  the  articular  surface.  On  the  6th  o* 
December  he  was  discharged  from  the  hospital,  and  in  February  following  t** 
was  walking  without  any  support,  and  with  the  free  use  of  the  joint.^ 

A  gentleman  living  about  eighty  miles  from  town  was  thrown  from  hisca-^' 
riage,  breaking  the  left  femur  just  above  the  condyles  into  many  fraffment«,  ^^ 
that  when  I  saw  him  on  the  following  day  the  attending  physician  snowed  laa^ 
about  four  or  five  inches  of  the  entire  thickness  of  the  shaft  which  he  had  r^ 
moved.    The  external  condyle  was  completely  separated  from  the  internal,  ».«<* 

1  Sir  A.  Cooper  on  Disloc,  etc.,  op.  cit.,  p.  239. 
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I  quite  movable.  In  this  case  the  attempt  U>  save  the  limb  reaulted  in  the 
k  of  the  patient*s  life  on  the  sixth  or  neventh  day.  In  a  case  of  this  Ivind,  Dr. 
iris^  of  Charlestown,  cut  the  temlo  Aihillijs  with  an  excellenl  resultJ 
d)  Separation  of  the  Lower  Epiphysis.— M.  CouraP  relate**  the  case  of  a 
r  eleyeo  year»  old,  who,  wldle  his  \e^  was  buried  in  a  hole  up  to  hia  knee,  fell 
irard,  separating  the  lower  epiphyaif*  from  the  shaft,  and  at  the  same  time 
Hng  the  shaft  behind  the  condyles  into  the  popliteal  space.  The  epiphysis 
!i  became  tilted  in  such  a  manner  that  its  lower  extremity  was  directed  for- 
pd.    The  limb  was  amputated. 

ftadame  Lachapelle  mentiona  a  case  in  which  traction  at  the  foot  of  a  child 
ktie  act  of  birth,  caused  at  the  same  time  a  separation  of  the  lower  epiphysis 
^e  femur  and  the  upper  epiphysis  of  the  tibia.  The  child  was  born  dead.' 
Dr.  Hatderman,*  of  Columbugi,  Oliio^  rrofetssor  of  Surgery  in  the  Starling 
^cal  College,  reports  a  case  in  a  boy,  18  years  old,  caused  by  a  violent  blow 
bn  the  front  and  lower  part  of  the  thigh.  I^he  limb  was  shortened  two  inches, 
iras  foand  impossible  to  reduce  the  fracture,  even  under  the  influence  of  ether. 
B^rene  ensued,  and  on  the  filth  dwy  the  limb  was  amputated.  Un  ex  ami  na- 
il it  was  ascertained  that  the  epiphysis  was  separated  completely,  and  carried 
tikward  by  the  action  of  the  popliteiis  and  gaatrocnemius;  the  popliteal  artery 
lyeJD,  and  the  internal  po}»(iteal  nerve  were  displaced  forward,  lying  between 

upper  and  lower  iTagnientin,  and  svere  much  contused.  The  epiphyais  was 
ced  above  the  internal  condyle  in  such  a  way  that  it  would  have  been  impos- 
le  to  displace  it  by  traction. 

Dr.  Little  presented  to  the  New  York  Pathological  Society  a  specimen  obtained 
im  his  own  practice.  A  boy,  rot.  11,  while  hanging  on  the  back  of  a  wagon, 
id  his  right  leg  caught  between  the  spokes  of  the  wheel  which  was  in  rapid 
Btioa,    A  few  hours  after  the  accident,  Dr.  Little  found  the  upper  fragment 

the  femur  projecting  th rough  an  opening  in  the  npper  and  outer  part  of  the 

Bliteal  space.  On  examination,  the  wound  did  not  appear  to  communicate 
b  the  knee-joint.  Under  the  inlinence  of  an  ana^thetic  the  fragments  were 
iuwd;  the  reduction  occasioning  a  dull  cartilaginous  crepitus.  There  was  at 
Stime  no  pulsation  in  the  posterior  tibial  artery,  and  the  limb  was  cold.    The 

Kaia  over  a  double-inclined  plane.  The  following  day  the  upper  frag- 
again  displaced,  and  it  was  found  that  it  could  only  be  kefjt  in  place 
e  flexion  of  the  leg.  This  panition  was  therefore  adopted  and  main- 
,  .jnaiderable  traumatic  fever  followed,  with  swelling*  and  on  the  thir- 
eath  (lay  a  secondary  hemorrhage  occurred  from  the  anterior  tibial  artery  near 
I  origin,  and  it  became  neceiisury  to  amputate.  The  boy  made  a  good  recovery, 
"t'lpecimen  showed  that  the  line  of  separation  had  not  followed  the  cartilage 
IWmghout,  but  had  at  one  point  traversed  the  bony  structure. 
I^r.  Voas,  at  the  same  meeting,  remarked  that  he  had  met  with  the  same  acci- 
iBt.  There  was  no  protrusion  of  bone,  but  an  abscess  formed,  and  it  became 
tettitry  to  amputate^ 

A*r,  Buck  saw  a  case  which  occurred  in  the  practice  of  Dr.  Hugh  Wa!sh»  of 
^hsffi.  The  subject  was  a  boy  14  years  old^  and  it  happened  in  the  aame 
••niieras  with  Dr.  Little's  patient."' 

Tipfet  and  Chenet*  have  reported  a  similar  example  caused  in  the  same 
^^ncfp  in  a  boy  9  years  old.  The  integuments  were  lacerated  and  there  was 
^derable  hemorrhage.  The  limb  was  dressed  with  pi  aster- of- Par  is,  but  after 
\ys  gangrene  ensued  in  the  region  of  the  parts  wounded,  and  it  became 
"^  to  amputate.  On  examination,  it  was  tound  that  the  fracture,  cora- 
^  externally,  followed  the  line  of  union  between  the  epiphyseal  cartilage 
*he  shaft,  but  toward  the  inner  side  it  deviated  a  little,  so  as  to  include  a 
^  portion  of  the  diaphysis. 
^e  name  accident  has  been  frequently  caused  by  attempts  to  straighten  the 


*  Morria.  B4>ston  Med.  ami  Surg.  Jtium-,  Nov,  1877. 

*  Couroh  Arch.  G^n.  de  Med  ,  vol.  ix.  1BS5,  p.  337. 

»  Mad.  Lachapelle,  Prat.  de«j  Ac«>uch.,  t,  2,  p.  TIo,  im*l  t.  a,  p.  im. 

*  IlttldertDan,  Med.  Record,  July  3  1882,  p.  OOu. 
"^Little,  Vosi,  Buck,  New  York  Joura.  Mwh,  Nov.  1S55. 

^Tiipret  and  Chenet,  Btill.  8oc.  Anat.  do  Parb,  ISTdj  p.  25. 
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limb  in  cases  of  ankylosis  in  children.  ChauveP  saw  a  case  in  which,  the  sejtt- 
ration  having  been  produced  in  this  manner,  suppuration  ensued,  and  the  patient 
died  of  pyaemia.  Volkmann'  says  that  he  has  three  times  detached  the  epiphyas 
by  rotating  the  thigh  while  seeking  for  crepitus  in  patients  suffering  from  hip- 
joint  disease,  or  by  traction  made  while  applying  &  plaster-of-Paris  dressing. 

Wm.  Small  wood,  set.  12,  August  11,  1877,  had  nis  right  leg  caught  in  the 
spokes  of  a  wagon-wheel,  breaking  the  thigh  at  the  junction  of  the  lower  epiph- 
ysis with  the  diaphysis,  the  lower  end  of  the  upper  fragment  protruding  n?e 
inches  through  the  flesh.  The  end  was  nearly  sauare.  Uis  father,  Dr.  b.  B. 
Smallwood,  of  Astoria,  N.  Y.,  the  lad  being  under  the  influence  of  ether,  reduced 
it  within  one  hour  by  violent  extension  and  flexion  of  the  leg  over  his  knee,  one 
finger  being  in  the  wound,  and  adjusting  the  fragments.  Lateral  splints  were 
employed.  The  wound  closed  in  about  nine  months,  and  in  the  meanwhile  two 
small  fragments  of  bone  escaped.  He  had  also  a  sharp  attack  of  synovitis.  I 
examined  him  April  18,  1880,  and  found  the  leg  straight,  but  shortened  three- 
quarters  of  an  inch.  There  is  complete  ankylosis  of  the  knee-joint,  but  the 
muscles  of  the  leg  are  well  developed,  and  he  walks  with  very  little  limp. 

§  6.  Non-union  and  Delayed  Union  of  Fractures  of  the  Shaft  of  the 

Femur. 

Examples  of  delayed  and  of  non-union  of  the  shaft  of  the  femar  are 
not  very  infrequent,  yet  I  must  be  permitted  to  say  that  complete  fiulure 
to  unite  by  bone  has  never  occurred  in  my  practice  when  I  have  hi 
charge  of  the  patient  throughout ;  and  I  cannot  but  think  that  in  some 
of  the  cases  which  have  come  under  my  notice  the  mode  of  treatment 
was  responsible  for  this  unfortunate  result.  The  fragments  have  not 
been  properly  supported,  or  there  has  been  allowed  too  much  freedom  of 
motion.  In  other  cases,  no  doubt,  the  cause  of  delay  was  some  of  thoflc 
conditions  of  the  patient  or  of  the  fracture  which  have  been  explained  ift 
the  general  chapter  on  delayed  and  non-union. 

A  strong  conviction  has  forced  itself  upon  me  that  it  is  never  proper, 
in  the  ease  of  this  bone,  to  resort  to  either  resection  and  the  wiring  of 
the  bones  together,  or  to  a  seton,  or  to  other  means  of  establishing  any 
considerable  continuous  or  permanent  irritation,  with  the  view  of  excis- 
ing the  tissues  to  the  deposit  of  bony  callus.     The  femur  lies  too  deep^J 
imbedded  in  a  mass  of  muscular  and  tendinous  tissue  to  make  it  safe  ^^ 
prudent  to  excite  suppurative  action  in  the  neighborhood  of  the  boO^' 
even  if  the  drainage  were  the  most  perfact ;  and  both  of  these  metlioti^ 
thoroughly    carried   out,    insure   suppuration.       To   this    danger  tht^^ 
methods  have  to  add  the  necessity,  during  a  long  period  of  time,    ^ 
confining  the  patient  in  splints  and  in  bed ;  while  in  the  case  of  all  tt^' 
other  long  bones — even  in  the  case  of  the  leg,  but  especially  of  the  upp^ 
extremities — it  is  possible  to  permit  the  patient  to  go  about,  and  thus  ^ 
retain  his  general  health — a  condition  most  essential  to  the  process    ^ 
repair. 

[The  opinion  that  it  is  unsafe  to  perform  any  operation  for  ununited  fracti^-  ^ 
of  the  femur  which  would  excite  suppuration  is  correct.  I  passed  a  seton  t^^ 
tween  the  fragments  twenty-five  years  ago  and  lost  my  patient  by  pyemia.  ^* 
resection  and  wiring  these  bones  do  not,  to-day,  excite  suppurative  action,*-*^ 
hence  are  proper  operations  when  antiseptically  performed.     The  statistics      ^ 

^  Chauvel,  Diet.  Encyc,  Art.  Cuisse,  p.  23.3. 

'  Volkmann,  Virchow's  Jahresb.,  1866,  2,  p.  337. 
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»rta1ity  from  resections  performed  in  the  pre-antiseptic  period  are  valueless 
^pt  for  historical  comparisons.] 

The  strictly  surgical  expedients  which  are  most  likely  to  prove  suc- 
isfbl  in  cases  of  simply  delayed  union,  and  which  sometimes  have 
oved  successful  in  cases  of  non-union,  after  the  lapse  of  months  or 
ars,  are  violent  twisting  of  the  limb  and  drilling ;  the  drilling  being 
ide  thoroughly  through  the  ends  of  the  fragments,  at  several  points, 
d  repeated  from  time  to  time,  while  the  limb  is  at  rest  and  inclosed 
splints. 

In  Muhlenberg's  table  of  cases  published  bv  Agnew,  there  are  17  cases  treated 
*^  manual  friction,"  of  which  7  were  cured,  10  failed,  and  none  died.    Of  18 
see  treated  by  ''drilling  with  its  modification,"  9  were  cured,  8  failed,  and 
iied. 

In  the  following  case  I  succeeded  by  manual  frictions,  drilling,  perforation, 
id  mechanical  apparatus  combined,  or  successively  employed:  May  1,  1877,  I 
srfonted  the  fragments  in  various  directions  with  Brainard's  instrument,  then 
ent  the  limb  violently  and  applied  splints.  On  the  7th  I  opened  and  tightened 
lie  dressings.  The  following  day  I  pushed  an  ordinary  shawl-pin  down  to  and 
letween  the  fragments,  leavmg  it  in  place  twenty-four  hours.  On  the  10th  of 
Haj  I  again  introduced  a  shawl-pin  and  left  it  in  seven  days,  causing  a  slight 
npporation  near  the  skin.  This  was  repeated  on  the  23d,  and  it  was  allowed  to 
remain  again  seven  days.  I  think  this  was  repeated  once  or  twice  more.  July 
iSth,  bored  through  both  fri^ments  with  a  gimlet,  and  left  it  in  forty-eight 
boun.  Aue.  7th,  I  again  used  the  perforator  very  thoroughly,  and  left  it  in 
forty-eight  hours.  Then  had  constructed  for  him  an  artificial  support  for  his 
^h  and  1^.  On  the  17th  of  August  the  fibrous  union  was  very  close  and  firm. 
November  1,  1878,  the  fragments  were  firmly  united  by  bone — a  period  of  six 
BonthB  since  the  treatment  was  commenced.  He  walks  long  distances  without 
a  cane  or  other  means  of  support,  and  the  consolidation  is  complete. 

In  another  similar  case  I  was  not  equally  successful.  I  have  twice  seen  the 
Mune  measures  fail  in  the  hands  of  other  surgeons.  As  to  the  value  of  mechanical 
npports,  which  permit  the  patient  to  go  about  with  or  without  crutches,  there 
Qin  be  no  doubt ;  yet  the  reported  successes  of  this  method  are  not  very  numer- 
^  at  least  in  the  case  of  old  ununited  fractures  of  the  femur. 

Moblenberg,  in  his  tables,  reports  29  cases  treated  by  mechanical  appliances 
^^6,  of  which  22  were  cured,  2  were  relieved,  4  failed,  and  1  died.  Probably 
■wne  of  these  were  recent  cases. 
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^  1880,  I  made  a  careful  study  of  127  cases  of  fracture  of  the 
l**dla.  Of  these,  71  were  either  treated  by  me,  or  they  were  seen  by 
^  in  consultation  in  the  course  of  the  treatment,  or  came  subsequently 
^oer  my  notice.  Of  nearly  all  of  these  I  made  careful  notes  at  the 
^^  The  remainder  of  the  127  cases  (56)  are  copied  from  the  Belle vue 
Hospital  records,  including  all  that  had  been  recorded  up  to  the  date  of 
^®  completion  of  the  study ;    excluding  only  those  which  had  been 
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treated  by  myself,  and  were  included,  therefore,  in  the  class  of  cafieitift 
mentioned.     The  following  is  a  summary  of  those  cases  :^ 

iSferr.— Males,  99 ;  feraalei,  28. 

Age. — Ten  ye^rs  and  uiider»  one  case.  This  ia  the  case  (52)  of  a  lad  fire  jmt 
old/in  whom  from  a  direct  blow,  a  small  piece  of  the  margin  of  the  patellim 
broken  ofT 

From  ten  years,  including  twenty,  six  cases;  of  which  1  (113)  wm  16  jretn 
old — a  boy — the  fracture  being  oblique  and  caused  by  a  direct  blow  ;  I  (c*j*el9) 
was  IB  years  old— the  fracture  was  transverse,  and  was  caused  apparently  lifi 
direct  blow.  In  this  case  the  ligament  subsequently  gave  way  completely  oa 
the  ouUide,  and  a  new  patella  formed  in  the  very  much  elongated  ligament  m 
the  inner  side.  The  remaining  four  cases  were  at  the  age  of  20  years;  all  were 
transverse;  two  are  known  to  have  been  caused  by  muscular  action — one  by 
direct  force,  and  in  one  the  cause  is  not  stated. 

Before  the  twentieth  year  of  life,  then,  there  were  only  three  fraetur«,iod 
these  were  all  supposed  to  be  ciiused  by  direct  blows.  Up  to  this  period,  moa- 
cnlar  action  seems  to  take  little  or  no  part  in  the  production  of  these  fractaref. 

From  twenty  years^  including  thirty,  43  cases*  From  thirty  years,  includioj^ 
forty,  33  cases.  From  forty  years,  including  fifty,  22  cases.  From  fi%  y«4U«. 
including  sixty,  8  case.^.  From  sixty  years,  including  seventy,  4  caaes.  From 
seventy  years,  including  eighty,  I  case.  In  this  one  case,  the  patient,  a  womiiu 
was  eighty  years  old. 

In  all  the  six  cases  included  in  the  last  two  decades — that  is,  from  sixty  yean, 
including  eighty,  four  are  known  to  have  been  caused  by  direct  blows*,  ainlthc 
remaining  case,  80  years  old,  fell  fifteen  feet,  and  it  is  fair  to  preeume  that  the 
fracture  was  caused  by  a  direct  blow. 

It  would  seem,  then,  that  alter  the  sixtieth  year,  muscular  action  alone  seldom 
causes  these  fractures,  the  largest  number  of  cases  having  occurred  between  the 
twentieth  and  fortieth  years  of  life;  the  total  in  these  periods  being  103, out uf 
122  whose  ages  are  known,  or,  if  we  include  the  three  at  the  twentieth  yetr,105 
out  of  122  cases. 

Of  134  in  which  this  fact  is  recorded,  ninety-three  were  in  the  left  limb,iad 
forty-one  in  the  right. 

Of  the  whrde  number,  all  were  simple,  except  eleven  ;  and  of  iht-  ff 

comminuted,  and  two  were  both  compound  and  comminuted.     Qi  J' 

nuted  fractures,  cases  61  and  94  were  accompanied  with  fractures  «ii  me  uvi^ 
also — one  died  of  shock  on  the  fourth  day,  and  one  died  after  amputattoo,  r^i* 
dered  necessary  by  gangrene. 

The  fractures  were  transverse  in  106  cases— not  including  two  which  ir«w 
transverse  and  vertical  (comminuted) — of  the»e  106  cases,  twentv-fun  irr  r** 
corded  as  below  the  middle  of  the  patelta,  sixteen  at  the  middle,  an^  i  '* 

the  middle.     Twenly-five  are  known  to  have  been  the  result  of  in  ^t^ 

alone;  and  fifty-eight  are  recorded  as  having  received  blows  upon,  or  as  hsinftf 
fallen  upon  the  patella,  and  have  been  placed  in  the  list  of  those  caused  by  dirK* 
blows.     In  forty-three  cases  nothing  is  said  as  to  the  cause. 

Of  the  transverse  fractures,  a  majority  of  those  occurring  below  the  middle  i** 
ascribe"!  to  nmacular  action — that  is,  twelve  out  of  twenty  in  which  the  cail^ 
ia  given*  Of  four  oblique  fracture,  three  are  known  to  have  been  from  dir€^ 
force;  and  all  of  the  comminuted  fractures,  except  case  127,  were  from  dif»^ 
blows,  as  were  also  the  two  compound  fractures, 

I  infer  that  active  synovitis  ensued  in  at  least  thirty -four  cases,  and  |irobib'5 
in  many  others.     Infiaramation  of  the  bursa  of  the  patella  is  mentioiied  onC*** 
Probably  in  most  cases  the  bursa  is  torn  open  as  the  patella  ascends,  and  oof**^^ 
mnnicates  freely  with  the  joint,  so  that  bursitis  could  not  be  recognised  ■aad**" 
tinct  phenomenon. 

In  case  90,  a  compound  fracture,  the  presence  of  blood  in  the  joint  wai  acttrtl  t< 
demooBtrated.    Probably  it  was  present  in  many  other  caaoe,  but  the  fact  coO  ^'* 

»  Fracture  of  the  Patella.    A  Study  of  127  CaaoB,  by  Frank  H.  Hamilton.  M.D. 
York :  GhurlcB  L.  Bermingham  k  Cn<,  18S0. 
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be  proven.     Pretty  extensive  subciitaoeous  ecf'ht/moses  on  the  aides  of  the 
Dee  and  in  the  ham  were  very  frequently  observed. 

Newly  all  of  the  recoguized  plans  of  treatment  were  adopted,  but  in  a  majority 
fcasea  the  same  plan  of  treatment  wa.»  not  continued  from  the  beginning  to  the 
IpBe;  and  it  would  be  ditficult  in  moat  eaiiea  to  say  to  which  particular  method 
m  result  muet  be  ascribed.  <.>f  the  specific  forms  of  apparatus,  there  are  men- 
Ried  Lau^aleV  Wyeth'3,  Turners,  Mott's^  Malgaigne'a  hooks,  Sir  Aatley 
boper*8,  both  of  mv  own  methods,  plaater-of- Paris,  and  other  torms  of  immova- 
^  drowinga,  the  "lock  strap/'  "wooden  tirigeTs,"  pulley  and  weight,  cre^ccntic 
~B,  and  figure'Of-8  bandagesp  also  elastic  bands,  rcdlers.  etc.  Most  of  the 
eiils  have  been  kept  in  the  lecumbent  posture,  with  the  foot  elevated  ;  but 
e  have  been  allowed  to  walk  about  on  crutchef^,  especially  when  either  of  the 
jh*  of  immovable  apparatus  has  been  employed. 

i  is  stated  distinctly  in  84  ca^es  that  the  union  was  fibrous.  The  bond  of 
ion  did  not  permit  the  fragments  to  be  moved  upon  each  other  soon  after  the 
itment  was  concluded,  and  therefore  may  have  been  constituted  of  bone^  in 
ee  or  four  other  cases.  In  three  cases  uo  union  ever  occurred. 
The  length  of  the  bond  of  union  is  given  as  J^  of  an  inch  in  1(J  cases;  ^  in  3S 
'«;  ]  in  Ki  caiiies;  1  inch  in  '4  cases;  U  in  2  cases;  2  in  H  cases;  3^  in  1  case; 
,  I  case,  and  5  in  1  ease*  The  last  four  cases,  or  those  in  which  the  separa- 
I  exceeds  lA  inches,  are  respectively  eases  22^  23,  54,  and  111.  The  above 
srds,  ii*  will  be  understood,  do  not  include  cases  of  rupture  subsequent  to 
lion,  but  only  the  results  of  the  first  treatment.  It  is  not  to  be  stipposed  t!iat 
jae  estimates  of  the  length  of  the  bond  of  union  are  absolutely  ace ti rate, 
obftbly  the  length  of  the  ligament  was  generally  a  little  more  than  is  stated, 
ithe  records  are  suihciently  accurate  for  our  purposes.  All  but  S  are  unitetl 
lib  a  ligament  of  one  inch  or  less  in  length,  and  the  largest  number  have  a 
piinent  of  only  half  an  inch, 

AnhjfMiJ! — more  or  less  complete — has  existed  in  nearly  all  of  the  cases  when 
te  limb  was  first  removed  from  the  apparatus ;  being  most  complete,  as  a  rule. 
I  those  cases  in  which  the  joint  has  been  kept  the  longest  in  the  areasings,  with- 
ttllietlfte  of  passive  motion.  In  no  ca^e  recorded  has  force  been  resorted  to  to 
ffwomne  this  arikylosis;  but  it  has  gradually  disappeared  under  passive  and 
Ctiveuse  of  the  limb  within  a  year  or  two. 

The  new  ligament  has  given  way  more  or  less  completely  in  27  cases.  Possi- 
3y  ive  may  have  included  in  this  number  one  or  two  which  were  never  held  w^ell 
ftpositifm,  in  which  the  inner  portion  of  the  ligament  alone  is  elongated.  This 
iciliiteral  elongation  occurred  three  times  on  the  inner  side  and  once  on  the 
Octer.  Uf  the  entire  number,  5  were  gradual,  the  elongation  commencing  soon 
^t  the  patients  began  to  walk;  and  18  occurred  within  ten  weeks  after  the 
^iptof  the  original  injury,  generally  on  the  seventh  or  eighth  week,  when  the 
•^tientiti  his  first  attempt  to  walk  ban  slipped,  and  the  limb  has  been  suddenly 
•It,  After  the  eighth  week  there  are,  4  cases  at  5^  months,  S  at  5  months,  and  l 
ntt2  yewB  and  4  months  (case  18).  Case  21  is  put  down  as  refraclured  after  4 
ytifs;  but  the  history  of  the  case  is  doubtful.  1  think;  in  the  light  of  this  ex- 
P'fieiice,  it  may  be  said  that  after  the  fifth  month  there  is  usually  no  more  danger 
^  the  injured  limb  than  to  the  sound  one, 

Tbe  lower  fragment  was  found  slightly  tilted  forward  in  one  case;  and  the 
lower  fragment  overlapped  the  upper  a  little  in  another.     The  Uf>per  fragment 
^*w  tilted  over  by  the  elongation  of  the  inner  portion  of  the  ligament  in  three 
**  «;  and  in  the  opposite  direction  by  the  giving  way  of  the  outer  portion  in  one 

.    In  ime  case  a  new  patella  was  formed  in  the  much-elonjfated  ligament 
,  Pive  ca«es  belong  to  this  class.    These  latter  accidents  have  evidently  re^^ulted 
■^m  the  fact  that  the  sound  limb  has  been  compelled  to  receive  alone  the  resist- 
*j«  m  etTorts  to  prevent  a  fall 

'lypertn>phy  has  been  noticed  in  9  cases ;  namely,  twice  in  the  upper  frag- 

"'ot  iilone,  once  in  the  lower,  and  six  times  in  both.     It  is  probable  that  its 

i[*TMice  is  much  more  fret^uent  than  this  record  implies. 

^f  the  primary  accidents,  that  is,  of  those  in  which  there  was  no  subsequent 

JP^ttreoi  the  union,  I  have  been  permitted  to  examine  21?  cases,  at  periods  of 

^^  f«tiging  from  four  months  to  twentynine  years.     Only  four  of  these  are 

"1  to  haTe  acquired  perfect,  or  nearly  perfect,  use  of  the  limb  in  a  less  period 
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than  two  years,  although  in  general  they  have  resumed  work  within  about  o^^J 
year.  The  cause  of  this  inability  to  labor  has  almost  invariably  been  the  Itx^  ^ 
of  the  necessary  freedom  of  motion  of  the  knee-joint — ^a  partial  ankylosis. 

It  is  remarkable,  however,  that  in  one  case,  a  British  soldier,  there  bebg  vm  ^ 
union  and  a  separation  of  the  fragments  to  the  extent  of  five  inches,  he  was  abf  -^ 
to  walk  well  at  the  end  of  Iwenty-nine  years,  when  I  saw  him.  One  casewa^— -8 
seen  after  four  years  with  a  separation  of  four  inches,  and  another  was  seen  afte-  J 
seven  years,  and  both  walked  badly. 

Of  i5  cases  in  which  the  ligament  gave  way  within  a  period  of  three  moDth^^ 
from  the  time  of  the  original  accident,  that  is,  soon  after  the  anion  had  beei — m 

effected,  12  have  terminated  very  satisfactorily.    Under  a  renewal  of  the  twit 

ment  the  fragments  have  united  with  a  short  ligament. 

Having  given  this  brief  analysis  of  these  cases,  I  shall  proceed  tc=^ 
consider  the  subject  of  fractures  of  the  patella  in  a  more  genend  way. 

§  1.  Etiology  of  Fractures  of  the  Patella. 

Twenty-five  of  the  cases  reported  by  me  are  known  to  have  been  the 
result  of  muscular  force  alone ;  the  fractures  having  occurred  without  s 
fall  or  while  the  patient  was  standing,  and  in  some  cases  when  the  knee 
was  not  bent,  the  fracture  being  announced  by  a  distinctly  felt  snap.  I 
believe,  however,  that  muscular  action  was  more  or  less  efficient  in  cans* 

Fio.  268.  Fio.  269. 


Simple  transverse  fracture.  Comminuted  fracture. 

ing  the  fracture,  in  all  the  simple  transverse  fractures,  and  in  at  Ic^^ 
one  of  the  comminuted  fractures.     My  reasons  for  this  opinion  are:    ^^^ 
great  power  of  those  four  strong  muscles  which  unite  to  form  the  tend^^ 
of  the  quadriceps — the  fact  that  ninety-nine  occurred  in  males — thatoCii  l^ 
three  occurred  in  persons  under  twenty  years  of  age,  and  only  five  af^^j 
the  sixtieth  year — the  largest  number  being  between  the  twentieth  a^"^ 
thirtieth  years  of  life — the  remarkable  uniformity  in  the  direction  of  1 1*^ 
fracture ;  and  finally,  because  I  am  unable  to  cause  a  transverse  fractiE  ^^ 
on  the  cadaver  by  a  direct  blow.     I  might  have  added  also  the  fact,  ^^ 
attested  by  museum  specimens,  that  the  fracture  is  very  uniformly  fr(^^^ 
before  backward  and  downward,  as  would  be  the  case  if  it  were  caus^^ 
by  a  cross-strain,  the  active  force  being  attached  to  the  upper  fragmed*' 
l^hat  the  bone  breaks  most  often  in  the  lower  third  is  probably  due  ^^ 
the  fact  that  when  the  knee  is  slightly  bent — and  this  is  the  position  ^^' 
the  limb  in  which  the  fracture  generally  occurs — the  centre  of  the  patell* 
rests  upon  the  condyle  of  the  femur,  leaving  the  upper  and  lower  portio*^^ 
unsupported,  when  the  lower  portion,  being  the  weaker  of  the  two,  gi^^^ 
way  under  the  cross-strain.     A  patella  having  given  away,  transversely* 
to  muscular  action,  those  fibres  of  the  quadriceps  which  are  inserted  ia^^ 
the  sides  of  the  patella  still  continuing  to  act,  may  break  the  bone  verti 
cally,  or  cause  them  to  separate  laterally. 
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The  source  of  error  in  estimating  the  vulue  of  miisciilar  jietion  in  the 
piodiictioD  of  this  fracture  h)is  been,  that  in  the  majority  of  cases  the 

CtkntM  have  actually  fallen  upon  their  knees,  an4  all   such  eases  have 
maetdowQ  as  caused  by  direct  force;  but  in  a  fall  on  the  knee  upon 
1 1  pbne  surface^  when  the  leg  is  flexed  to  a  right  angle  with  the  body, 
tb  jotella  does  not  touch  the  plane :  it  is  only  the  tubercle  of  the  tibia 
which  touches,  and  the  contact  with  the  plane  has  had  nothing  to  do  with 
rfie  fracture,  except  as  cuiu^ing,  by  the  concussion,  a  more  active  con- 
I  traction  of  the  muscles  already  rendered  tense  by  the  position  and  by 
i  the  effort  to  prevent  the  fall*     If  a  man  falls  headlong,  with  his  knee 
i  dightly  bent,  the  patella  may  strike  the  floor,  and  in  this  way,  and  by 
.tilhttr  methods,  the  patella  may  receive  a  direct  blow ;  but  even  then,  if  the 
"  I  transverse,  it  is  probable  thai  the  blow  induced  the  fracture  by 
_  Ifindden  spasmodic  action  of  the  iimscles,  for,  as  I  have  said  before, 
fecanaot  imitate  the  fracture  by  a  direct  blow  on  the  patella  of  the  cadaver, 

[When  a  person  falls  directly  upon  the  patella  there  is  a  liability  to  a  stellate 

§  2.  Anatomy,  Pathology*  and  Semeiology. 

I  iiive  already  stated  that  the  fracture  is  almost  uniformly  transverse, 
wcaaionally  oblique,  and  in  a  few  cases  the  line  of  fracture  is  slightly 
ctnred:  very  seldom  is  the  line  of  fracture  vertical.  The  fracture  occurs 
innst  often  in  the  lower  third,  and  leiw^t  often  in  the  upper  third.    In  the 


Fio.  270. 


Fio.  271. 


^averse  fractures  the  direction  of 
^^  fricturee  is  from  before  backward 
*nd  dowaward. 

In  %  large  majority  of  cnses  the 
"**iouig  limited  to  the  bone,  its  perios- 
**»!  cfkvcrings,  and  the  thin  and  scat- 
^  fibrt*  of  the  tendon  of  the  ijuad- 
''^|»  which  traverse  the  front  of  the 
^^ne  to  become  continuous  .with  the 

28 


Transverse  fnicttipe  of  tho  fmtellA. 
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ligamentum  patellar.  Pcrliups  a  few  of  the  fibres  of  the  »p 
either  side  of  tlie  patella  give  way  also,  but  the  lesion  of  this  ^ 
is  ordinarily  not  extensive.  For  ilm  reason  the  upper  fragoK 
separates  from  the  lower  more  than  one  inch,  and  in  most 
about  half  an  inch.  It  is  only  when  great  and  extraordinarj 
force  has  cansed  the  fracture,  that  the  aponeurosis  is  suflinent 
permit  the  upper  fragment  to  ascend  two  inches  or  more :  an 
always  estimate  the  extent  of  this  latter  lesion  by  the  extent  to 
upper  fragment  is  tlrawn  up* 

In  a  dissection  which  Dr.  Girdner  kindly  prepared  for  me,  he  i 
pHti41tt  and  the  qtiadriceps  with  its  broad  lateral  aponeumsit*^  wl 
dtiwti,  spreading  out,  to  be  inserted  finally  into  the  sides  of  the  tibii 
at  their  upper  extremities*  He  then  divided  the  patella  iransvei^ 
chisel,  leaving  the  apoDeurosis  uutuuehed,  and  w^e  observed  now 
amount  of  i>reasuire  upward  short  of  that  which  would  cause  a  lacen 
ajwineuroais  could  the  upper  fragment  be  made  to  ascend  more  tl 
three-quarters  of  an  inch.  By  cutting  the  aponeurosis  on  either  aid 
ment  could  be  pushed  up  further,  but  the  cutting  had  to  be  verj 
before  it  could  be  pushed  up  three  inches,  a«  has  happened  in  someol 
caae«  which  have  come  under  my  observation*  iSuch  extensive  sepani 
fore,  imrilie8  necessarily  extensive  laceration  of  the  aponeurosis. 

[Much  light  was  thrown  upon  the  question  of  the  liability  to  ligamei 
in  fracturess  of  the  patella,  by  Macewen/  who  proved  by  dUsections 
the  aio^t  constant  conditions  of  the  recent  fracture  is  the  interpofiit]< 
the  Iragments  of  the  lacerated  prepatellar  aponeurotic  structures.  T] 
been  rejjeatedly  established  by  those  who  operate  upon  recent  fractui 
majority  of  case^  it  is  apparent  that  bony  union  could  not  taketitacd^ 
the  operation  of  wiring.] 

There  is  another  anatomical  legion,  the  existence  of 
proper  to  assume  in  the  majority  of  cases,  altliough  we  Imtf 


Fuu  272. 


Fig.  271 


Septimtion  of  Lhe  fm;^meata  in  modemte 
llf^xiot]  when  the  whole  aponeurosici  aatl 
tendon  if?  t^nrn. 


Frugmetiia  depikritdd 

pf  the  kne 


means  ijf  demonstrating  its  occurrence.     The  posterior  wal 

in  front  of  the  knee  is  probably  lacerated,  and  the  joint  s^ 


*  Aiinnta  of  Surgery.  Mui'clt^  JS87. 
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ivial  capsule  is  made  to  communicate  freely  with  the  cavity 


I  bursa  b  usually  present  in  adult  life,  and  is  eepeciallj  well  develnped  in 
miles.  It  posterior  wall  ia  composed  of  a  thin  synovial  membrane,  which  ia  in 
Jirecl  contact  with  the  front  of  the  patelia  and  itu  immediate  investments;  so 
iJiit  a  separation  of  the  fragments  to  the  t^xtent  of  hitif  an  inch  could  scarcely 
(X^r  without  laying  r»pen  the  bursa.  The  exception  must  be  found  in  those 
""Tin  which  the  bursa  i»  not  at  all,  or  is  only  imperfectly  developed,  or  the 
tre  haa  taken  place  at  h  point  which  doe*  not  exactly  correapond  to  the 
r  surface  of  the  bursa.  I  have  »*nce  or  twice  observed,  a  few  days  after  the 
frjcture,  a  fulness  in  front  of  the  patella  so  defined  iis  to  seem  to  indicate  thiit 
the  bursa  had  not  been  torn,  but  thiit  it  bad  inflamed  and  become  filled  with 
fcmai;  but  I  imapne  that  thin  appearance  mi^ht  be  presented  sometimes  when 
a  communication  with  the  joint  had  been  established,  and  the  bursa  had  become 
fl1)«d»  its  ftoierior  wall  being  eimply  pressed  forward  by  the  fluids  of  the  joint. 

here  remain  tbeo,  usually,  m  front  of  the  joint  nolhing  but  the  skin 
lathiu  layer  of  areolar  tissue,  or  probably  the  skin  atone,  which  if 
it  were  not  at  this  point  very  redtiiukiit  and  elastic  would  often  be  torn, 
tendering  the  fracture  compound. 

In  no  case  under  my  notice  has  the  skin  been  torn  as  an  original  accident, 
boircver  much  the  fragments  may  have  separuted  *  but  ia  oae  case,  not  recorded 
iatlie  preceding  report,  but  which  was  at  the  time  under  the  care  of  Dr,  Erskine 
MMCHf  the  skin  wa^  torn  in  a  eubaequeat  accident — a  rnpture  of  the  new  lig^L- 
aeet— the  fragments  being  separated  very  widely.  Huppuration  of  the  joint 
fDMifd,  and  it  became  necessary  to  amputate  at  the  knee-joint  by  Cardan's 
aotliod,  after  which  he  made  a  good  recovery. 

It  has  been  found  possible  sometimes  for  the  patient^  immediately  after 
tk  nee i dent,  to  continue  standing,  or  even  to  walk  by  exercising  great 
c»f«,  hut  in  most  cases  the  patients  have  at  once  fallen  to  the  ground  and 
been  nnablc  to  rise.  Very  speedily,  often  within  a  few  minutes  after  the 
injury  is  received,  the  joint  appears  swollen.  This  early  swelling  must 
be  in  part  attributed  to  the  effusion  of  blooil  into  the  joint  from  the 
brokerj  patella  and  adjacent  tissue.  The  presence  of  blood  in  the  joint 
was  (loaionsti'ated  in  one  caae,  and  there  can  be  no  reason  to  doubt  that 
it  18  often,  perhaps  always,  present  in  the  joint  in  some  amount,  after  the 
frwUire,  where  it  probably  undergoes  a  pretty  nipid  disintegration  and 
is  mostly  absorbed.  Tliere  is  tjuiti'  often,  also,  at  an  early  date,  con- 
siderable discoloration  of  the  skin  on  the  sides  and  back  of  the  knee, 
«tiat«l  by  the  intiltration  of  the  blood  into  the  subcutaneous  areolar 
ti«ut»»  A  synovitis  and  bursitis  (when  the  bursa  is  torn)  are  inevitable 
»lso;  the  amount  of  inflammation  being  more  or  less  in  different  cases, 
btjtl)eing,  in  most  cases^  sullicient  to  fill  the  joint  with  serum  and  prob- 

%*<)rnc  lymph,  within  the  space  of  a  few  hours,  or  days  at  most.  This 
ision,  caused  by  the  synovial  inflammation,  generally  begins  to  dis- 
iPlifMr  within  a  week  or  ten  days,  and  cannot  usually  be  detecteil  after 
tw second  week  ;  but  meanwhile,  pretty  often,  a  more  or  less  extensive 
^^Witis  ensues,  involving  the  front  and  sides  of  the  knee  and  extending 
^o&c  distance  up  and  down  the  limb.  Usually  this  is  moderate,  but  it 
uttQCCftsionally,  and  especially  when  injudicious  pressure  lias  been  em- 
pWTed,  resulted  in  suppuration  of  the  areolar  tissue. 
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§  3«  Mode  of  Union  and  Prognosis. 

The  frequency  with  which,  according  to  my  observations,  the  bond  o* 
union  bis  given  way  at  some  subsequent  period,  renders  it  neceasar?  tlifl-^ 
I  should  speak  of  the  character  of  the  union  and  the  prognosis  relating 
to  primary  accidents,  and  the  character  of  the  union  and  the  prognosis 
relating  to  secondary  accidents,  separately. 

1.  Character  of  the  Union  and  Prognosis  in  Primary  Accidenti. — - 
In  my  published  cases  the  bond  of  nnion  is  known  to  have  been  tibroti^ 
in  one,  and  in  no  case  is  it  known  to  have  been  bony ;  but  quite  o(\en  i^ 
has  been  thought,  when  the  patient  wan  first  dismissed,  that  the  unior^ 
was  bony,  and  in  almost  every  case  a  much  later  examination  has  sliowim 
that  it  was  fibrous,  Wiieii  the  dressings  are  first  removed  there  is  oftec^ 
such  a  degree  of  hardness  of  the  tissues  between  the  fragments  as  to  lea^i 
one  to  suppose  that  the  fragments  have  uniteil  by  bone,  and  they  are 
fixed  that  they  cannot  be  made  to  move  separately,  but  which  deceptir 
appearance  is  removed  in  the  course  of  a  few  weeks  or  months. 


I  do  not  know  positively  that  in  aay  case  the  union  was  by  bone.  If  I  \ 
to  state  my  convictionSp  I  would  say  that  nrobably  noue  of  the  tabulated  trans- 
verse fractures  were  united  by  bone;  and  tbat  ouly  a  small  proportion  of  itie 
vertical  and  comrainuted  fractareB  were  thus  uuited,  I  do  not  deny  the  p«>«" 
sibility  of  union  by  bone,  A  few  cases,  veritied  by  the  autopsy,  have  been 
reported  from  time  to  time,  but  I  have  never  seen  but  one  cajsc  verified  t>y 
dissection. 

Bony  union  was  for  a  long  time  considered  impossible. 

Pibrac  challenged  all  sargeona  of  his  time  to  nhow  him  a  patella  thus  untt*?^' 
Dupuytren,  who  thouj^ht  lie  had  obtained  a  union  of  this  kind,  ottered  for  ^^® 
patella  of  hi§  uatient  its  weight  in  gold.  According  to  Velpe^u*  however*  Wj*' 
son  aud  (.\  Itell  had  men  a  case  of  bony  union;  Lallemand  had  demonstrated  »^ 
possibility^  and  there  was  a  specimen  of  it  in  the  Hunter  museum. 


an 


rhe  length  of  the  fibrous  bond,  in  primary  cases,  is  usually  about  li»** 

inch,  and  ranches  from  onenunrtcr  of  an  inch  to  five   inches* ;   but  ^^ 


Fig.  27-1 


the  whole  number  recorded  by  me,  then*  a**"^ 
only  four  in  which  the  new  ligament  is  ino^ 
than  one  and  a  half  inches  in  length,  Th^^ 
latter  are,  tiieri'foro,  exceptional  cjises :  »i^** 
were  rendered  so  by  the  greater  violence  i '*' 
tlicted,  and  the  more  extensive  rupture  of  t-l*^ 
aponeurosis  and  muscle,  or  by  injudicid*** 
treatment, 

[The  formation  of  bone  in  the  ligamentous  mji.^^ 
rial  lias  been  noticed  by  Page,'  of  London.  Ir» 
nmn  who  had  fractnrcs  of  both  patelbe  many  ye»^J* 
previously,  he  found  a  ma^  of  bone  between  t^ 
iragments*  w  hich  was  of  the  same  width  us  the  h^^_ 
ment,  and  set^med  to  be  separate  from  the  otlP'^^ 
portions  of  the  patella,] 

We  nmy  appreciate  where  the  re*pon»ibili  ^-J 
generally  lies,  when  fragments  unite  with  m  much  separation,  as  in  the  foUowit^* 
cttsea:  B.  U.  had  an  abscess  which  bad  furmed  without  any  appreciable  cau^^ 


Fmeture  of  putellji  nnlt«d  by 
bone,     (Brynnt.) 


1  London  Lancet,  March  17^  1886. 


MODE    OF    UNION    AND    PBOQNOSia. 


4S7 


m  tjie  areolar  tiaBue*  just  above  the  left  knee.  He  had  an  old  fracture  of  the 
pit^lli  in  the  same  limb,  the  JVagmeiita  being  aeparatcj  nearly  fonr  inches.  He 
wM  imabie  to  extend  the  limb  by  muacular  action,  there  being  apparently  no 
brad  of  anion  between  tlie  fragments.  The  accident  occurred  about  three  years 
indfive  months  before.  He  wiis  immediately  taken  to  Bellevue  Hoapital.  On 
Ifce fourth  day  the  limb  was  laid  upon  an  inclined  plane.  On  about  ttie  seventh 
dijtplaater-of* Paris  splint  was  applied,  from  the  foot  to  the  hip.  He  was  per- 
jnittrf to  go  about  oJi  crutches.  Uhen  the  splint  was  removecl  the  fragments 
f«fe sepanited  two  inches.     He  has  had  no  treatment  for  the  fracture  since. 

J,  ?.,  *et,  24,  wa-H  struck  in  the  ri^ht  knee  while  he  was  fitting  with  his  leg 
bvtit  under  him.  Severe  inflammation  and  swelling  ensued,  and  no  apparatus 
m  employed  until  the  twelfth  day ;  a  com  press  was  then  kid  over  both  frag* 
Bttrta,  an<i  they  were  buynd  on  with  a  roller,  the  limb  being  laid  upon  an  in- 
cline plane.  The  bandages  were  removed  at  the  end  of  four  months,  when  the 
upper  fragments  at  once  drew  up  toward  the  body.  It  was  eighteen  months 
bfjoie  he  could  walk  without  a  cane.  Twenty-nine  years  after  the  accident  I 
Ibniuiy  when  the  limb  was  straight,  that  the  upper  fragment  lay  two  and  a  half 
itrdM  above  the  lower,  and  when  the  limb  was  tlexed  it  .-ie  pa  rated  five  inches. 
No  trace  of  a  ligament  or  other  bond  of  union  could  be  felt.  He  walked  well, 
^llurat  a  cane,  there  being  very  little  or  no  halt,  but  he  could  not  walk  fast. 

J.  M.«aet.  56,  broke  hia  Uft  patella  transversely,  below  the  middle,  by  a  faH 

Upon  the  knee.     A  surgeon  wa.^  called,  and  applied  bandages.     He  was  four  or 

fitf  weeks  in  bed,  and  then  went  out,  using  a  cane.    The  fragments  were  then 

^^0(1  to  be  much  separttt4*<L     Seventeen  years  after  the  accident,  I  found  the 

^""jBents   separated  three   and   half  inches  when  the  leg  was  straight,  and 

*  and  three  quarters  when  it  was  flexed.    Fragments  of  normal  size.    No 

ripiment   l>etween  the   fragments;    but  along   their  outer   and   inner  margins 

|tl>c  tendinous  fibres  of  the  i|uadnceps   arc  prominent,  and  especial ly  on  the 

pier  oide.     He  cannot  extend  the  leg  by  muscular  action  when  sitting,  but 

lc«Q  flex  it  to  an  acute  angle  with  the  thigh.    Standing  he  can  flex  and  ex* 

l4  it  perfectly.     In  extending  he  turns  the  foot  out,  in  order  to  bring  into 

lion  ihe  outer  portion  of  the  *]uadrtceps.     He  baa  always,  i^ince  this  accident, 

HI  somewhat  lame,  but  could  walk  Meveral  miles  and  carry  loads  without  a 

MD«.    Mav  2.5.  1879,  he  slipped  and  fell,  striking  upon   the  right  knee,  and 
iking  tne  right  patella  trans verstely  about  it*!  middle.     June  1,  a  surgeon  ap- 
|i  adhesive  strips  over  and  above  the  patella,  then  a  plaster-of-Paris  bandage 
1  the  hollow  of  the  foot  to  above  the  knee.     Fragments  were  separated  an 
I  or  more.    ^^^^  ^  walk.     A  few  days  later  the  leg  suddenly  gave  way, 
lli«  fell  back.    The  skin  became  discolored,  and  it  swelled  very  much,    ^Vhen 
eonmiltcd  me  the  fragments  of  the  right  patella  were  separated  one  and  three- 
tt3irtefB  inches  when  the  limb  was  «traight,  and  three   inches  when  it  was 
«xed.     He  walked  slowly  without  a  cane,  but  was  in  constant  fear  of  falling. 
^  advised  him  to  submit  to  a  second  trial  to  obtain  a  more  satisfactory  result  in 

("ttiecaae  of  the  right  leg;  but  he  declined  to  do  ao. 
L      [The  position  of  the  fragaaents  in  trans verae  fracture  should  be  borne  in  mind 
wt%  treatment.    The  upper  fragment  is  generally  found  tilted  upward,  and  care 
XKsttst  be  taken  to  force  it  into  position  by  the  application  of  the  bandage  directly 
*^^>und  the  knee,] 

I  have  found  the  fragments  tilted^  io  consequence  of  a  yiekling  of  tlie 

k<?w  ligament,  or  because  of  a  pressure  of  the  bandages,  in  four  cusea. 

liiree  of  these  it  was  the  inner  portion  of  the  ligament  whicli  had 

tn  way,  and  in  one  the  outer.     If  from  so  few  examples  it  is  proper 

'to  infer  the  existence  of  a  rule,  and  to  declare  that  the  inner  portion 

£^»  Way  most  often,  we  may  perhaps  find  a  reason  for  the  rule  in  the 
ct  that  the  inner  portion  of  the  quadriceps  is  more  powerful  than  the 
otltcr  portion,  and  mi|^ht  therefore  act  more  encrgeticallj  upon  the  inner 
m*reni  of  the  upper  fragment,  and  cause  it  to  separate  more  widely  from 
thf  lower. 
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Malgaigne  made  the  same  observation  which  I  have  made,  and  does  not  hesi- 
tate to  speak  of  it  as  a  rule,  or  absolute  law ;  declaring  that  it  is  always  the  inner 
portion  which  is  found  elongated ;  but  I  have  mentioned  one  example  in  which 
the  fact  was  otherwise..  Bover  also  alludes  to  the  tendency  in  the  upper  frag- 
ment to  tilt  outward ;  and  both  of  these  writers  think  that  the  phenomenon  ift 
due  to  the  manner  in  which  the  pressure  of  the  apparel  was  maae  to  bear  upon 
the  upper  end  of  the  upper  fragment. 

The  upper  margin  of  this  fragment  is  not  horizontal,  but  oblique,  ita 
outer  portion  being  considerably  above  the  plane  of  its  inner  portion ;  so 
that  any  form  of  adjustment  in  which  the  plane  of  pressure  from  abov^ 
is  horizontal  will  press  more  effectively  upon  the  outer  than  upon  th^ 
inner  portion,  and  cause  the  upper  fragment  to  tilt,  or  incline  outward  ^ 
It  seems  to  me  that  both  unequal  muscular  action  and  the  direct  bui^» 

unequal,  or  maladjusted,  mechanical  pressure  of  nearly  all  forms  of  ap 

pare!  employed  to  bring  down  the  upper  fragment,  may  be  considered  a^s 

alike  responsible  for  this  result.    This  I  have  sought  to  avoid  by  employ 

ing  a  somewhat  elastic  cotton  roller  for  the  purpose  of  making  the  down 

ward  pressure. 

Occasionally  it  is  found,  when  the  fragments  have  united,  that  one  o^c 
both  of  the  fragments  are  inclined  a  little  forward  at  the  point  of  frac — 
ture,  forming  an  angle  salient  in  front.     Usually  it  is  but  one  of  thovB 
fragments  that  is  thus  inclined ;  and  in  most  cases,  if  not  in  all,  tha~^    - 
fragment  which  is  the  longest  is  the  one  which  projects.     Thus,  of  mjHS 

published  cases,  two  were  transverse  and  in  the  upper  third,  and  wher 

union  was  completed  the  upper  margins  of  the  lower  fragments  overhangs 
the  lower  margins  of  the  upper.     The  longest  fragment  resting  upon  1^9 
convex  surface,  and  being  no  longer  held  in  position  by  a  counter-force-  ^ 
the  ligamentum  patellae  or  the  quadriceps  must  inevitably  incline  foi^^ 
ward.     Indeed,  I  have  seen  this  condition  present  in  a  recent  fractur^^ 
before  any  apparatus  had  been  applied ;  but  in  such  cases  very  sligh.  "^ 
pressure,  applied  from  before  backward,  was  suflScient  to  restore  it  to 
place ;  and  it  is  quite  certain  that  for  this  result  after  union  is  consuia- 
mated,  the  apparatus  employed  to  bring  the  fragments  together  is  mainly 
responsible.      Both   the  quadriceps  and  the  ligamentum  patellae  have 
their  insertions  nearer  the  anterior  than  the  posterior  margins  of  the 
patella,  a  thin  layer  of  tendinous  fasciculi  actually  traversing  its  anterior 
face.     The  upper  and  lower  margins  of  the  patella,  therefore,  present  no 
elevations  for  the  application  of  concentric  pressure ;  and  if  by  any  form 
of  apparatus  concentric  pressure  is  made,  it  must  be  accomplished  by 
causing  a  depression  in  these  firm  ligamentous  bands,  or  a  recession  frow 
the  tegumentary  surface,  in  order  that  the  concentric  forces  may  have  a 
point  d  appul.     This  pressure  must  depress  the  corresponding  margins 
of  the  two  patellar  fragments,  and  elevate  their  broken  margins;  and  >d 
this  case  the  longest  fragment  will  suffer  the  greatest   displacement. 
Both  these  displacements,  namely,  the  tilting  and  the  forward  projection* 
are  imperfections  which  contribute  their  proportion  to  the  suhsequen^ 
maiming ;  causing,  in  the  one  case,  a  relative  loss  of  strength  in  the 
ligament,  and  in  both  cases  causing  some  irregularity  in  the  movements 
of  the  patella  over  the  surface  of  the  femur. 

There  is  another  fonn  of  displacement  to  which  I  have  not  yet  referred? 
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urbicb  seems  in  most  cases  to  be  temporarj,  although  it  is  probable 
i  it  is  not  in  all  canes— namely ^  a  simple  laf^ral  digplaceniimt.  This 
jted  in  one  case  before  the  treatment  was  fully  terminated.  The  upper 
jment  was  fountl  displaced  inward  oneH|tinrter  of  an  inch,  and  it 
Id  not  be  moved  from  this  position — at  least  not  without  greater  force 
%  it  seemed  proper  to  apply.  In  this  case,  however,  the  fragment 
Bequently,  when  he  had  used  the  limb  some  time,  gradually  loosened 
1  resumed  its  natural  position. 

tbfok  the  same  happened  in  one  r>r  two  case^,  and  that  they  Bubsequeiitly 
c  into  line.  Probably  in  each  t-ase  it  wm  caused  by  the  lateral  pressure  of 
bandage,  or  of  other  parts  of  the  dressing:,  and  might,  therefore,  Imve  been 
ided.  It  b  easy  to  imagine  that  if  the  fragments  are  thtia  displaced  the  bond 
nion  may  be  imperfect  or  unequal  on  the  two  sides,  or  that  it  miglit  diminish 
diADoes  of  unioD,  and  iu  either  case  the  evil  re^ult^  might  be  permanent  and 
Mil. 

Typertropht/  of  the  fragments  must  betlistinguishcd  from  an  exostosis^ 

I  a&  is  frequently  observed  along  the  margins  of  the  fracture,  and 
3h  is  never  considerable,  only  causing  a  slight  irregularity  in  the  sur- 

of  the  bone,  but  which  may  be  present  without  any  peripheral  enlarge- 
tt  or  expansion  of  the  fragments. 

II  a  actual  hypertrophy  has  been  otwerved  by  me  in  iiitic  cases,  namely,  twice 
ie  upper  fragment  alone,  once  in  the  lower  fragment  alone,  and  six  times 
Hh,  The  occasional  hypertrophy  of  the  fragments  has  been  noticed  by  other 
fcra,  and  Malgaigne  has  furnished  two  i  I  lustrations.  The  same  thing  is 
tn  to  happen  pretty  often  in  some  of  the  long  bones  when  hrokea  near  their 
pities,  wnere  the  structure  is  cancellated.  I  have  noticed  it  often  in  the 
ureof  the  humerus  near  it^*  lower  end,  the  lower  fragments  being  in  all  such 
I  the  ones  which  become  hypertrophied.  In  the  caae  of  the  humerus  the 
irtrophied  fragment,  sometimes  after  many  months  or  years,  is  found  to 
nish  ;  but  whether  such  a  gradual  climinutioa  in  tiize  takes  place  in  exam- 
of  hypertrophied  patellie  I  am  not  certained.  It  has  not  seemed  to  me  that 
ea  occur. 

k)  Period  required  for  Recovery  of  the  Perfect  Use  of  the  Limb. — 
'e  or  less  loss  of  freedom  in  the  motions  of  the  joint,  and  of  strength 
stability  in  the  limb,  remains  in  the  inajority  of  cases  for  a  long 
I^Df  tim€\  and  often  during  life.  In  a  few  exceptional  cases,  where 
Ppration  does  not  exceed  one  inch,  the  functions  of  the  limb  are 
|)letely  restx>red  within  one  or  two  years.  It  is  remarkable,  also,  how 
I  the  functions  are  restored,  after  a  long  time,  in  sotne  cases  where  the 
iration  is  veiy  great 

ttlgaignesays :  **  Camper  has  stated  that  in  one  or  two  years  the  power  is  recov- 
l,  whatever  may  have  been  the  intervals  between  the  fragments;  an  evident 
teeration,  since  he  speakis  of  a  lady  with  a  separation  amounting  to  three  fin- 
f  Dread th,  who  still  limped  four  years  after  the  receipt  of  the  injury.  Mr.  Ben- 
bznakea  one  inch  the  line  of  separation,  allowing  for  the  restoration  of  the 
liieM  of  the  knee;  lloyer  follows  him  ;  M.  Velpeau,  on  the  coatrary,  allirms 
k  he  has  seen  the  functions  of  that  joint  completely  reestablish ed,  with  an 
hfal  of  two  or  three  inches  between  the  fragments.  Such  assertions  are,  in 
ikpioion^  only  accounted  for  by  some  inaccuracy  of  examination,  and  for  my 
I  part  I  have  never  seen  the  functions  of  the  limb  completely  restored,  even 
to  the  separation  was  limited  to  one-third  of  an  inch."  *     For  myself,  I  have 

*   ^[wlgBigiio,  op*  cit.,  p.  OOrt, 
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seen  three  or  four  perfect  results,  so  far  as  the  use  of  the  limb  is  concerned.   ^^ 
one  case,  after  nineteen  ^ears,  there  was  not  the  slightest  difference  in  iX^^ 
freedom  of  use  of  the  two  limbs ;  yet  the  union  is  by  a  ligament  of  three-quart^^ 
of  an  inch  in  length. 

The  first  and  main  impediment  in  the  restoration  of  the  functions  ^3^ 
the  joint  is  the  anh/losis,  which  is,  in  many  cases,  at  first  nearly  coitb. 
plete.     This  ankylosis  is  due  to  the  passive  contraction  of  the  articuls^  - 
ligaments,  ^  a  consequence  of  long  disuse ;  to  adhesions  and  inflammft. 
tory  infiltrations  among  the  torn  muscular  and  tendinoos  fibres ;  an^ 
between  these  latter  and  the  upper  fragment  of  the  patella  as  it  lies  mor^ 
or  less  buried  in  the  torn  tendinous  tissues.     It  is  never  safe  to  attemp 
to  overcome  this  ankylosis  by  force,  consequently  the  procees  of  restora 
tion  must  be  slow  and  uncertain,  and  it  will  generally  be  found  to  b^ 
many  years  before  the  leg  can  be  flexed  upon  the  thigh  to  the  same  angl^ 
as  in  the  case  of  the  opposite  limb. 

[The  impairment  of  the  function  of  the  limb  must  be  in  part  ascribed  to  th»> 
wasting  of  the  quadriceps.  Verneuil  attributes  it  to  atrophy  of  the  rectus  fem^a 
oris.  Richelot  (  Union  ifldicale,  1882)  thinks  this  atrophy  is  due  to  the  arthriti  ^ 
which  accompanies  the  fracture  of  the  patella.  Whatever  may  be  the  cause  o^ 
the  atrophy  the  indication  in  treatment  is  apparent,  viz.,  that  early  efforts  shoaica 
be  made  to  improve  the  condition  of  the  quadriceps,  as  by  massage.] 

In  a  certain  degree,  also,  the  changed  relations  of  the  fragments  to  th  ^ 
articular  surface  of  the  femur  may  be  responsible  for  the  lameness.    A  ^ 
to  what  influence  the  nature  and  length  of  the  new  bond  of  union  hav  ^ 
upon  the  usefulness  of  the  limb,  I  am  prepared  to  say,  first,  that  the  6(r^ 
that  it  is  generally  fibrous  and  not  bony  is  probably  of  no  consequence, 
provided  the  bond  of  union  does  not  exceed  one  inch  in  length.     It  cer- 
tainly is  in  no  way  responsible  for  the  ankylosis ;  and,  as  to  its  effect 
upon  the  stability  or  strength  of  the  limb,  there  is  no  reason  to  suppose 
that  this  slight  diminution  in  the  range  of  the  contraction  and  elongation 
of  the  quadriceps  will  have,  afler  one  or  two  years  of  use,  any  appreciable 
effect  upon  the  stability  of  the  limb.     Indeed,  so  far  as  I  have  been  able 
to  ascertain,  in  most  of  these  cases  the  patients  have  been  able,  after  a 
time,  to  extend  the  limbs  as  completely  if  not  as  forcibly  as  before.    K 
however,  the  length  of  the  fibrous  bond  is  much  more  than  one  inch, 
there  is  generally  an  appreciable  loss  of  the  power  of  complete  and  it^ 
extension. 

We  have  had  recorded  too  few  well-attested  examples  of  bony  union  to  enable 
us  to  declare  whether  the  fibrous  union  or  the  bony  union  is  most  liable  to » 
secondary  accident— a  refracture.  It  would  seem  reasonable  to  suppose  that 
the  newly-formed  bone  would  be  thinner  than  the  original  bone  and  less  spongy, 
and  that  in  consequence  of  its  compactness  and  thinness  it  would  break  more 
easily  under  a  cross-strain  than  would  an  equally  thick,  but  flexible,  ligament. 

Dr.  Kendig,  of  Ohio,  has  kindly  sent  a  specimen  to  me  in  which  union  of  the 
two  fragments  of  the  patella  has  taken  place  by  means  of  two  thin  plates  of  bone, 
corresponding  to  the  inner  and  outer  margins  of  the  patella,  leaving  between 
them  an  open  space,  which  in  the  recent  state  was  probably  occupied  by  fibroQJ 
tissue.  Or  the  two  plates  which  compose  the  bond  of  union,  the  inner  is  much 
the  larger.  It  is  evident,  upon  the  most  superficial  examination,  that  the  le**^ 
flexion  of  the  limb  would  have  been  sufficient  to  cause  a  rupture  of  the  bony 
callus;  indeed,  the  outer  plate  was  broken  and  partly  destroyed  in  cleaning  it- 
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31  Hni  is  that  a  fibrous  union  of  leaa  than  one  inch  in  length  ia  quite 

M  A  113  as  a  bony  union,  imd  probably  much  stronger — a  conviction 

whicB  If"  emnrced,  abo,  by  a  case  of  Dr.  Little,  of  tliia  city.  A  fractured  patella 
fMJkiud  br  fibrous  tiwue  with  a  separation  of  half  an  inch.  About  live  and  a  htilf 
aootlii  utter  the  same  patella  was  fractured  at  a  point  about  half  an  inch  abr»ve 


Fuu  '21  :> 


FtfJ.  216. 


**Ililili^8  Cftie  of  boay  union  aft«r  a  fracture  of  the  patella.    (From  author's  collection^ 
ProDt  view.  Bule  view. 


I  firet  fracture  and  transversely.  This  united  ako  by  fibrous  tissue  of  the 
D«  length  A3  the  first.  The  three  fragments  were  movable  upon  each  other, 
i  no  doubt  can  exist  as  to  the  character  of  the  accident.  In  thii)  ea^e  at  least, 
n,  after  the  lapse  of  a  little  more  than  five  months,  the  n6w  ligament  has 
(Ten  itself  to  be  stronger  than  the  original  bone. 

(h)  Bttptnre  of  the  Hewly-formed  LigameEt. — In  the  prognosis  of 

il  fracture8  we  have  to  iiiclude  the  «ianger  of  a  rupture  of  the 

riy-formed  bond  of  union.     Indeed,  my  statistics,  already  referral  to, 

a  startling  frequency  of  this  accident.     It   is  known  to  have  oc- 

ili  twenty-five  cases,  and  in  two  additional  cases  the  ligament  has 

way  partially.     A  knowledge  of  this  fact  is  of  the  greatest  irapor- 

Dee,  as  indicating  the  necessity  for  great  care  in  the  use  of  the  limb 

the  surgeon  has  practically  dismissed  the  patient, 

I  of  Cheae  cases  were  persons  who  sought  my  advice  only  after  the  treat- 
ihmd  terminated,  and  they  might  not  tbcrefore  correctly  represent  the  true 
lion  in  a  given  number  of  consecutive  ca&es.     On  the  other  hand,  it  will 
itembered  that  a  considerable  number  of  the  one  hundred  and  twenty-seven 
Hed  C4i3ea  were  not  seen  or  heard  from  by  me,  after  the  treatment  was  ter- 
med;  so  that,  on  the  whole,  I  think  that  twenty-seven  out  of  every  one  bun- 
I  and  twenty-fteven  represents  fairly  the  average  ratio  of  these  accidents- 
El  to  rtaaauring  to  know  that  two-thirds  of  the  whole  number  were  ruptured 
^iooo  after  leaving  otf  the  apparatus;  that  is,  within  ten  week**  after  the 
'  fracture  had  taken  place;  and  that  five  of  these  took  place  gradually, 
ciiig  when  the  patient  began  to  walk.     Only  two  occurred  later  than 
BHMiUis  after  the  injury,  or  about  three  months  after  the  apparatus  W4is 
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removed.  It  would  seem,  therefore,  that  it  is  only  necessary  to  provide  afain:! 
the  accident  during  the  first  three  months  after  removal  of  the  splint,  and  tha 
after  this  a  rupture  is  no  more  likely  to  take  place  than  if  it  had  not  been  broken 


Fig.  277. 


Fracture  op  Jan.  1879. 


Fig.  277  represents  the  position  of  the  fragments  after  two  successive  fractures,  in  t&* 
person  of  Dr.  E.  Cutter,  of  New  York,  examined  by  the  author  in  1884.      Actual  «x^. 
Fragments  united  by  ligament.     The  shaded  lines  represent  new  bone. 


(c)  Fracture  of  the  opposite  Patella. — This  has  happened  five  times 
in  the  one  hundred  and  twenty-seven  cases,  and  was  no  doubt  due  in  each 
case  to  the  greater  efibrt  made  by  the  quadriceps  of  the  sound  limb  to 
sustain  the  body,  when  the  equilibrium  of  the  body  had  been  disturbed. 

2.  Character  of  the  Union,  and  Prognosis  after  the  Secondary  Acci- 
dent.— A  majority  of  cases  refuse  to  unite  again,  even  by  fibrous  tissue, 
whatever  means  may  be  employed  ;  and  the  few  cases  of  union  after 
rupture  of  the  fibrous  bond  which  have  come  to  my  knowledge,  are  con- 
fined almost  entirely  to  those  examples  in  which  the  rupture  took  place 
very  soon  after  the  apparatus  was  removed,  and  in  which  the  limb  was 
immediately  subjected  to  treatment.  When  the  fragments  do  not  nnite 
the  patients  are  for  a  long  time  seriously  maimed,  the  limb  lacking 
stability,  and  often  giving  way  suddenly  under  the  weight  of  the  bodj. 
In  most  of  these  cases,  however,  a  judicious  treatment  will  eventually 
give  considerable  stability  to  the  limb,  and  enable  the  patient  to  watt 
with  much  safety  and  ease. 
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S  4.  Treatment  of  Fracture*  of  the  Patella. 

Treflment,  in  Primary  Accidents. — Our  in  vent  ligations  have  brought 
Bito<!onclude  that  in  a  large  majority  of  cjises,  under  any  plsm  of  treiit- 
BjfOt,  a  fibrous  union  of  the  fragments  i^  all  that  can  be  expectetl:  and 
datpmbably  a  fibrous  union,  with  only  a  separation  of  a  half  or  three- 
oiurtersof  an  inch,  is  as  useful  as  a  bonj  union.  Probably  more  useful. 
Tbrnnlj  methods  which  could  encourage  a  reasonable  hope  of  procurini^j 
iboiiv  union,  are  Malgaigne's  hooks,  and  wiring  the  fragments  together. 
)lilpigiie*s  hooka  have  hitherto  not  been  proven  to  accomplish  this 
tml  not  even  in  the  hands  of  the  distinguished  inventor.     In  fact^ 

Fm.  278. 


Malgaigne'n  houkH. 

^to  what  I  would  have  expected,  there  have  been  among  the  cases 

as  many  examples  of  fiiMy-recognized  fibrous  union,  as  have 

I  where  some  other  plans  of  treatment  have   been   followed ;  the 

band  haa  been  no  shorter ;  and  the  number  of  cases  in  which  a 

tmj  union  has  been  said,  but  not  proven,  to  exist  soon  after  the  removal 

I  rf  lie  apparatus,  is  no  greater  than  almost  every  other  method  has  sup- 

Mri.    On  the  other  hand^  several  causes  have  been  reported  of  dangerous 

[ordijMtrous  inflammation   induced  by  the  Iiooks,  and  to  this  objection 

IliUjy  other  inethotls  are  never  liable.     There  seems  no  possible  reason, 

hk«r«fore,  why  in  any  ordinary,  simple  transverse  fracture,  in  which  the 

•nfinj  reparation  does  not  exceed  one  inch  or  even   one  and  a  halt 

i^its,  the  books  should  be  employed;  but  in  cases  in  which  the  original 

s^tftnuion  exceeds  this,  and  especially  in  cases  of  a  refracture  or  rupture 

<'f  thf  6broas  bond,  accompanied  with  great  separation,  it  is  my  opinion 

I  tkil  Mal^igne*s  hooks  are  entitled  to  a  further  trial. 

[The  opinions  of  surgeons  in  regard  to  the  dan^er^  of  Mftlgmg'ne's  hooks,  aad 
h^ufilue.  have  been  greatlv  modified  i*ince  the  introduction  of  antisepticH  into 
I  \n^(3t  Thev  are  now  usei  aiitiaepticaUy  without  inflammation.  At  a  meet- 
[^4  ihc  HarveiaD  Society,  London,  in  1888,  Mr.  Silcock  presented  a  piitient 
ibWfti  hy  Malgaigne's  houks  in  which  he  considered  that  bony  union  had  been 
l^fcuinwi,  Antiaepticd  were  used.  Mr.  Treves  considered  theui  an  almoat  per- 
sthod  of  treatment,  althoupjh  it  was  difficult  to  obtain  properly  manufac 
Ikiiokfi.  Mr.  \Vm.  Adams  thought  this  method  gave  excellent  results  and 
tiajure  the  joint.  All  who  use  them  insist  upon  the  most  careful  atten* 
^the  aatiseptic  precautious.  The  limb  must  be  thoroughly  cleansed,  tiie 
M»f«d  and  treated  with  sublimate  douches  ;  the  instrument  must  be  placed 
P>olic  idd  «K>lutions  ;  the  punctures  must  be  made  for  the  teeth  with  a  teno- 
pBl:  tb^kaee  mast  be  dusted  with  iodoform*] 
^  *'TW  Malgai^e's  hooks,'*  savs  Volkmano*  "have  caused  ulceration  of  the 
[jWi  uid  death  of  the  patient  In  a  number  of  cases,  ie  only  too  true;  I  know 
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of  two  whicli  occurred  in  the  practice  of  friends,  and  which  were  never  ^ 
lUbed  ;  and  another  aad  experience  was  met  with  lo  my  own  clinic  a  number  of 
years  since,"*     A  death  occurred  in  a  F  '►"'""  M»ipi* 
Fjfj.  2711.  tal  from  the  use  of  these  liooks.'    The  u  n  of 

1  Malgaigne'a  method  suggested  by  Vale L--,    .  _voa^* 

^  in  the  eubstittition  of  adjustable  torka  for  the  haoka^j 

does  not  render  the  apparatus  less  liable  to  do  h&ria. 
Farther  mi>dificatron8  of  the  apparatua  have  bc^ 
made  by  Levis,  of  Philadelphia,  Verneuil,  Le  Fori 
and  Trelat,  but  without  materially  diminishing  tM 
possible  or  probable  danger, 

[Levis  separated  the  nooks  (Fig»  279),  and  Trelt 
fixed  the  hooka  in  gutla-percha  splint«  (Fig.  280 
The^e  modifications  will  be  undcretood  by  the  illa:i; 
trationa.]  j 

Si  veriu  was  the  first  to  suggest  exposing  the  bo^ 
•*  by  an  incision,  so  as  to  refresh  the  surfaceB  direct  I  jr 
**  which  happily,"  says  Malgaigne»  '*  was  not  done/  1 
[Sliinson,^  of  New  York,  has  employed  a  "  coap^ 
tion  fork/'  which  is  of  iron,  two^pronged,  the  pr»:nmj 
bent  on  the  flat  at  an  angle  of  about  45''  at  their  jur» 
tion  with  the  shaft;  the  prongs  are  one  inch  k»m 
and  three-fourths  of  an  inch  apart;  the  shaft  is  abol 
three  inches  longj  there  is  a  small  ring  at  the  hii^f*  t 
the  prongs  for  the  attachment  of  a  rubber  t 

Levis'B  hcw)ka  In  poeilion.       another  at  the  end  of  the  shaft  for  the  attts^  J 

a  bandage  encircling  the  thigh.     The  instrunitut  j« 
used  by  inserting  the  prongs  through  the  skin  above  the  patella  and  prcsiinr 
them  down  until  they  rest  against  the  upper  border  of  the  upper  fragis; 
shaft  lie«  along  the  median  line  of  the  front  of  the  thigh,  and  is  prevt ' 
tilting  or  moving  to  either  side  by  a  roller  bandage  wrapped  around  it  and 

Fig.  2S0. 

B 
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Tr6lftt'i  method  of  apply iug  hook?. 

thigh.    Traction  downward  is  made  by  a  piece  of  rubber  tubing  one  end  of  wW^ 
is  attached  to  the  ring  at  the  base  of  the  prongs,  and  the  other  made  f 
front  of  the  shin  by  adhesive  plaster.    The  introduction  of  the  pront:- 
after  chilling  the  surface  with  ice,  and  making  ptinctare-sof  the  skm  with  <  ■ 
The  punctures  are  dusted  with  iadolbrm.     The  lower  fragment  is  kc|i^  ^ 
pressed  forward  bv  an  obliiiue  turn  of  a  roller  bandage.] 

rW.  K,  Otis,*  of  New  York,  has  devised  a  new  form  of  hooka  (Fig.  282),  *W 
is  designed  to  remedy  some  of  the  defects  of  Malgaigne's  hooks*     Its  peculi*^"*" 

I  Volkmonn^rent.  f.  Chir..  1880.24.  »  London  Laneot.  Koy.  5?  ^^•'* 

*  Valeft-o,  Poitii^ot,  French  ed.  of  thii  treatiset  p*  '^H. 

*  86v<jrin,  Chir.  efficaeis,  part  ii.  chap,  vii,     Miilgaigne,  op.  clt  ^  torn.  i.  p.  7TA 

*  Amen  Surg..  SL  Loyia,  vol,  i.  188&. 

«  New  York  Med.  Joum.,  Dec.  31, 1889. 
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trtUbe  tindenatood  from  the  illustration.  It  la  applied  sm  foHaws:  Ao  ordinary 
K  0lfii||it  posterior  kne^-spliot  baviog  been  applied^and  the  knee  and  instruraeat 
iMidtfNj  thoraughly  aseptic,  the  movahle  parr  of  hnoks  are  adjusted  to  ^t  one 
thpMJii  and  ftrmly  clamped  to  the  cross-bar.  Four  punctures  are  made  with 
»  tootcinie,  or  small  bistoury,  through  the  integiimetit  down  to  the  bone,  at 
poinn  corresponding  to  the  insertion  of  the  hooks.  The  liooks  having  the  set 
•ci«w(a)  are  removed  from  the  bar  and  adjusted,  the  pointa  being  passed  tlirough 
lb«  pancturee  and  pressed  into  the  bone.    The  second  pair  are  applied  t^  the 

Fui.  281. 


a. 


Otis'9  hooka  for  fractures  of  the  patella. 

fragment  in  a  similar  manner ;  tbe  fragtnenta  are  now  brought  together  as 

■i  piiaaible  by  manual  force,  the  main  bar  is  slipped  through  the  slot  on  the 

ItRVi-bAr  of  the  first  pair  of  hookn  and  clamped  in  position   by  a  turn  of  the 

;  any  separation  which  may  still  exist  maybe  overcome  by  the  thumb* 


«4L 

w  rne 
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ew  of  one  case  in  which  the  fragments  were  exposed  and  approxi- 
teted  by  wire  (Dec.  1842).  and  the  patient  died  on  tlie  fourth  day.  Dr.  J.  Rhea 
Bixtoii,  of  Philadelphia,  operated  in  the  same  manner  and  his  patient  died.* 
Dr.  Moflea  Ounn,  of  Chicago,  lost  hia  patient  from  suppuration.*  Dr.  Cabot,* 
of  Boatoo,  had  the  aame  resultv  Coof>er^  and  Logan ^*  of  San  Francisco,  made 
•  similar  nperation.  and  Dr.  Byrd'  says  it  was  made  "many  years  ago"  by  Dr. 
iGtorge  McClelland,  of  Philadelphia.  *  The  precise  dates  and  results  of  the  three 
operattons  are  not  published.  Since  the  introduction  of  Mr.  Listers  anti- 
Ux^tment  it  has  been  thought,  by  some,  that  the  operation  of  exposing 
wiring  the  fragmenta  together  could  be  made  with  more  safety.  The  opera- 
tfiQ  under  antiseptic  precautions^  has  therefore  been  lately  practised  by  a  con- 
'  er  of  surgeons. 

.  treatment  of  simple  fracture  of  the  patella  by  wiring  the  frag- 

niusi  De  regarded  as  itill  unsettled.     It  is  true  that  the  operation  has  but 

»  yet  it  is  by  no  means  wholly  discarded  even  by  those  who  would 

^■^  it  as  a  method  of  general  application.     Excejitional  cases  occur 

its  performance,  especially  in  hospital  practice.     The  most  recent 

c  contribution  to  tbe  subject  is  a  paper  by  Dr.  Charles  Phelps,"  of 

York,  which  is  baaed  on  42  operations  by  himself.    Antiseptic  precautions 

earefully  taken  in  each.    The  following  facts  are  gathered  from  the  table 

\i^m :  males  82.  females  10 ;  ages  averaging  from  21  to  .S3 ;  n^rht  15^  left 

iltmperate  15,  temperate  19.  not  given  8;  physique  good  24,  bad  l^ ;  com* 

none  31.  local  poisoning  by  hyd.  perchlor.  dreeing  3,  rupture  of 

extensor  muscle  2,  non-union  of  previous  fracture  of  same  patella  2, 

malarial  fever  and  phlegmonous  erysipelas  1,  periostitis  2,  septicemia  and 


^  Konif,  .imer.  Joum.  M#d.  8ci.,  Jan.  1&42,  p.  51, 

*  BfcH^Ti,  Gr<i«»*«  ?^Mrg«rv,  Mb  eii.*  vol.  i.p,  10<H. 
•Oil      "  I      .  r,  MimI.  Remrd,  July  3,  1682. 
*<  CO  Me<L  Pr<!f«,  18(51. 

*  ''  >..  i.  iind  Surg,  Journ..  Dec*  1866. 
^'                     w  York  Med.  .)mini.,  Dec.  18fl«. 

''^  -L  Journ..  vol.  li,,  IHUU. 


«  Cabot.  Ibid. 
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dfffQged  inflammation  1 ;  immetfiafe  results — firm  or  Imny  union  and  _ 
limb  or  joint  38,  bony  uniou  3  (of  which  1  had  flexion  15^^),  ankyloted 
not  begun  1 ;  fragments  could  not  be  coa [> tilted  1  (ankvloaed  and  sti 
definitive  residf^ — -bonv  union 41  (ankylosed  and  strong  limb  1 )  ;  mndiiicn^ 
perfect  27,  ankyloseci  2,  tlexioo^  yO°  4,  45*'  1.  40^  1,  aO°  1,  15"  1,  limil 
Degun  1,  not  given  3.     The  period  at  which  patients  were  seen  after 
tion  varied  from  one  month  to  five  years;  after  one  year  24.     Tlw 
death*    Of  the  24  cases  seen  utter  one  year,  all  are  rejHjrted  as  hai 
union. 

If  theae  statistics  are  compared  with  those  compiled  by  Prof  HamtU 
summarised  in  preceding  piiges,  and  also  by  Brunner,  Beck,  and  Bui 
trating  the  results  of  non-operative  treatment,  several  conclusions  of  imp 
will  follow,  ].  Though  there  ia  no  death  reported  in  either  group  of  ci 
complications  resulting  from  this  operation  in  reported  cases  are  moi 

2.  Bony  union,  and  hence  a  firm  joint,  is  far  more  likely  to  follow  the 

3,  Impairment  of  the  joint  by  time  and  use  h  far  more  frequent  in  non^ 
casetf.     4.  Kefracture,  or  rupture  of  the  uniting  medium,  h  more  liabl 
in  no  ri -ope  rated  cases.     5,   Ankylosis  of  joint  is  more  frequent  in  opei 

Tliese  com  pari  ijons  lead  to  the  conclusions:  1.  That  the  average  real 
operative  and  non-operative  treatment  of  fractures  of  the  patella,  in 
which  do  well,  are  largely  in  favor  of  the  operative  method,  owing  to  I 
that,  aa  a  rule,  bony  union  is  secured  by  that  method,  and  ligamen 
by  the  non-operative  treatment.  While  it  is  abundantly  proved 
men  tons  union  ig  not  incompatible  with  a  serviceable  limb^  it  Is  n 
equally  proven  that  bony  union  gives  the  moat  stable  joint,  and  for 
period.  Bony  union  in  fracture  of  the  patella  is  the  result  which  we 
which  we  regard  as  the  perfection  of  cure.  2.  The  operative  meth* 
to  be  complicated  by  accidents  which  do  not  occur  in  the  non-oi:>ei 
ment.  These  accidents  have  for  tlie  most  part  resulted  (rom  simple 
the  details  of  treatment  easily  avoidable,  3.  The  period  of  recovei^ 
leas  in  the  operated  than  in  the  non-operated  cases.  Laboring  men 
sumed  work,  Dr.  Phelps  remarks,  when  patients  treated  by  other  meth 
still  in  bed,  or,  at  least,  on  crutches ;  in  two  instances  patients  resumed 
work  within  six  weeks  of  the  operation  ;  one  in  two  months;  and  manj 
during  the  third  month.  Prof.  Hamilton  states  that  in  non-operated  ci 
bond  of  union  may  be  considered  complete  in  six  or  eight  weeks,  but  I 
the  next  three  or  four  months  the  patient  should  walk  only  upon  ertitd 
the  knee-joint  should  be  constantly  supported  unless  it  is  completely  al 

The  following  conclusions  of  Dr.  Phelps  appear  to  be  the  logical  dl 
from  all  the  facts  which  he  hits  presented  r 

"h  Osseous  union  is  prevented  by  the  intervention  of  aponeurd 
between  the  fragments,  and  becomes  possible  only  after  their  remo'^ 
operation  which  involves  opening  the  joint. 

"2.  In  recent  refractures  after  wiring,  and  in  very  exceptiona]  prill 
tures,  these  fibres  do  not  intervene,  and  osseous  union  can  be  obtainei 
operation  if  coaptation  of  the  fragments  can  be  otherwise  effected  I 
tained, 

'*  S,  Osseous  union  is  always  obtained  after  removal  of  these  fibres  I 
tiition  or  close  approximation  of  the  fragments  by  wiring. 

"  4.  There  is  no  danger  to  life  in  this  operation  from  sepsis  or  artii 
puration,  provided  siseptic  la%vs  are  fully  observed,  and  no  greater  dafl 
accidental  complications  than  in  trivial  forms  of  snrgical  interference. 

**6.  There  is  no  danger  of  osteitis  or  necrosis. 

**6,  There  is  no  danger  of  ankylosis  if  proper  care  be  taken  in 
passive  motion,  and  if  in  certain  cases  forcible  flexion  under  ether  be  i 

"  7.  There  is  less  danger  of  refracture,  or  of  subsequent  fracture  of  th 
patella,  than  when  union  is  by  ligament. 

*'  8.  The  treatment  by  this  operation  is  less  fatiguing  to  the  pati«ii^ 
a  shorter  period  of  confinement  in  bed,  and  enables  him  to  walk  and 
his  occupation  sooner  than  any  other  method  of  treatment." 

The  surgeon  who  contemplates  this  operation  should  remember  the  i^ 
of  Bir  J.  Lister,  vix. r  ''No  man   is  justified  in  performing  such  an  tf 
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he  can  say  with  a  ckmr  i^onscieace  that  he  conaiders^i  hmiself  morally  cer- 
af  avoiding  the  entrance  of  any  septic  mischief  into  the  wound/' 
|pbe  operation  h  sa  follows :    All  the  materials  used  are  of  known  aseptic 
"ty ;  the  instrnmenU  are  constantly  kept  in  carbolic  solution,  1  to  20,  except 

actually  in  use;  the  surgeon  and  ussistanta  are  thoroughly  prepared  by 

Sties  J  the  room  is  clean  and  free  from  septic  matter.     Proceed  aa  follows  : 
I  the  limb  thoroughly  with  aoap  and  water  from  the  foul  to  the  hip;  2» 
€  the  knee  from  three  inches  below  to  the  aame  distance  above  the  fracture ; 
,e  the  entire  limb  with  bichloride  aolution  1  to  2000;  4,  wrap  the  limb 
id  below  the  knee  with  towels  wet  with  bichloride  solution ;  ;5,  with 
en  from  a  carbolic  solution  make  a  transverse  incision  in  the  line  of 
exposing  the  fragment.H ;  6,  douche  the  wound  freiiuently  with  bichloride 
ition  I  to  40(11) ;  7,  clean  the  fractured  surfaces  of  blood-clota,  and  with  sciBsors 
ftway  all  shretis  of  membrane  which  are  liable  to  fall  between  the  bones ; 
with  bone-drill  or  a  brad-awl  make  a  hole  through  the  fragments  at  the 
lire,  obliquely,  entering  the  bime  anteriorly,  not  to  exceed  half  an  inch  from 
^margin,  if  there  is  apace,  and  emerging  near  the  ponterior  articular  surface; 
the  wire  and  twist  it  while  an  ageistant  preaaes  the  fragments  firmly 
her;  10,  cut  the  wire  ends,  leaving  three-eighths  of  an  inch  of  the  twist, 
bend  this  over  and  bury  it  tetween  the  fragments;  11,  with  carbolized  cat- 
stitch  the  deep  fibrous  structures,  with  a  continuous  suture,  firmly  together  ; 
in  each  angle  of  the  wound  a  small  drain,  or  if  the  angle  forms  a 
is  generally  the  case,  make  an  opening,  at  ita  loweM  part,  through  the 
apply  the  drains,  which  should  nearly  or  quite  meet  at  the  highest 
of  the  wound ;  Kl,  close  firmly  the  external  wound  throughout  with  pre* 
led  silk  suture;  14.  douche  the  knee  with  the  solution  and  throw  it  into  the 
liQs  to  prove  that  they  are  open;  I'*,  dust  the  wound  and  knee  liberally  with 
iof<)rm,  and  surround  the  knee  with  mussed  bichloride  gauze  several  inches 
thicknesB;  16,  over  this,  and  extending  from  the  foot  to  the  hip,  apply  a 
|d^  layer  of  prepared  sheet  cotton  well  sprinkled  with  iodoform  ;  17.  over  all 
Wy  a  plaster  bandage  three  thicknesses ;  or  first  place  the  limb  in  a  wire 
Mle«aDd  then  apply  pi aster-of- Paris  bandages;  18,  on  the  third  to  the  fitlth 
rmake  small  openings  at  the  site  of  the  drains  and  remove  theni^  injecting 
ir  tracts  with  the  bichloride  solution,  and  closing  the  opening  with  iodoform 
I  cotton] 

tocher,  recognizing  the  dangers  attending  the  use  of  bony  sutures,  substituted 
metallic  suture  which,  by  means  of  a  curved  needle,  was  passed  under  the 
^and  lower  margins  of  the  fragments  and  secured  in  front  of  the  patella  by 
rtiog  the  extremities.  It  is  difficult  to  see  how  this  method  should  materially 
iintui  the  dangers,  as  the  suture,  or  ligature  more  properly,  "  is  drawn  through 
lioint/'  (VolkmannO 

Laplace,^  of  New  Orleans,  was  led  to  perform  an  operation  very  similar  to 
Cher's,  with  good  results,  by  the  breaking  of  the  drill  with  which  he  was 
rinjr  the  bones.] 

^olkmann'  says :  **  Long  before  the  introduction  of  antisepsis  I  attempted 
ton*  of  the  fettiimis  m  fracture  of  the  patella,  and  though  the  ligature  waa  left 
place  only  a  very  short  time,  until  ihe  pi aater-of- Paris  bandage  which  was  at 
ee  applied  had  hardened,  I  twice  met  with  very  satis fact*:)r>^  success.  The 
10  oases  were  described  in  Virchow's  and  Hirsch*s  Jahresbericht^  f.  18(>8.  Bd. 
f.  5WH,  *  In  two  cases  I  drew  through  the  tendon  of  the  quadriceps  and  the 
Imentum  patellee,  while  the  integument  was  strongly  retracted^  at  first  in  an 
tsrd,  then  in  a  downward  direction,  a  simple  loop  of  thread,  and  knotted 
isftnae  over  the  patella  ;  by  this  means  the  fragments  were  brouglit  into  con* 
k  and  at  the  same  time  the  prominent  edges  were  depressed.  Then  a  very 
^tly  fitting  p las ter-of-Paris  bandage  was  applied*  and  directly  after  it  had  hard- 
R),  a  fenestra  as  large  as  a  two-cent  piece  was  cut  into  it,  corresponding  to  the 
•  where  the  ligatures  had  been  tieo,  and  the  latter  were  cut  and  withdrawn. 
^necase,  firm  osseous  union  resulted ;  in  the  other,  a  very  narrow,  fibrous, 
late  subatance  was  formed ;  in  a  third  caae,  one  of  ray  clinical  aasistanla 


»  Truns.  Louisiana  State  Med.  Society,  I88tf. 
*  Volkmaon.  Centralb.  f.  Chir.,  1880,  24. 
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applied  the  bandage  in  the  same  manner,  and  though  the  li^tare  was  remoTed 
after  remaining  in  place  hardly  a  quarter  of  an  hour,  ulceration  of  the  ardcala- 
tion  and  death  from  pyaemia  ensued.'  The  autopsy  showed  that  in  this  unfor- 
tunate case  the  ligature  had  been  introduced  too  deeply,  and  transfixed  the 
joint,  and  that  the  plaster  dressing  had  not  been  padded,  but  applied  directly  to 
the  limb  after  enveloping  the  latter  in  moist  blotting  paper.  More  recently  I 
repeated  the  above  operation  with  some  slight  variations,  and  the  result  was  all 
that  could  be  desired." 

Volkmann^  advises  opening  the  joint  for  the  purpose  of  evacuating  the  ex- 
travasated  blood ;  but  Kocher  calls  attention  to  the  fact  that  the  blood  has  been 
found  coagulated  as  early  as  the  third  da^.  and  he  thinks,  therefore,  that  the 
opening  ought  to  be  made  as  soon  as  possible.  Schede*  proposes  to  washout 
the  joint  with  carbolized  water ;  but  Kocher  says  he  has  seen  this  produce  car- 
bolic-acid poisonings 

Lastly,  it  is  proposed  to  aspirate  the  joint  for  the  purpose  of  evacuating 
the  synovial  fluids,  and  thus  relieve  the  distention  which  tends  to  separate 
the  fragments.  The  objections  to  this  procedure  are  that  it  is  not  uiutf- 
companied  with  danger ;  but  the  joint  will,  in  most  cases,  become  speedily 
refilled ;  that  usually  the  effusion  begins  to  be  absorbed  as  early  as  the 
seventh  day  and  soon  disappears  entirely,  so  that  practically  it  does  not 
seriously  interfere  with  the  process  of  union. 

In  a  case  aspirated  by  Dubrueil'  purulent  arthritis  ensued,  but  the  final  result 
is  not  given.  In  a  case  reported  by  Dr.  Robert  McDonald,^  aspiration  of  the 
knee-joint  having  been  maae  for  clironic  efiusion,  inflammation  ensued  ending 
in  death  on  the  seventh  day.  And  in  the  same  manner  Dr.  G^rge  H.  Ham- 
mond, one  of  the  house  staff  at  Bellevue  Hospital,  lost  his  life  in  1881.^ 

Cutting  the  quadriceps  demands  a  very  extensive  subcutaneous  inci- 
sion, and  I  venture  to  say  that  no  surgeon  has  divided  all  of  its  fibres,  or 
even  the  fibres  of  the  rectus,  in  his  subcutaneous  incision,  and  certainly 
not  without  carrying  his  incision  freely  into  the  upper  part  of  the  joint 
The  method  of  injecting  between  the  fragments  fresh  marrow  cells,  has 
as  yet  yielded  no  results.  Nor  do  I  think  it  is  likely  to  succeed  for 
many  reasons,  and  especially  because  the  "germs"  cannot  be  placed 
actually  between  the  fragments  without  being  in  the  cavity  of  the  joint, 
where  of  course  they  could  serve  no  purpose.  To  place  them  in  the  thin 
tegumentary  covering,  which  alone  remains,  when  the  separation  exceed^ 
half  an  inch,  would  be,  I  think,  equally  useless. 

[A.  W.  M.  Robson®  reports  a  case  treated  as  follows:  First  he  aspirated  the 
joint  and  removed  the  blood  and  serum.  Then  he  took  two  long  steel  pins,  with 
glass  heads,  such  as  ladies  use  to  fasten  on  their  bonnets.  One  of  these,  thor- 
oughly purified,  was  pushed  from  without  inward  through  the  quadriceps  tendon 
and  out  on  the  opposite  side,  immediately  above  the  upper  fragment,  the  skin 
being  first  drawn  upward.  The  other  pin,  properly  prepared,  was  passed  in  lik« 
manner  through  the  upper  end  of  the  ligamentum  patellae,  just  below  the  lower 
fragment.  Gentle  traction  on  the  pins  brought  the  fragments  into  contact.  ^ 
suture  of  aseptic  silk  was  next  passed  in  the  form  of  a  figure-of-eight  aroow 
the  pins.  The  ends  of  the  pins  were  cut  off  and  antiseptic  dressings  appl\^- 
A  straight  splint  was  applied  to  the  posterior  part  of  the  leg.     This  dresain? 

1  Volkmann,  Kocher,  loc.  cit.  ^  Schede,  Centralb.  ftir  Chir.,  1877, p.  ^^'^ 

3  Dubrueil.  Bull,  de  Soc.  Chir.,  Oct.  1872,  p.  438. 

*  ^^cI)onald,  Ainer.  Jouni.  Med.  Sci.,  April,  1873,  p.  548;  from  Irish  Med.  Gaz. 

s  Medical  Record,  June  11,  1881. 

^  Trans.  Clinical  Society  of  Loudon,  vol.  xxii. 


TBEATMKNT    OF    FBAOTUBES    OF    THE    PATELLA. 


449 


J'iOi^Ou^ti  three  weeks,  when  the  pins  were  removed  and  a  plaster-of-Paris 
*  tiriiVWbAtituted.     The  result  was  in  every  rei^pect  aatisfactory.] 

FiDally,  in  order  to  accomplish  the  best  results  with  the  least  possible 
dnger  to  life  or  lirob — that  is,  to  produce  the  shortest  ligament,  while 
'^Hl  complete  integrity  of  the  joint  is  preservetl^ — ^there  are  presented  four 
aiople  indications  of  treatment,  namely  : 

First.  Approximation  of  the  lower  fragment  to  the  upper  by  straight- 
eaing— extending — the  leg  upon  the  thigh. 

Second.  Securing  immobiiit\'  of  the  knee-joint  by  a  splint. 

Third.   Relaxation  of  the  quadriceps  muscle.     Ihis  indication  is  ac- 

cumplished  in  u  small  degree  by  flexing  the  thigh  upon  the  body ;  but 

tli«  eifwct  of  this  posture  is  not  so  great  as  some  writers  have  supposed. 

[The  c|uadriceps  has  but  one  origin  from  the  pelvic  hones,  and  conse* 

lOMtly  flexion  of  the  thigh  does  not  very  greatly  relax  its  muscular 

Yet  that  it  possesses  some  value  in  this  direction  ia  easily  demon- 

by  experiment.     The  quadriceps  is  chiefly  relaxed  by  extending 

tie  leg  upon  the  thigh ;  that  is,  by  placing  the  limb  in  a  straight  position 

mod  maintaining  it  in  this  position. 

The  fourth  indication  is  to  approximate  the  fragments  by  direct  pres- 
?;  80  fer  as  this  can  be  done,  without  inflicting  serious  injury  upon 
Btegument,  or  other  structures.  Without  this  pressure  the  relaxation 
muscle  will  not  bring  the  fragments  into  actual  juxtaposition,  or 
i  make  them  approximate  this  condition.  In  order  to  make  direct 
yuewure*  surgeons  have  devised  a  great  variety  of  methods ;  most  of 
rtich  are  liable  to  the  serious  objection  that  they  press  too  tightly  upon 
lit?  entire  circumference  of  the  limb  to  render  them  perfectly  safe  under 
11  circumstances ;  and  especially  when  the  opposing  forces,  which  are 
aded  to  approximate  the  fragments,  are  applied  with  the  view  of 
tig  absolute  coaptation j  as  many  of  the  inventors  declare  to  be  their 
fttemion. 

danger  existe  from  i\m  source,  the  following  ea^^e  will  illustrate:    *'A 

iresaer,  tet.  40,  received  a  siaTple  traoa verse  fracture  of  the  patella.     The 

itoedicail  officer  apnlied  firat  a  banda^e^  for  the  purpose  of  drawing  together  the 

fl9§iDent£.  and  atterward  a  starched  baudage,  extending  from  tlje  toe«  to  the 

V^^  |*art  of  the  thigh.     The  limb  was  placed  upon  an  in  dined  plane.     The 

ftUent  was  visited  a  few  tiaiea*  but,  as*  he  scarcely  auff'ered.  the  apparatus  was 

la  BO  way  dtaturbed.     On  the  aixteeath  day  the  attendant  returned  to  remove 

tblbttodiige*  when  the  odor  arising  frotn  the  limb  led  him  to  believe  that  ^aa- 

hftd  taken  place."'     The  bandage  being  removed,  the  gangrene  was  found 

^nd  to  within  seven  inches  of  the  knee.     The  ankle-jomt  was  opened  and 

enU  deatroyed.     The  hones  of  the  leg  were  also  exposed  in  their  lower 

1  the  tendons  were  in  a  sloughy  **tate.     Amputation  was  performed, 

patient  recovered.^     In  one  of  my  published  cases,  p  1  list er-of- Paris  had 

\  the  limb  one  week  when  gangrene  was  threatened,  and  the  plaster 

removed*     Two  other  caa&*  i  Must  rate  the  danger  also  of  tight  ban<lages 

g:angrene  after  a  fracture  of  the  patella, 

ley.  of  Philadelphia,  employed  an  apparatus  which  will  serve  to  illus- 

kiU  mortt  simple  form  the  principle  of  approximating  the  fragments  by 

o»<*of  a  splint  and  bandage.     His  apparatus  consisted  of  a  piece  of  wood 

*  in  Inch  thick  and  two  or  three  inches  wide,  and  long  enough  to  extend 


*  Amer*  Joura.  M<sd.  ScL,  vol.  xxiv,  p.  462,  from  Gns.  M<5d*,  No.  2tt. 
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from  the  buttock  to  the  heel ;  near  the  middle  of  this  splint,  and  six  inches 
apart,  two  bands  of  strong  doubled  muslin,  a  yard  long,  are  nailed.    The  splint 

Fio.  282. 


John  Syng  Dorsey's  patella  splint. 

is  then  cushioned,  and  the  limb  laid  upon  it,  a  roller  being  first  applied  r: 
the  ankle  to  the  groin,  encompassing  the  knee  in  the  form  of  the  figure  <s 
after  which  the  two  muslin  bands  are  secured  across  the  knee  in  such  a  mar 
as  that  the  lower  one  shall  draw  down  the  upper  fragment,  and  the  upper 
elevate  the  lower  fragment. 
Mr.  Lonsdale  devised  a  very  complicated  apparatus. 

Fio.  283. 


Lou8<lale's  apparatus  for  fractured  patella. — A  B.    Two  vertical  iron  bars,  each  supp>r- 
a  horizontal  one;  these  horizontal  arms  slide  upon  the  vertical  bars,  but  can  be  secun 
any  point  by  the  screws  C  D.     To  the  horizontal  beams  are  attached  other  vertical  r 
which  are  movable,  and  yet  fixable  by  screws,  as  at  E.    Finally,  to  each  of  these  last  upr  «q 
pieces  is  fixed  an  iron  plate,  F  F,  by  means  of  a  hinge-joint,  which  keeps  the  patella  in  po^ 
The  foot-piece  is  movable  up  and  down  upon  the  main  body  of  the  apparatus,  and  c«c-— 
made  fast  at  any  point,  so  as  to  adapt  the  splint  to  limbs  of  different  lengths. 

Sir  Astley  Cooper  employed  two  methods  of  approximating  the  firagm  -^=: 
which  will  be  sufficiently  illustrated  by  the  following  woodcuts: 


Fig.  284. 


Sir  Astley  Cooper's  method  by  circular  tapes. 
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Sir  Astley  Cooper*B  Tnethoif  by  a  leather  counter- strap. 

The  apparatus  devised  by  Lansdnle,  U.  ^-.  N.,  U  more  simple  tlian  Lnnadale's, 
but  both  of  tliem  can  only  approximate  the  fragments  waen  they  press  very 


LflLUsdtilti'fl  ap{mratya. 

^ly,  and  then  they  will  necessarily  tilt  the  fragment.^  and  expose  the  patient 
to  the  risk  of  ulceration  at  the  poinU  of  pres-^iire.  This  htppened  in  the  unly 
(ve  which  I  have  seen  which  had  been  treated  by  Lauadale's  appiiratua  on  the 
fifth  day  after  it  wan  unplitKl.  This  is  llie  ease  of  Anj^ist.  8nrg-  Meyers,  reported 
WM  the  close  of  this  chapter.  In  neither  of  these  forms  of  apparatus  c^in  band- 
ifwbe  properly  applied  to  rosindii  the  tilting  of  the  fragments,  and  to  give  the 
Qf^joi^t  a  smooth  and  erjtial  pre^tsure  when  it  is  swollen,  an  it  usually  is. 

The  apparatus  of  Beach,  nf  Illinois,  is  liable  to  the  same  objection.^     The  de- 
tiaof  Burge,  of  Brooklyn,  in  which  the  fragments  are  approximated  by  care- 

Fio.  287* 


Wires  in  aotnicirrular  form  {A),  the  (losterior  ptirt 
of  «sch  ee^ment  {B}  being  curved  upward  and  the 
itdci  *  little  depressed.  A  shoulder  ia  fctrmed  f '/j  on 
mch  flide  of  the  segments  for  the  reeeptioii  of  Urn 
tvrofUmps  (D).  which  (."xnuoQct  them,  and  projects  fur 
tnnugh  on  each  eide  to  permit  the  wire*  to  he  Ijent 
{trnvnward  at  right  angles  with  th«t  shoulder,  and 
descend  f>erf»eiidicularly  to  the  slot  or  mortise  (E) 
•hkch  it  pUic'ed  near  each  end  of  the  bJoek  (F). 


r\ 


Beach 'm  uppirutuefi* 

foUy^jugted  leather  pads^  operated  upon  by  w*eights,  cords,  and  pulleys,  is  too 
c<»»(>licated.  and  poeaesaes  no  marked  advantages  over  the  simple  roller  employed 
">  my  own  dresBing.* 

*  B«ieh,  St.  Louis  Med.  and  Burg»  Jouru»,  Jan.  1876, 

'  BuTgfi.  Med.  Record,  April  15,  18(18.     For  illustrations  see  5th  ed.,  p,  471. 
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Beach'd  appamtuB  upplied* 

Tbe'^apparatus  of  Dr.  Turner/  of  Brooklyn,  atid  of  Dr.  John  A.  Wyelb, 
thU  city,  involve  the  same  principleji,  and  are  etjually  liable  to  objection*, 
itccount  of  the  limitefJ  surface  against  which  the  pressure  is  made. 

Fio.  28«, 


Turner's  opparatus. 

[Parker,"  of  Ithaca,  N.  Y,,  had  gold  screws  made  with  which  he  fastened  l^ 
fnigments  together,  the  screw  pansing  from  below  upward  through  the  lo***^ 
fragment  into  the  upper.     The  result  was  very  firm  union. 

Beach  and  Newel!   (of  the  Mass.  Gen,  Hogp.)  have  recently  j1 
dressing  preferred  by  them.     The  essential  features  are  a  long  ba 
coaptation  gplintH  i*ver  the  t|nadriceps  firmly  bound  on  the  thigh.     T!u 
state  that  thii*  method  ia  distinguished  from  othern  by  its  simplicity 
more  direct  application  of  control  to  the  action  of  the  great  patellar  mu«    ^ 
contraction  ot  which  determines,  provided  the  leg  be  kept  straight,  tht-  ^  ■  ' 
of  separalinn  of  the  fragmentn/'] 

Gibson,  of  St.  Louis,  has  revived,  in  a  modified   form,  the  circular  riol** 
Albucasis.*    Dre.  Eve,  of  Na'^hville.  and  Blackman,  of  Cincinnati,  have  »po*^? 
favorably  of  this  method.^     lt«  fipplieation  must,  however,  be  limited  to  i^*^ 

»  Turner.  Medioal  ICt'cord^.Toly,  I8«T-  *  The  Polyclinic,  Feb.  U»  16H&. 

»  Medical  R©conl,  Mjir,  i:>.  iHm. 

*  Gibson,  A mer.  Jour  11.  Mf>d,  8ci..  Jan.  IftflT,  p.  2HI,  ^ 

*  Eve,   Blackmnfi,   Nwshvilk',  Journ.  Med.,  Fobruiirv,   l84Jt;   Weitem   JoufH^  1^^^ 
M«iy.l8r,8. 
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\  »re  UDattended  by  inflammation,  and  can  tcOenito  the  pressvure  applied 
ilj  to  t  small  poiot  oT  the  Mtrface.  It  is  eHsentially  the  Aume  as  Beach's  appa- 
imCui,  but  has  the  advaotage  of  being:  more  simple.  Ila  efficiency  depeiitk  upon 
Its  holding  firmly  upon  the  fragments,  and  nnt  permitting  them  to  nhde  from  its 
in'KBp.  All  the  tendinous  inKertions  into  the  patella  are  cuntiTiuou.!j  with  the 
anterior  miir^nB  and  surface  of  the  bone;  ao  that  there  is  no  natural  sulcus  to 
r©e«ive  the  nng,  or  uplift  agaiii»t  which  the  ring  or  any  similar  form  of  dre.8sioK 
f^Q  obtain  a  bearing,  unle^n  it  is  very  firmly  preyed  into  the  ti^Huen  above  and 
below,  ii«  I  have  before  explained.  Such  pre^**ure  as  m  required  in  the  case  of 
A  riflf,  or  any  similar  hHrd  and  unyielding  mode  of  presaure,  will  not  often  be 
borne  by  &d  Inflamed  and  swollen  structure. 

TlMter-of-Paris  tmd  n\]  other  forras  of  immovable  dressings  do  not 
pogpflOB  one  single  point  of  excellence  or  udvtintage.  When  first  a]>plied 
tliOT  axe  liable  to  constrict  the  limb  dangerously  ;  and  liow  insidiously  a 

»&tal  gangrene  may  progress,  giving  no  sign  either  by  pain  or  general 
disturbance  until  the  destruction  is  nearly  complete,  the  case  seen  by 
Defer,  and  referred  to  in  the  preceding  pages,  will  show.  The  cases 
wlich  I  have  reported  also  in  the  preceding  pages  demonstrate  Low  in- 
efficient  these  dressings  are  as  a  means  of  approximating  the  fragments ; 
tie  examples  of  the  widest  Reparation  being  drawn  almost  exclusively 
ftwn  cases  treated  by  the  plaster-of-Paris  or  the  silicates.  The  dress- 
iiyp,  which  within  a  few  days  or  hours  are  apt  to  become  very  tight  in 
ctroscquence  of  the  increased  swelling,  soon  begin  to  loosen,  from  the 
^likidence  of  the  swelling  at  first,  and  finally  from  atrophy  of  the 
^lausclcs  and  other  soft  tissues,  and  the  limb  lies  loose  in  its  case,  which 
««iiv  not  even  touch  the  pate! hi,  much  less  make  any  effective  pressure 
Upon  it.  Whatever  the  result  may  be  under  such  circumstances,  so  far 
•«the  separation  of  the  fragments  is  concerned,  tlie  dressing  has  nothing 
^  Jo  with  it.  It  may  be  that  the  final  sepamtion  will  be  found  to  be 
^ff?  little*  but,  if  it  is,  it  would  have  been  the  same  if  the  limb  had  been 
I^dhorixon tally  in  bed  without  dressings  or  apparatus  of  any  kind. 

Som©  have  attempted  to  remetly  this  serious  objection  to  these  dressings  by 

t applying  adhei*ive  piaster  in  the  form  of  a  lock  stra[>,  and  in  various  other 

enjoas  ways,  above  and  below  the  fragments.     I  have  seen  this  done  repeat- 

11  f  It  Bellevue,  and  my  reported  eases  lurixii^h  quite  a  number  of  exaaiples  ; 

*>i!t,  in  almost  every  case,  the  strapi?  soon  became  paijiful  and  had  to  be  removed, 

*iuJ  thb  required  the  opening  of  the  jdaster  splint  or  itis  entire  removal.     In  one 

of  the  ca£^  (33)  reported  by  aie,  the  adhesive  strips  held  in  place  by  elastic 

l^fids  caused  such  excessive  pain  im  demantied  the  u?^e  of  hypodermic  injectioat* 

of  morphine  repeatedly,  ano  it  re.^ulted  in  almost  complete  paralysis  of  the 

•itdiiof  muscles  of  the  foot,  which  continued  many  inontha  after  the  treatment 

*li mapended ;  yet  from  all  this  there  was  no  appreciable  gain,  inasmuch  as 

tke  frftgmeDta  united  by  ligament  with  the  uaiial  amount  of  separation.     Indeed, 

•  Ikr  •»  the  position  of  the  fragments  is  concernecb  the  dressiagn  had  only 

|ifOTi?4  mischievous  by  thrusting  one  of  the  fragaieute  laterally.     Plasler-of- 

rwi«  i<!  itf  all  the  forms  of  immovable  dressings  the  worst,  because  it  is  the 

but  of  them  all  it  must  be  said  that  they  are  unnecessarily  cumbrous 

1  of  portative  apparatus;  they  are  to  some  extent  dangerous,  especially 

lids  of  inexperienced  surgeons  ;  they  are  inefficient  as  means  of  approxi- 

be  fragment*;  they  actually  werve  but  one  sia^le  purpose,  namely,  to 

-  ^>  straight,  and  this  they  do  too  effectually  m  many  cases,  causing 

>  degree  of  nassive  ankylosis.     The  limb  can  be  maintained  in  a 

«n  by  a  mucn  simpler  and  lighter  dressing  than  a  pi aster-of- Paris 

means  which  permit  it  to  be  daily  examined  and  the  condition  of 

-  -_L^  noted  and  corrected. 
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My  own  metliotl  is  iis  folloAvs:  The  limb  bemg  placefl  extended^  witH 
the  foot  elevated  ubout  six  or  eight  iiiche.s,  a  long  splint  is  applied  to  tho 
buck  of  the  thigh  and  leg.  This  spHrit  may  be  made  of  leather,  of  gum - 
shellac  cloth  (not  felt),  or  of  any  other  miiterial  having  the  necesssary 
qualities  of  tirmness,  lightness,  und  phisticity,  so  that  it  can  be  properly 
moulded  to  the  limb.  Of  kte  I  b?ive  preferred  the  gum-shellac  cloth,  asi 
possessing  in  a  greater  degree  the  rit^eessary  qualities  than  either  of  th^ 
others.  The  splint  should  be  long  enough  to  extend  from  above  the 
middle  of  the  thigh  to  two  or  three  inches  above  the  heel.  Itn  width 
should  be  sufheient  to  inclose  tlie  posterior  semi -diameter  of  the  leg  and 
thigh.  It  should  be  placed  in  hot  water,  and  then  moulded  to  the  bark 
of  the  limb :  only  that  it  is  rather  better  not  to  fit  it  accurately  to  the 
pijpliteal  space,  in  order  that  a  small  amount  of  cotton-batting  laay  \*e 
placed  between  the  splint  and  the  skin.  The  splint  should  then  be  re- 
moved ;  and,  if  made  of  shellac-cloth,  in  a  few  minutes  it  will  be  saffi  — 
ciently  hard  to  retain  its  form.  It  is  now  covered  completely  with  a  finim 
cotton  or  woollen  sack,  and  the  sack  stitclied  along  the  back  of  tlie  sp)lint. 
The  splint  having  been  curved  to  fit  the  circumference  of  the  limb,  t]i€^ 
sack  must  hang  loose  across  the  concave  surface  of  the  splint,  so  tlmt  tU© 
limb  may  be  allowed  to  fall  back  to  the  splint^  but  the  ends  of  the  «clc 
may  be  dmwn  and  stitched  tightly. 

One  object  r>f  the  covering  is  to  furnish  a  protection  to  the  skin  against  tbe 
splint;  hut  the  chief  object  is  to  supply  a  basis  to  wMch  the  bandage,  whieh  !« 
to  io close  the  lirab  and  splint,  may  oe  stitched. 

The  splint  must  be  applied  while  the  limb  is  in  the  position  already 
described,  a  small  wad  of  cotton-batting  having  been  placed  in  the  1jiii»' 
A  roller,  made  of  nnglazed  cotton-clorh^  is  then  turned  around  tbt'  leg 
and  splint  to  within  about  three  inches  of  the  knee,  and  another  fniw 
the  upper  end  of  tLje  splint  over  the  splint  and  thigh  to  within  thn^ 
inches  of  the  knee.     While  an  assistant  ajjproximates  the  fragments  witli 

Fig.  29fl, 


anMiiniMnESi 

The  Authnr*a  nifxle  of  dreiBiDg. 
(The  final  tumaof  the  roller,  in  the  frunt  of  the  kii©«,iire  notihown  la  tli«  woodfitt*") 

his  fingers,  the  surgeon  makes  two  or  three  turns  with  a  thinl  rf>l'^'' 
around  the  limb  and  splint^  close  above  the  knee;  after  which  the  m^^ 
ileseends  below  the  knee,  and  an  equal  number  of  circular  turw^  »'''' 
made  close  below  the  lower  fragment  of  the  patelhi  ;  and  finally,  a^"**" 
cession  of  oblique  and  circular  turns  are  made  above  and  below  the  f^' 
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ntSt  Mfhtch  turns  are  to  approach  each  other  in  front  until  the  whole  of 
lepatetlA  is  covered — the  last  turns  being  again  circular.  The  dressing 
ticjw  betn^  completed,  the  rollers  are  carefully  Rtitchetl  to  the  cover  of 
tf  r  through  its  whole  length,  on  hoth  sides;  and  the  limh  is  left 

si^  _  i  in  the  elevated  position  by  a  suspending  apparatus,  or  hy  some 

otber  mode  which  will  insure  its  maintenance  in  this  position. 

The  cotton*cloth  roller  is  preferred,  ej^ipecially  for  the  purpose  of  approxi- 

B&mlioc  tbe  fragments^  beciiUi^et  if  tinghi^ed,  it  yields  a  little^  and  adapts  it^lf 

AHDOOChly  to  the  »kio,  even  Hinking  down  a  little  juat  above  and  below  ihe 

p»cella,  thuii  rendering  it  lem  liable  tu  slide  over,     ReverBed  turns  are  omitted 

AltMetber,  because  they  cause  sharp  cords  where  they  are  folded,  and  souietlines 

prooQce  painful  constrictions  and  excoriations.     Adhesive  strips,  recommended 

by  me  in  tbe  first  edition  of  thia  work,  I  have  long  since  laid  itside.     They  are 

iojitas  liable  to  slide,  they  are  apt  to  cut  at  their  free  mar|j;inaj  aiul  they  have  to 

\m  rtia^d  up  from  time  to  time  to  be  tightened,  and  they  cannot  be  stit-ched  and 

tJiiif^  permanently  tsecured  to  the  cover  of  the  splint.     No  pads  above  and  below 

tl^  kfiee  are  recommended,  because  they  are  ai>t  to  become  displilced,  and  if 

tlhCf  remain  in  place  they  no  more  eflTectually  pre.ss  the  fragments  together  than 

^oei  the  cotton  roller.     No  pad  is  placed  in  front  of  the  patelL'i,  because  the  last 

tam  of  the  roller  press  back  the  fragineats  as  effectually  as  a  pad.     Care  must 

Ka  when  the  roller  is  applied  and  the  fragments  are  approximated,  that 
nsktn  in  front  of  the  t>atella  is  not  pressed  between  the  fragmenU.     No 
mast  be  applied,  to  saturate  the  dressings.     They  render  the  skin  more 
•  itpie  10  excoriations*  and  they  are  in  no  way  useful. 

On  the  second  or  third  day  the  swelling  of  the  knee  will  be  found, 
probihlj,  to  have  subsided  somewhat,  and  the  oblique  turns  of  the  ban- 
*iage  from  above  and  below  the  patella  will  need  to  be  tightened.     This 
1^ ill  be  done  by  over-stitch ing»  with  strong  thread,  the  oblique  turns; 
Img  care  to  do  this  on  both  sides  and  so  tar  buck  that  the  doubling  of 
Hhcetotb  will  not  be  over  the  sides  of  the  exposed  portions  of  the  limb. 
flame  thing  may  be  required  to  be  done  every  day,  or  every  second 
r  third  day,  for  two  or  four  weeks. 

Meinwhile  it  will  g;enerally  be  found — for  the  posUiou  of  the  fraj^mejil^  can 
_*iwir»  bt»  felt — that  the  apace  between  them  haa  not  been  increased,  and  in  most 
tibat  it  has  sensibly  diminished  from  the  day  of  their  first  adjustment. 

At  the  end  of  about  four  weeks  the  apparatus  should  be  removed  care- 

.  "<lk     It  is  now  observed,  generally,  that  the  knee  is  pretty  stiif*,  and 

^U  the  upper  fragment  cannot  without  considerable  force  be  displaced 

any  direction.     It  is  ankylosed,  and  there  is  very  little  danger  that 

»ill  thereafter  draw^  up  further,  and  it  is  not  probable  that  any  appa- 

swill  make  it  descend.     But  as  a  matter  of  safety,  an  assistant  should 

^*<w  press  the  upper  fragment  gently  downward  wliiie  the  surgeon  flexes 

^«  knee  very  slightly,  so  as  to  diminish  its  stiffness.     lie  ought,  in 

J  *>ing  this,  never  to  cause  pain,  or  to  nse  any  degree  of  force.    The  splint 

*  Acq  to  be  reapplied  in  tlie  same  manner  as  before.     Daily,  thereafter, 

^  splint  should  be   removed  with  the  same  care,  and  the  limb  gently 

*'<^,    In  the  meanwhile  the  patient  may  go  about  upon  crutches  if  he 

^™wiw.    In  six  or  eight  weeks  the  bond  of  union  may  he  considered 

^*»pJeted^  and  the  patient  may  be  dismissed  from  the  immediate  care  of 

'^•WTgwm,  but  not  until  he  has  been  fully  informed  of  the  danger  of  a 

^pt'treof  the  new  ligament,  and  has  been  providetl  with  the  means  of 
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protection  as  far  as  possible.  He  must  be  taught  that  for  the 
or  four  months  this  danger  is  great ;  and  that  any  sudden  flexion  of ' 
limb  may  cause  it;  and,  indeed,  that  it  may  be  caused  by  simple  m 
cular  action,  when  the  limb  i>^  not  flexed.  Daring  this  period  he  sho 
walk  only  upon  crutches,  and  the  knee-joint  should  be  constantly  si 
ported,  unless  be  is  completely  at  rest* 


>le,l 


The  knee-caps  usually  furBi^hed  for  this  purpose  are  wholly  unreliable.] 
allow  the  knee  to  bend  too  freely.     Indeed,  nothing  but  an  inflexible  sp" 
insure  safely  ;  and  the  aaaie  splint  employed  in  the  treataient,  reduced  < 
in  length  and  secured  by  straps  and  buckler,  is  the  best  I  have  yet  employed 

Under  no  circumstances,  in  my  opinion,  is  the  surgeon  justi^^ 
attempting  to  overcome  the  ankylosis  by  force,  either  with  or  without 
ana?.sthetic.  The  chances  are  more  than  equal  that  he  would  substit 
a  ruptured  ligament  and  an  ununited  patella  for  an  ankylosed  kn 
I  have  bee^i  informed  that  this  accident  actually  occurred  at  one  ^  ^ 
city  hospitals  a  few  years  ago,  in  the  presence  of  a  class  of  studeni 
time,  and  generally  within  a  year  or  two,  the  ankylosis  will  diflip 
wholly  under  careful  and  moderate  use  of  the  limb, 

I  no  longer  recommend  the  wooden  incrmed  plane  (Fig.  291)  in  all  cm 
The  principle  of  its  construction  is  correct,  and  the  results  have  been  flatiafacto 
but  it  is  unnecessarily  cumbrous  for  a  majority  of  recent  and  primary  aocidec 
and  I  reserve  it  now' only  for  exceptional  caaea,  such,  for  example,  aa  tiwwe 
which  the  sejtaration  is  very  great,  or  the  iaflammation  and  swelling  are  nnvaa 


1^ 


Miyi]iiiSiiPiiP«WMW!i^ 


The  author's  woodeu  incliDed  piano.    To  be  uaed  in  only  esoaptional  caatt. 

Mr.  Hutchinson,  of  London^  has  of  late  omitted  tt>  elevate  the  foot^H 
treatuient  of  this  fVacture,  and  he  thinks  that  the  fragments  are  maintalH 
appo4»ition  with  quite  m  much  ea^se.^  I  uautiot  agree  with  htm  that  nothiiii 
ever  gained  by  the  elevation  of  the  foot.  On  the  contrary,  in  tb^  trf*fttmr»a 
a  certain  proportion  of  causes  this  position  will  he  found  essential 
cesB,  whih'  in  ot!iera  it  may  be  of  little  oonaequence  whether  the 
or  not.  The  dressing  and  apparatus  employed  by  Wood,  of  King  *  uo 
pital,  are  very  similar  to  my  own  wooden  inclined  plane,  but  the  «p" 
five  or  six  inches  wide*     'Wood  has  substituted  hooka  for  the  notcheo? 

1  Hntchinson,  London  Hospital  Report«,  voK  xL  *  Fergusaon'f  fturgery,  j 


Treatment  of  a  Ruptiire  of  the  Hew  Li^ameEt. — In  a!!  cases  the 
p^lieiii  should,  m  sooo  jls  poasibk,  be  subjected  to  the  same  plan  as  for 
original  fractures,  but  with  smaller  hope  of  a  reuuion.  The  time  always 
«rlvc«,  according  to  my  experience,  both  in  primary  fractures  and  sec- 
oudirr  etccidents  or  ruptures  of  the  new  ligament,  when  support irig  and 
retentive  apparatus  is  ivome  than  useless.  The  period  is  within  five 
awjnth«i  after  the  original  accident,  and  within  about  the  same  period  after 
ike  eecoudarv  ace  i  d  en  t . 

Under  proper  and  free  use  of  the  lioib,  aided  by  friction,  electricity, 
etc*, the  muscles  will  become  developed  in  size  and  strength,  and  tb rough 
tkiir  remaining  attachments  to  the  sides  and  front  of  the  leg,  below  the 
kaee^irill  give  to  the  patient  often  a  very  useful  limb, 

[Compoimd  and  otherwise  Complicated  Fractures. — In  these  forms 
<>ffnictures  antiseptic  wiring  of  the  fragments  with  thorough  antisepsis 
rf  the  wound  is  the  proper  treatment,] 


CHAPTER    XXXI. 

FRACTURES  OF  THE  TIBIA, 

Btrelopment  of  the  Tibia.— The  tibia  is  formed,  usually,  from  three 
■^nires  <jf  ossification— one  for  the  shaft,  and  one  for  either  extremity. 
'Wfication  commences  in  the  shaft  at  or  about  the  fifth  week  of  fiftal 
'ift»  In  the  upper  epiphysis  it  appears  at  birth,  and  unites  with  the 
^Wl&tabuut  the  twenty-fifth  year,  rrenerally  it  forms  tbe  tubercle, 
m  occasionally  the  tubercle  has  a  distinct  point  of  ossification.  The 
Wer  epiphysis  commences  to  ossify  during  the  second  year,  and  unites 
^ith  the  »haft  at  about  the  twentieth  year.  The  malleolus  internus  is 
L   'wcanionally  formed  from  an  independent  centre, 

■  Pfttholo^y,  Division,  etc. — In  an  analysis  of  twenty-seven  fractures  of 
^LAl tibia,  not  including  fractures  of  the  malleoli,  six  were  found  to  have 
^BfcrrL*(i  in  the  upper  third,  eleven  in  the  middle  tbinl,  and  eight  in  the 
■^WleT  third.  Six  of  the  twenty-seven  are  known  to  have  been  transverse, 
^only  slightly  oblique.    It  is  probable,  also,  that  several  of  the  remainder 
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were  transverse.  In  tliis  respect,  therefore,  fractures  of  the  tibia  alone  m\\ 
be  found  to  differ  injUerially  from  fractures  of  the  tibia  and  fibula  ;  but  it  ^ 
only  in  accordance  with  tlie  general  observation  that  indirect  blows  pro- 
duce almost  constantly  oblique  fractures^  and  direct  blows  aomewliat  moiY 
frequently  transverse.  According  to  Heydenreich,'  fractures  of  the  upper 
tliird  of  the  tibia  c^ccur  most  often  between  the  SOth  nnd  50th  yonn  of 
life,  and  he  has  not  found  a  case  recorded  in  a  person  under  22  years  of 
age.  Fractures  of  the  tibia  extending  into  the  knee-joint  are  in  mo^r 
cases  compound,  or  otherwise  so  seriously  complicated  as  to  render  ampu- 
tation sometimes  necessary. 


Fio.  2fl4. 


FtG.  29h, 


Development  of  the  tibia. 
(From  GmyO 


PenetmOiig  fracture  in  which 
the  shaCl  lioa  produ(x>d  cgmmi- 
ntititm  <:tr  Ihe  heaii. 


V-ahAp«d  fnuiiif«* 


Etiologry  of  Fractures  of  the  Tibia, — ^Fractures  of  the  tibia  alone  src. 
in  a  large  majority  of  cases,  produced  by  direct  blows,  such  as  the  kJ^^ 
of  a  horse,  or  a  blow  from  a  stick  of  wood.  It  is  occasionally  l»rokett  by 
a  fall  upon  tlie  foot,  the  force  of  the  impulse  being  expended  before  ^^ 
fibula  gives  awjiy^  l>ut  usually  the  fibula  breaks  at  the  same  moment, <»r 
immediately  after  the  fracture  has  taken  place  in  the  tibia. 

Heydeureich  relatca  the  case  of  a  man  whose  tibia  was  brok*^n  ulmve  th^f 
tubercle  in  au  attempt  to  straighten  an  ankylosed  knee.    The  pui  ^'^ 

the  eighth  day.  from  a  hemorrhage  caused  by  the  preaaure  of  the  di-,  '^' 

ment  upon  the  jKipl ileal  artery.  Dr.  Proud footp  of  New  York,  has  rcportti^i  ^^ 
example  of  fracture  of  the  tibia  in  ufero,  produced  in  the  sixth  month  of  pr^^* 
nancy,  by  violent  pressure  upon  the  abdomen.' 

>  Heydeureich^  Frju?.  Ext.  Sup.  da  Tibia,  th.  do  Paris.  1877,  Xo.  43. 

*  Proiiclff»ot,  Boaioti   Me<i.  atid  Surg.  Juum.,  vol.  xxxv.  p*  2Adfld46;  from  K©w  Y^^ 
„Joiim,  Med, 
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rftacUiwai  of  the  head  rjf  the  bone  may  be  cniiipli<^iited  by  injuries  of  the 
iuai  Thi*  may  occur  by  a  vertical  line  of  fracUire  through  the  head  into  the 
^Dt,  or  the  lower  fragment  may  be  driven  into  the  upper  and  produce  a  aepara- 
tionlmd  comminution  of  the  head,     (Fig.  294.) 

Other  varieties  of  fractures  have  been  Jiotieed*  A  person  was  thrown  violently 
^  the  ground,  while  wrestling;  he  died  of  pleur<v|iiieumonia  on  the  twenty- 
shirti  dxy,  when  it  was  found  that  the  spine  and  central  portion  of  the  head  of 
<iiclKirtf  and  a  part  of  the  left  articular  Hurfaee  had  been  torn  from  the  re.st  of 
CJbet>t>ue.'  Prof.  Dittel,  of  Vienna,  nientioos  the  case  of  a  man  who  was  kicked 
IwiDOtbcr  in  the  calf;  blood  was  eflhsed  into  the  knee-joint;  it  wa«  punctured. 
WUrffhich  amputation  was  performed  ;  on  examination  of  the  limb  it  Wiis  l^ound 
tJutlht?  anterior  crucialligament  had  become  detached  from  iti*  lower  origin, 
ddiciiing  an  oval  piece  of  the  upper  surlaee  of  the  tibia.  These  fractures  have 
^MD  deter i bed  a-n  * '  f^pm in  fa i  f  n r€» ' '  by  M  r .  Ca i  1  en d c r . ' 

Aferm  of  fracture  of  the  rthafl  known  as  \-8haped  (Gosselin)  tnay  give  rise 
^ttpcit  difficulties  io  treatment.  (Fig.  295.)  The  upper  fragment  is  somewhat 
^^omted  and  presents  on  the  inner  and  subcutaneous  aspect,  and  the  lower  frag> 
Kent  lia*  a  triangular  depression  with  a  prominent  point  posteriorly.  A  line  of 
&icture  usually  extends  from  the  lower  point  of  the  V  around  the  bone,  inward, 
t>«ckinrd,  and  outward,  across  ita  posterior  surface  toward  the  lower  articular 
^mt^,  where  the  tibia  and  fibula  articulate;  the  fissure  then  passes  horizontally 
4  niraH  Hi'n>^?  the  lower  articular  facet  of  the  tibia  ti>  the  posterior  border  of  the 
i  f  r:e:  liKiHetptus  to  join  the  one  on  the  posterior  aspect  of  the  bone,  thereby  cut- 
ting otf  a  triangular  fragment  of  the  tibia  at  its  lower  extremity.  This  fracture 
W  bellieved  to  be  produced  by  a  twist  of  the  body  when  the  foot  is  fixed.  It  may 
^^ dilfDoeed  when  the  joint  is  ftnind  U»  be  involved  in  the  fracture.  If  it  is 
Gonpotind  the  bones  should  be  aseptically  wired.] 

i^eDaration  of  the  upper  epiphysis  of  the  tibia,  and  of  the  lower  epiphvftis  of 

ttif  nNhQr.  has  been  occasioned   by  pulHng  at  the  foot  during  confinement.' 

Btltiiag*  relates  the  cuse  of  a  boy,  \f>  years  of  age,  in  whom  the  upper  epiphysis 

^v^teparat^  completely  from  the  shaft  by  having  his  foot  caught  in  machinery. 

^^.P^aIeT6*  haa  in  hia  possession  a  similar  specimen  obtained  from  a  lad  6  years 

^^9^    The  accident  had  been  caused  by  the  leg  being  caught  in  the  revolving 

^bew  of  a  carriage,  and  the  severity  of  the  iujury  svas  such  that  it  liecame  neces- 

^^rr  to  amputate,     Fischer  and  Hirschfeld**  have  observed  the  same  lesion  in  a 

^n  17  years  old.     Voss  hai*  seen  a  sej^aration  of  the  lower  epiphysis  in  a  bov 

^  ^ywirs  old,  who  in  falling  had  caught  his  foot  between  two  blocks  of  wood. 

"^iie  upper  fragment  protruded  through  the  dkin.     Reduction  was  efiected,  but 

^<abi«*:juently  a  portion  of  the  epiphysis  became  necrosed  and  was  removed.    He 

^•illy  recovered  with  a  useful  jotnt,^ 

Dr.  R.  W.  Smith  has  reported  a  similar  case  in  a  boy  16  years  of  age,  and 
^'Itich,  having  occurred  six  months  before,  remained  unreduced.  The  lower 
^■id  of  ihe  abaft  was  displaced  forward.  Richard  (Juain  records  one  other 
^s»iinple.  in  a  lad  17  years  old,  which  was  easily  reduced  and  maintained  in 
l*«»tion.*  Fowelb*  of  Canada,  reported  an  example  of  congenital  displacement 
^>^tlie  upper  epiphysis  of  both  tibia?  in  an  otherwise  healthy  girl.  Reduction 
'^m  (ttgUy  effected,  but  was  with  difficulty  maintained.  When  about  14  montht 
'  bofrerer,  the  eniphysea  were  kept  in  nlace  by  means  of  plaater-of-Paria 
(Its  with  which  sne  was  permitted  to  walk  about,  and  a  perfect  union  wa-* 
tixiAily  obuined. 

laaiimiich  aa  the  tuberde  has  Bometiroes  a  separate  point  of  ossification  it  may 
«^ecttionally  be  detached,  and  the  accident  will  then  be  distinguished  from  a 
trmcturt?  of  the  ligamenium  patellte,  by  the  presence  of  a  hard  and  movable  body 
•Jid  by  cTfpitufl. 


^  Sj-itetn  of  Surgery,  vol.  h 

*  ^.  Bartholomew's  Hoapital  Reports,  vol.  vi.  p.  31,  *  Madauie  Lachap4»lle. 

*  BljMJuf,  Poncet.  Nouv.  Die.  de  Med,  et  de  Chir.,  t,  U^  p,  513, 

*  l*«ul»iv^.  Bull.  8<M-.  Anat.,  ISfta, 

*  Miii.  kiln.  W.K?h  .  180^.  ii.  10.     (Poinsot,  *)p,  oit.) 
'  ym,  New  York  Joura.  Med,,  Nov.  \mh,  p.  \U, 

*  Stw  York  Joum.  Med..  June.  1868;  fmm  Bnti.ih  Med.  Jourii.,  Aug.  31,  18«7. 
'  fftwell,  Cianiidii  Lancet,  July  1,  1881. 
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PrognoBis, — No  shortening  eiitj  occur  in  this  fracture  unless  one  <*r 
botli  ends  of  die  fibula  are  flisplaced,  a  complication  which  I  have  uoilwi 
in  two  instances,  but  in  neither  case  dhl  tlie  sluprteniug  exceed  one 
quarter  of  an  inch ;  unless,  indeed,  the  fibula  bends  and  remains  bent, 
or  the  corannnution  and  direction  of  the  fracture  are  such  at  either  einl 
^B  to  allow  the  femur  or  the  astragalus  to  beeamc  impacted.  I  bjive 
Jiever  recognized  either  of  these  conditions.  Occasionally  the  npjMir 
fragment  has  been  slightly  displaced  forward.  With  these  exceptiotw, 
and  one  other  of  delayed  union  which  1  shall  presently  mention,  thij 
bone,  in  my  experience,  has  been  found  to  unite  promptly  and  withaut 
any  appreciable  deformity.  Other  surgeons  have  noticed  occasionallv 
that  the  upper  end  of  the  lower  fragment  ha^  become  displace*!  Ujwiml 
the  fibula.  Delayed  union  lia;s  been  observed  pretty  frequently  in  fhi*- 
tures  of  the  upper  third  of  the  tibia. 

Muhlenberg,  in  hm  tables  comprising  656  examples  of  delayed  and  non-unioa 
of  loag  bonea,  records  84  of  the  tibia  ttloixe;  of  which  number  2  were  cured  bjr 
friction,  7  by  mcchaQical   appliaDces^  3  by  seton,  11  by  resection,  and  15  by  ' 
drilling,^ 

If  the  fracture  extends  into  either  the  knee-  or  ankle-joint,  the  duiiger 
of  ankylosis  is  imminent,  ^^et  experience  has  shown  that  it  may  some- 
times be  avoided.  When  the  nialleohis  is  broken  off,  it  generally  becorace 
glightJy  displaced  downward,  and  in  tliis  position  a  complete  bony  or  liga- 
mentous union  of  the  fragment's  generally  takes  place, 

Treatmeat. — The  tendency  to  displacement,  in  a  fracture  of  the  shift 
of  the  tilua,  is  usually  so  slight,  if  it  exists  at  all,  that  simple  dressings, 
light  splints  of  leather,  felt,  or  binder's  board,  with  rest  in  the  horizontiil 
jjosture  upon  a  pillow,  fulfil  nearly  all  the  imlications  which  are  present 

The  following  cases  will  illustrate  the  usual  course  of  these  accidents: 
Mrs.  W.  fell,  atrikiug  on  her  right  knee,  breaking  the  tibia  trans verBelyj»J*t 
below  the  tubero«ity.  The  fall  wan  the  result  of  a  misstep  on  level  ground,  and 
was  attended  with  only  slight  bruising  of  the  soft  parts.  On  attempting^  to  rift* 
the  bifue  projected  very  didtincdy,  aad  she  p unshed  and  pulled  it  into  pkcc  with 
her  own  haTuk.  I  dretwed  the  limb  by  laying  it  u|>on  a  pillow,  outside  of  wbiclj 
were  placed  two  broad  dfal  Bplints,  tying  the  whole  snugly  together  with  severil 
strips  of  bandage.  At  a  later  period  the  leg  and  thigh  were  laid  over  a  doftblc 
inclined  plane.  At  the  end  nf  six  weeks  all  dressings  were  removed,  aad  tbt 
fragments  were  found  to  have  united  iirinly,  and  so  perfectly  that  the  point  oi 
fracture  could  not  be  traced. 

l\  11. ,  ii»t.  '2\K  wai*  admitted  into  the  hoapital  with  an  injury  to  his  left  1^' 
which  had  occurred  two  dayi*  before.  A  surgeon  had  examined  the  liaib,  a^ 
thought  the  femnr  was  broken  just  above  the  joint,  aud  applied  a  roller  from  ^*^ 
loea  to  the  thiffh ;  and  to  the  thigh  were  mipHed  lateral  .*«plinta.  I  could  f^j 
discover  any  iractare  or  displacement^  and  the  dressings  were  discontinii^i 
One  month  later  I  detected  a  slipping  sensation,  like  that  proiiuced  in  a  f*'*J 
joint,  through  the  upper  end  of  the  tibia.  It  was  a  traasverrfe  fracture  tbro(t0 
the  upper  end  of  the  tibia,  and  without  displacement.  No  »plinl«  were  atlerw»-^ 
applietj,  and  three  months  afler  adaiission  he  was  dismissed,  the  motion  betw^^ 
the  iragmenta  having  ceased,  but  the  knee  still  remaining  quite  stiff. 

The  presence  of  inflammation,  with  other  complications,  may  occasio  ^ 
ally  render  the  treatment  ojore  difticult  and  the  results  less  satisfactory 

(  Muhlenberg,  Agnew's  Surg.^  op.  ciL,  voL  li.  p.  806. 
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In  case  the  fracture  extends  into  the  knee-joint,  it  is  best  to  lay  the 
limU  upon  pillows  in  u  nieely-cushioned  Ijox,  and  m-urly  stniight.  No 
extension  or  counter-extension  is  necessary  here  Jiny  more  than  in  other 
fractures  of  the  tibi  i  ah)ne,  nor  are  la-teral  splints  or  rollers  necessary  or 
proper  at  first  as  a  geneml  rule:  but  especial  attention  ^lould  constantly 
be  given  to  the  prevention  of  infiauiraation,  and  of  subsequent  ankylosis* 

The  omission  to  employ  splints  in  a  case  of  thigi  kind  was  charged  agninst  a 
Burgeon  in  "V^ennont  hs  evidence  of  malpractice.  I  nni  happy  to  say,  however, 
ill  at,  in  thiH  particular  caj^e^  lie  was  austained  by  the  textiiiiouy  of  ihe  medical 
~ien  and  by  the  verdict  of  the  jury;  but  the  attempt  which  ihe  reporter  has 
'*^c  h*  deietid  this  as  a  univeri^al  practice  in  fractures  of  the  leg,  or  of  the  tibia 
&)one,  is  unfortunate,  and  evinces  a  lack  of  practical  experience. 

M^Hiatever  position  is  adopted,  and  whatever  means  of  support  or  reten- 
tion are  employed,  if  bandages  or  splints  are  applied  tightly  or  injudi- 
cioxialy,  great  suffering  and  irreparable  mischief  to  the  knee-joint  may  be 
consequence. 


A.     man.  aet.  23,  entered  the  Pennaylvania  Hoft[>ital,  July  18,  1839,  with  an 

oblioue  fracture  through  the  head  of  the  tibia.     A  physician  had  applied  a 

ban  Jiige  and  splint  to  the  leg,  and  sent  him  twenty  mile«  to  the  city,  and,  on 

eia^mination  after  his  arrival,  the  whole  limb  ajs  hi^h  as  the  groin  was  much 

ollen,  red.  and  excessively  painfuL     The  knee-joint  was  distended  and  very 

<ier.     All  dressia^  were  immediately  removed,  and  the  limb  laid  in  a  frac- 

-box  sliglitly  elevated  at  the  foot ;  cool  lotions  were  applied,  and  the  patient 

»w  freely  bled,  both  from  the  arm  and  by  the  application  ofleeches.    The  limb 

kept  in  this  poaitifm  about  six  weeks^  and  at  the  end  of  two  or  three  weeks 

more  he  was  dismissed  cured.     Dr  Norris,  who  w^as  the  hospital  surgeon  in 

itlendance,  has,  in  hb  reiKirt  of  the  caae,  very  properly  taken  this  occasion  to 

virti  surgeons  of  the  danger  of  excesaive  banJnginj;?  and  splinting  in  this  kind 

offructure,  as  well  as  in  other  fractures  of  the  lower  extremities. 

Fractares  of  the  malleolus*  unaccompanied  by  any  other  accident, 
fennnd  only  that  the  limb  should  be  laiil  ujion  it^  outer  or  fibular  side, 
with  the  foot  so  supported  that  it  shall  incline  inward  tuwai\l  the  tibia, 
hi  this  simple  disposition  of  the  limb  we  have  done  al!  that  can  be  done 
Y  any  mechanical  contrivance  toward  approaching  the  lower  fragment  to 
Ae  shaft  from  which  it  has  been  broken. 

In  a  cfljie  of  a  transverse  fracture  just  below  the  tubercle  of  the  tibia*  the  union 
**•  delayed  many  months.  T  perforated  the  bone  w*ith  Brainard's  drill  several 
fwitt.  and.  binding  a  firm  splint  npon  the  hack  of  hlw  thiijh  and  leg,  he  was  laid 
^^\.  A  fte r  t h e  fi  rr*t  wee k  I  pii sh  ed  a  n  o n  1  i  n a  ry  s h  a  w l - [> i  n  bet  we e n  th  e  f rag- 
•"tnt*,  and  left  it  in  place  three  dayn.  This  was  repeated  several  times,  and  at 
w'eead  of  a  few  w^eeks  union  was  complete. 

[If  drilling  i^hould  not  iincceed  after  repeated  trialSt  the  better  treatment  is 

Wi« antiseptic  wiring  of  the  fragraent*^.    It  often  happens  that  something  is  found 

^ween  the  fragments,  as  muscle  or  loose  bone.   After  w  iring  the  bones  the  limb 

ed  in  a  wire-gau/e  splint  and  lightly  covered  with  a  plaster  band- 


FRACTITBES    OF    THE    FIBULA. 


i 


» 
^ 


»t]iAt  no  one  has  ever  describei!  an  example  of  Pott's*  fracture  in  a  monkey. 
DOT,  indeed,  in  any  mammal  save  man;  he  coneludtB  that  Pottos  fracture  is 
DecaHar  to  tbe  human  kind,  and  (nrcurs  as  a  distinct  result  of  the  extraordinary 
/eofth  of  the  tibuiji  malleolits,  in  that  it  aflbrds  excessive  leverage  when  the  foot 
k  iwddenly  and  violently  twisted  laterally,  the  force  applied  la  the  diital  end 
emtiD^  the  fibuU  to  snap  at  some  point  in  itn  lower  fourth.] 

Epiphyseal  Separations.— Stimson  relates  that  **  in  April,  1883,  a 
child,  a!»out  two  yeura  o!d,  was  run  over  hy  a  street-car  and  brought  to 
the  Presbyterian   Hospital.     In  addition   to  other  wounds,  which  were 

rirotaptly  fatal,  there  was  a  lacerated  wotind  on  the  outer  side  of  tbe  right 
ejr  expo.sing  the  upper  end  of  the  fibuhi  and  opening  the  knee-joint. 
The  epiphysis  of  the  fibula  wits  completely  detached  from  the  shaft  and 
from  the  tibia,  and  reniained  attached  to  the  external  lateral  ligament 
aud  tlje  tendon  of  the  biceps ;  there  was  also  an  incomplele  fracture  of 
the  shaft  of  the  fibula  three-tbiirtljs  of  an  inch  below  the  epiplivfieal 
Uoe^  and  the  intermediate  portion  was  denuded  of  its  periosteum,  which 
fem&med  attached  to  the  epiphysis."^ 

[Pick  illastmtes  this  accident  (Fig.  298]  by  a  specimen  showing  several  epi- 
physeal fteparations  in  the  same  subject*] 

Caatei  of  Fracture. — In  a  record  of  forty-eight  cases  I  have  been  able 
tinacertain  the  cause  sati^sfuctorily  in  tbirty'lwo,  of  which  number  six 
^m*  the  results  of  fal1«  directly  upon  the  bottom  of  the  foot,  but  which 
'were  probably  accompanied  by  a  twist  of  the  foot,  eleven  of  a  slip  of  the 
Ibot  in  walking  on  level  ground  or  on  ground  only  slightly  irregular,  and 
fifteen  of  direct  blows. 

I  shall  here  take  the  liberty  of  quoting  the  careful  studies  and  observations  of 
Toiniot: 

"Muscular  contraction  is  sometimes  the  cause  of  fr&cture  of  the  fibula.     In 

thiica^e,  the  superior  extremity  detaches  itself  frotn  the  rest  of  the  bone.     This 

Variety  of  fracture,  very  rare  however,  was  noted  as  early  as  18t'J4,  by  Professor 

IlcfR^itt,  of  Btrasburg;*  at  the  same  time,  two  practitioners  of  the  upper  Khine, 

^'eber  jind  Miilier,  reported  eacb  an  observation  of  the  same  kind.     Brand,  in 

1^7,  reported  a  case  of  fracture  of  the  head  of  the  fibula  which  complicated  a 

<iislocation  of  the  leg  forward/'    Similar  facts  were  recently  jmblished  by  M^srs, 

I%l»v,  Perrin,  and  Terrier.*     Ilergott's  patieat.  a  womao  tiflv-tvvo  years  old, 

M;  ihrowiDg  heraelfquickly  backward,  she  felt  a  crack  in  her  left  leg  on  which 

lifrbodv  was  resting.    A  slight  tumefaction  wiw  discovered  opposite  the  head  of 

tiie  fibula,  as  also  a  manifest  crepitus,  felt  by  the  patient  as  well  as  hy  the  doctor. 

Jlie  fracture  in  Weber's  patient,  and  probably  also  in  Terrier's,  was  produced 

ij^tbc  eame  way.    In  Miiller's  case,  two  young  men  were  wrestling ;  one  of  them, 

<»  the  point  of  being  thrown^  made  a  violent  effort;  but  cried  out  so  that  hi* 

a^ivCTwry  let  go;  he  did  not  fall,  although  he  could  not  use  his  leg,     Bliiller 

'vcogniced  a  fracture  of  the  head  of  the  fibula.     Brand's  patient  was  knocked 

d^^btckward  by  a  cow  on  a  pile  of  stones  and  wood.     The  leg,  in  it.  Perrin's 

OiiJ,  wa«  caught  between  the  ground  and  a  fallen  horse.     M.  l>u play's  patients, 

»««  ftf  forty -eifi:ht  and  sixty  years,  had  been   caught,  one  by  the  shaft  of  a 

•^wdiin^,  the  other  by  a  transmission  belt,  and  their  bodies,  d.rawn  in  a  rapid 

aoTftacnt,  struck  a  neighboring  wall  repeatedly.     The  patients  explained  ner- 

wttly.tlmt  in  the  movements  of  rotation  to  which  they  had  been  subjected^  their 

*  Btiroflon,  op.  <nt,,  p,  580, 

■  Hergott»  Gax.  UhL  de  Stmshurg,  1854,  p.  344. 

»  BruD<l.  Bayr.  artzliehes  Intell.,  1877,  No.  62,  p.  543. 

*  Bull.  8oc.  de  Chir.,  1880,  p,  218. 
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legs  came  in  contact  with  the  ceiling,  so  that  the  inferior  right  limb  (where  thc5„j 

arrachemenf  of  the  fibula  existed)  was  struck  from  outward  inward,  and  conae 

quently  tended  to  bend  violently  inward.  It  seems  to  us  that  the  mechanisoiz^ 
admitted  by  Hergott  can  be  applied  to  all  the  cases :  the  leg  bein^  slightly  ben^^b 
on  the  thigh,  the  biceps  contracts  with  all  its  strength  perpendicularly  to  th^^ 
line  of  the  fibula,  which  breaks  at  its  feeblest  point.  This  mechanism,  whiclzK 
cannot  be  contested  in  Hergott's,  Weber's,  and  Muller*s  cases,  is  equally  adini&  ^ 
sible  in  Perrin's  and  Duplay's.  One  can  well  understand,  that  the  upper  part »  ^ 
the  leg  being  fixed  in  slight  flexion  by  contact  with  the  ground  or  tne  ceiling  . 
the  biceps  should  act  witn  more  efficacy.  As  to  Brand's  case,  it  famishes  a<=» 
details  in  reference  to  the  mechanism  of  the  lesion ;  it  seems,  however,  that  Her-  — 
gott's  theory  may  well  be  applied  to  it."* 

Pathology  of  the  True  Fractures. — In  all  of  the  fractures  recorded  b^r 
me  which  have  been  produced  by  falls  upon  the  bottom  of  the  foot,  an<:3l 
in  all  except  one  produced  by  a  slip  of  the  foot,  the  accident  was  accom  — 
panied  by  a  partial  dislocation  of  the  ankle,  the  foot  being  turned  oat:;— 
ward.     In  the  one  exceptional  case  mentioned,  the  dislocation  may  ak^o 
have  occurred,  but  the  fact  is  not  known.     In  at  least  ten  of  the  fift^:^cn 
fractures  produced  by  direct  hlows,  the  tibia  has  been  thrown  more  o    t 
less  inward,  and  consequently  the  foot  has  turned  out.     Occasionally  th       e 
tibia  slides  a  little  forward  upon  the  astragalus.    But  this  seldom  happen.       s 
as  the  primary  accident ;  it  occurs  later,  perhaps  within  the  first  te^'    ii 
days  after  the  accident,  when  the  heel  has  been  insufficiently  supported. 

In  thirty-seven  examples  the  fracture  of  the  fibula  has  taken  place  withi^^nn 
from  two  to  five  inches  of  the  lower  end  of  the  bone.  Three  times  the  externa  al 
malleolus  was  broken  off,  and  eight  times  the  internal  malleolus.  Five  of  th^Hfie 
fractures  occurring  in  consequence  of  direct  blows  were  compound,  and  one  w  as 
also  comminuted. 

The  most  frequent  form  of  fracture  of  the  fibula  is  that  first  described  "^^v 
Pott  as  follows :  "  This  is  the  case  when,  by  leaping  or  jumping,  the  fibL— :ala 


Fig.  299. 


Fio.  300. 


N 


Pt)tt's  fracture. 


Lines  in  Pott's  fracture. 


breaks  in  the  weak  part  already  mentioned;  that  is,  within  two  or  ^'^^    j 
inches  of  its  lower  extremity.     When  this  happens  the  inferior  fractii'^ 


»  Poinst)t,  op.  cit.,  p.  052.    See,  also,  Li'.sions  du  Sciat.  poplit.  ext  dans  frac.  de  Text, 
du  Perone.     Duplay.  Pro-.  MC-d.,  Paris,  1R80,  viii.  257. 
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end  of  tlie  fibula  falls  itiward  towar4  the  tibia,  that  extremity  of  the 
t>OD^  which  forms  the  outer  ankle  iy  turned  soraewhat  outward  tind  up- 
^rmrd,  and  the  tibia,  having  lost  its  proper  support,  and  not  being  of  itself 
c^^ptible  of  steadily  preserving  its  true  perpendicular  bearing,  is  forced  off 
Sroin  the  astragalus  inward,  hj  which  me^ms  the  weak  bursal  or  common 
li^piinent  of  the  joint  is  violently  stretched,  if  not  torn,  and  the  strong 
(^w^^s^  which  fasten  the  tibia  to  the  astragalus  and  os  calcis,  are  always 
l£i^<7erated ;  thus  producing  at  the  same  time  a  perfect  fracture  and  a 
p«i  irtial  dislocation,  to  which  is  sometimes  added  a  wound  in  the  integii- 
iim^nts  made  by  the  bone  at  the  inner  ankle, "^ 

Hd&isonnenve^  thinks  lie  has  established,  by  experiments  upon  the  cadaver, 
tti^t  the  fracture  of  the  fibula  at  ita  lawer  extremity  is  caused  not  by  forced 
&t>«3 action  of  the  foot,  but  by  violent  outward  rotation  ;  while  M.  Tillaux,'  by 
iSa.^  same  mode  of  experimentation,  has  reached  a  dilTerent  conclusion.  Accorcf- 
ia^  to  M.  Tillaux,  the  (irat  effect  of  the  forced  abduction  m  to  tear  the  internal 
sml  ligament,  or  to  fracture  the  internal  malleolus.     The  force^  continuing  to 
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*ieelmni»Tn  of  fracture  of  the  li>wor  ond  of  fibulu;  A,  parU  in  nornuil  pti^itioD ;  «,  libio- 

""^Ittrlififftiwcntj;  A,  exlernat  latenil  lignrneot^j  t%  internal  bteral  Ugarnents,     B,  fracture 

,  *>»  filKiU  due  to  everaion  of  Urn  foot.     C,  fracture  of  the  fibula  due  Ut  inversion  of  the  foot. 

Jf*'*tein  the  same  direction,  pre8j?e3  the  a*ttragalus  against  the  extenml  mnlle- 
*r^  and  ter»ds  Ui  separate  the  fjbnia  from  the  tibia,  and  may  so  far  rupture  the 
'Werior  peroinjo-iibnd  li|a:ament  hb  to  e:iUHo  a  diiL'^tanis  of  the  articulation  ;  or  a 
Portion  of  the  lower  end  of  the  tibia  upon  which  ihe  ligament  is  attached  may 
J^torn  otf;  or,  the  diastasis  not  haviiif,'  taken  f>lace,  the  fibula  may  break  above 
"^peruaeo-tibial  ligament.     To  this  fracture  M.  Tillaux  gives  the  name  *' hi- 

IkpJ^*  ChiruTgical  Works  of  Perciva.1  Pott,  F,R,S.,  Surgeon  to  St.  Bartholoraew's  HoBpiUL 

Vir    "**''•  *^-»  *^**''  P*  248. 
I  '  jff/*^nii*uve.  Arch.  G^^n.  de  UhL,  f^v.  et  arril,  1840, 
"*'mux,  Anat,  Top.,  Paris,  1877»  pp.  1 172-1 176. 
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malleolar  by  abduction."  It  is  essentially  the  typical  Pott's  fracture,  althoujcr  1i 
it  was  not  so  described  in  all  points  by  him.  In  the  forced  movement  of  addu^z:^- 
tion,  on  the  other  hand,  the  external  lateral  ligament  is  first  put  upon  the  stretcKm, 

Eerhaps  ruptured,  or  the  external  malleolus  is  torn  off,  sometimes  at  its  summL  ^, 
ut  most  often  at  its  base.  In  this  case  the  fragment  is  not  usually  displace<c:5, 
nor  is  the  foot  in  any  way  deformed.  It  is  a  fracture  by  arrachement  alone,  ai:»  ^ 
is  not  complicated  with  any  other  fracture.  But  the  astragalus  released  by  Htzm.^ 
rupture  of  the  external  lateral  ligament,  or  of  the  malleolus  externus,  and  coxis- 
tinning  to  press  inward  upon  the  malleolus  intern  us,  finally  causes  a  fracture  "^z^f 
this  latter  also,  at  its  base.  This  he  calls  the  *^  bi-malleolar  fracture  by  addu  ^r- 
tion.''  It  may  happen,  also,  that  neither  the  external  lateral  ligament  nor  ttm^ 
malleolus  externus  having  given  way,  the  fibula  will  break  above  the  inferior 
peroneo- tibial  ligament,  and,  the  force  continuing  to  act,  the  lower  end  of  tfr»« 
Dody  of  the  tibia  will  be  torn  off  in  whole  or  in  part.  This  he  terms  a  "trans- 
verse supra-malleolar  fracture." 

These  observations  made  by  Tillaux,  like  all  similar  observations  made  e^  - 
clusively  upon  the  cadaver,  must  be  accepted,  as  applied  to  the  living  sul^ecr  c:, 
with  some  degree  of  reserve,  since  they  lack  the  conditions  of  rigidity  of  th*.^ 
muscles,  with  force  and  direction  of  impact,  which  in  a  degree  more  or  less  coe3  - 
tribute  to  the  peculiar  lesions  in  the  latter. 

Prognosis. — Says  Poinsot:^  "  The  prognosis  of  fracture  of  the  fibula 
(at  its  upper  end)  by  arrachement  is  grave ;  this  is  not  due  so  much  t:o 
the  bony  lesion  as  to  the  consequent  wounding  of  the  external  poplitei*  1 
branch  of  the  sciatic  nerve.     This  wound  is  noted  in  all  the  observatiorm  s 
mentioned  by  me.     In  the  case  of  Hergott's  patient,  flexion  made  tlm^ 
primary  pain  cease,  but  for  two  months  and  a  half  walking  was  impoe*— 
sible.     Weber's  patient  experienced  a  permanent  incomplete  paralysis  €>i 
the  flexors  of  the  foot ;  in  Miiller's  case,  the  calf  remained  painful  for  « 
long  time.     In  Brand's  case,  there  persisted  for  some  time  an  incomplet:^ 
paralysis  of  the  muscles  and  a  local  anaesthesia  of  the  integument,  in  tbe 
treatment  of  which  the  inducted  currents  had  to  be  resorted  to.     In  tli^* 
two  patients  observed  by  M.  Duplay,  the  one  who  survived  exliibite«I» 
after  the   lapse  of  a  year,  a  complete  paralysis  of  tlie  extensors  of  tli^ 
foot  and  of  the  lateral  peroneal  mucles ;  he  could  hardly  take  a  few  step^ 
with  crutches.     In  M.  Perrin's  patient,  after  a  period  of  two  months,  tlif 
])aralysis  remained  the  same  as  on  the  first  day.     Finally,  M.  Terrier 
noticed  in  his  patient  violent  pains  in  the  dorsum  of  the  foot  with  anae:^- 
thesia,  from  the  beginning ;  but  before  long,  these  primary  phenomena 
were  succeeded  by  secondary  accidents  producing  pain.     The  relation ^ 
of  the  external  peroneal  nerve  with  the  head  of  the  fibula,  the  contour 
of  which  it  follows  before  lodging  into  the  interosseous  space,  explain  tht? 
reason  why  it  is  frequently  wounded  under  those  conditions.     Being  tori» 
by  the  bone  at  the  time  of  the  accident,  that  nerve  may  afterward  l*** 
included  in  the  effusion  which,  later  on,  will  constitute  the  «illus.'^ 

In  a  majority  of  cases,  where  the  fibula  has  been  broken  from  two  to 
five  inches  above  the  lower  end,  the  fragments  have  united  inclined 
toward  or  resting  against  the  tibia  ;  occasionally  I  have  seen  them  di=*' 
placed  backward  or  forward.  Once  the  fibula  refused  to  unite  altogether. 
The  malleoli  have  generally  united  nearly  or  quite  in  place,  but  in  t^'*^ 
instances  the  external  malleolus  has  been  found  displaced  very  m^^*" 
downward. 

*  Poiusot,  op.  oil.,  p.  655. 
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r  the  compound  fnictureiH,  two  required  iimputjition,  one  was  treated  by 
dion  of  the  lower  end  of  the  tibia,  and  two  died  without  any  operation. 
Higlashas  reported  a  case  of  compound  dialoeation  with  fracture  of  the  fibulti, 
ikh  being  reduced  he  was  able  to  save  the  limb,  but  not  without  much  diffi- 
)ty,  and  the  ankle  remained  atiff.^ 

Of  tliose  whidi  recovered,  forty-six  in  number,  twelve  were  found  to 

ve  more  or  less  unnatural  prominence  of  the  internal  malleolus,  and 

two  of  these  the  malleolus,  or  lower  end  of  the   tihia,  projects  very 

ich.     In  nearly  all  of  these  latter  examples  the  foot  appears  somewhat 

plined  outward,     Generally  the  ankle-joint  has  remained  stiff  for  some 

le  after  the  bandages  have  heen  removed  ;  and  probably  in  all  cases  in 

ich  the  accident  was  accompanie<l  by  a  dislocation  of  the  tibia.     But 

stiffness  has  usually  disappeared  after  a  few  weeks  or  months. 

wice  I  have  noticed  considerable  stiffness  after  about  mx  months ;  three  times 
r  ooe  year ;  in  one  case  after  two  years ;  and  in  one  case  after  twenty  years 
ankle' would  occasionally  swell,  and  become  nuite  stiff.  In  one  case  it 
-ained  almos^t  immovable  after  twenty  years;  and  in  a  still  more  remarkable 

rmce,  I  examined  the  limb  thirty  years  after  the  accident,  when  the  man 
^ixty  three  years  old.  and  allhongli  there  existed  no  swelling  or  deformity, 
'p  this  leg  was  not  as  muscular  as  the  other,  and  he  declared  that  up  to  that  time 
%  aokle  remained  quite  tender  to  the  touch,  and  that  occasionally  it  became 
xifuL 

^Then  I  come  to  speak  of  dislocation  of  the  ankle,  I  shall  adopt  the  usual 

kienelature.  and  stiall  name  all  those  dislocations  in  which  the  tibia  projects 

rsird  from  the  foot,  '*  inward  dislocations  of  the  tibia  ;"  yet  I  have  some  doabta 

U>  the  propriety  of  calling  this  a  dislocation,  either  partial  or  complete*    This 

Ident  seems  to  me  to  have  been  in  general  rather  a  lateral  rotafmn  of  the  foot, 

^r  the  astragalus,  upon  the  lower  articulating  surfaces  of  the  tibia  and  fibula. 

:Wl\\  the  ginglymoid  joints,  the  ankle  aoproacbes  most  nearly  in  form  to  a  ball- 

1-socket  joint,  in  consequence  especially  c^f  the  marked  prolongations  of  the 

Lilleolus  int^rnus  and  externns.     In  other  ginglymoid  articulations  lateral  dla- 

l&eements  are  not  infreouent,  but  lateral  rotaticm  can  scarcely  by  any  accident 

©cur.     Here,  however,  tne  reverse  holds  true;  lateral  displacement  is  dillicult, 

rMle  lateral  rotation  is  comparatively  easy  of  accomplishment. 

The  majority  of  cases  which  occur,  involving  a  disturbance  of  the  rehi- 

ition  of  the  ankle-joint  surfaces,  are  lateral  rotations  within  the 

lie  rather  than  true  clislocatious  ;  and  although   the  restoration  of 

it'  joint  surfaces  to  position  is^  in  general,  easily  accomplished,  yet  in 
bcmsequence  of  either  a  fracture  of  the  tihula  or  malleolus  internus,  or  of 

rupture  of  the  internal  lateral  ligaments,  it  will  generally  liappen  that 
Wffledefortuity  will  remain.  The  fragments  of  the  fibula  will  fall  inward 
towani  the  tibia,  and  the  foot,  unsupported  by  citber  its  fibula  or  its 
internal  ligaments,  will  incline  percejitihly  outward.  Nor  can  this  be 
twolly  prevented,  in  most  eases,  by  any  mechanical  contrivance. 

Indeed,  it  would  he  easy  to  demonstrate  that  even  Dupuytren'a  splint,  here- 
'Ofe  so  much  employed  in  this  accident,  must  fail  of  success  in  a  great  majority 
^^ftftcs;  fllDce  the  subsequent  deformity  is  due  less  to  the  fracture  of  the  libula 
~  its  consequent  displacement  than  to  the  loss  of  the  internal  ligaments,  which 
Oatare  can  seldom  fully  repair.  As  further  evidence  of  the  correctness 
^h\m  view,  I  will  state  that  in  three  of  the  examples  in  which  I  found  the 
*^tired  6bula  united  and  resting  against  the  tibia,  the  motions  of  the  ankle- 
'*  Imve  been  completely  recovered. 

ficMtou  Mod.  and  Surg.  Journ.,  voL  xxxiv.  p.  33'j.  from  Sfiutbern  Journ.  of  Med, 
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I  do  not  here  refer  to  those  eases  m  wlikrii  vl  portion  of  the  cater  Kni 
lower  extremity  of  the  tibia  being  also  broken  of  obliquely,  and  more  or 
less  displaced,  perhaps  rotated  upon  its  axis,  the  perfect  approximation 
of  the  tibio-peroneal  urtieiilation  hecomes  impossible.     Such  cases  neces- 
sarily entail  serious  deformity.     If,  however,  it  were  true  tiiat  a  fractarv 
iiml  ^liaplaeenient  of  the  fibula  Is  the  sole  or  essential  cause  of  the  subse- 
(juerit  deformity ,  it  would  still  be  found  often  impracticable  to  avoid  the 
maiming,  since  it  would  still  remain  impossible  to  lift  the  broken  ends  from 
tlie  tibia,  against  wbich,  or  in  the  direction  toward  which,  they  are  so  prone 
to  hiW.     Inversion  of  the  foot  does  not  accomplish  it,  nor  have  I  ever  been 
able  to  make  anything  bnt  the  most  trivial  impression  upon  the  upper  end 
of  the  lower  fra^jraent  by  pressure  upon  the  lower  extremity  of  the  fibula. 

Treatment, — ^Too  much  confidence  has  been  placed  in  the  efllcienej  "f 
**  Dupuytren's  splint/'  I  believe,  indeed,  that  this  splint  is,  in  many 
cases,  a  very  appropriate  means  of  support  and  retention  after  this  acci- 
dent ;  but  1  doubt  whether  it  is  able  to  accomplish  all  tliat  its  illustrious 
inventor  proposed,  and  especially  in  those  eases  in  which,  the  fibula  being 
broken,  and  the  internal  lateral  lit]jaments  torn,  the  astragalus  is  disposed 
to  ^lide  backward;  of  which  I  have  seen  several  examples,  some  of 
which  have  left  a  permanent  and  serious  deformity,  in  the  elongatiou  of 
the  heel  and  ghortenini;  of  the  foot  in  front  of  the  tibia.  It  doe«  not 
appear  that  eitlier  Pott  or  Dupuytren  was  aware  of  tb» 
Fia. :i<>2,        form  tif  displacement  from  this  cause: 

Dapuytreii'a  mode  of  dressing  ia  essentially  as  follows: 
A  (Kid,  or  hin^  junk,  made  of  a  piece  of  eotlon-clotli,  stufM 
with  cotton-hattiug,  is  constructed  of  sufficient  length  to  extt'tid 
from  the  condyles  of  the  fern  it  r  to  a  point  just  above  the  mail!i^ 
oUis  internuB.  This  pad  maBt  be  about  tive  or  six  incbefl  in 
width,  and  thicker  by  two  or  three  inches  at  its  lower  ihun  it* 
upper  end,  Tbis  is  to  he  laid  upon  the  inside  of  the  leg,  witli 
its  base  or  thickei^t  portion  resting  against  the  tibia  just  akw* 
the  internal  malleolus.  Over  this  pad  is  to  be  placed  a  long 
firm  splint,  extending  also  from  above  the  knee  to  three  incli» 
beyond  thfe  Vittom  <d  the  foot.  With  a  few  turns  of  a  roller  ihe 
upper  end  of  the  i*plint  must  now  he  made  fast  to  the  knee,  *«<! 
with  a  second  roller  the  lower  end  secured  to  the  foot.  Tlie 
application  of  this  hist  bandage  requires,  however,  some  careia 
\i»  adjustmeat.  It«  purpose  is  simply  to  rotate  the  Jbot  ia«r*r4 
while  at  the  same  lime  the  tibia  is  pressed  outward  ;  and  to  thiij 
ead  it  must  be  applied  in  the  form  of  a  ligure*of  8  over  botkj 
splint  and  foot,  embracing  alterniitely  the  tieel  and  the  insf 
In  order  to  be  effectaaL  it  must  be  drawn  pretty  firmly. « 
no  portion  of  the  bandage  must  pass  higher  than  the  malleoli 
ex  tern  us  In  »ome  surgical  books  I  have  seen  this  apparat 
represented  with  a  roller  embracing  the  whole  length  ol*  tbel*^ 
and   in  others  it  is  represented  us  encircling  the  limb  two 

three  inches  above  the  malleolus?  (Fig,  St)2) ;  but  it  is  evident  that  lhe*e  mP^T^ 

of  dressing  must  defeat  the  great  object  which  Dupuytren  had  in  view,  nato^^T- 

the  throwing  out  of  the  upper  end  of  the  lower  fragment. 

When  the  limb  is  thus  dressed,  the  knee  may  be  flexed  and  the  leg  laid  og**^ 

its  outside,  anpimrted  by  a  pillow,  or  upon  Ita  inside,  as  in  the  accompany*'* 

engraving  (Fig.  liOS). 

If  it  is  only  a  fracture  of  the  external  malleolus,  or  if  the  fracture  l^**   i 
occurred  in  the  middle  or  upper  third  of  the  bone,  this  treatment  i^^^ 


Dupuytren's 
splint,  incoi- 
rcttly  applied. 
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longer  appropriate,  and  it  will  genemlly  be  found  sufficient  to  place  the 
limb  at  rest  for  a  few  days  upon  a  stiititble  cushion  or  upon  a  pil!ow, 

Fio.  303. 


Dupuytreo's  aplint  ufi  originully  applied  by  himself. 


Oflate  years  I  have  not  employed  Dupuytren's  splint,  and  especially 
Wcaose  I  have  met  with  several  examples  of  backward  displacement  of 
the  foot  following  fractures  of  the  fibula,  whicli  Dupuytren's  splint  h  not 
competent  to  prevent  or  to  remedy.  This  accident  can  he  most  certainly 
»roided  l)y  employing  the  plaster- of- Paris  or  starch  dressing:  taking  care 
in  ipplying  the  dressing  to  secure  a  thorough  inversion  of  the  toes  and 
loot,  the  same  as  in  case  the  limb  were  dressed  with  Dupuytren's  eplint. 
Oftrvmust  be  taken,  also,  not  to  permit  the  bfrndages  to  press  upon  the 
limb  above  the  malleolus  externus.  The  same 
results  may  be  attained  by  well-adjusted  leather,  ^^^'  ^^^' 

felt,  shellac,  or  gutta-percha  splints,  whicli  inclose  i  j     | 

tb<f  heel  a^  well  as  the  sides  and  front  of  tfie  \\ 

liittb, 

[It  is  of  the  utmost  importance  to  overcome  com- 
pletely the  displacement  outward  while  llie  dressing  m 
HJDg  applied^  and  to  main  tain  it  until  the  plaster  is 
hard.  The  inveraion  of  the  toes  is  uselesa  unless  the 
Ur»U8  is  rt^tored  fronj  its  outward  luxation.  To  effect 
thi»^  pre**ure  must  be  made  upon  the  outside  of  the 
fwt  Wlow  the  malleolus,  and  counter-pressure  upon 
the  tibia  above  the  joint.] 

It  is  scarcely  necessary  to  say  that,  since  after 
the  accident  ankylosis  is  so  frequent,  early  and 
unremitting  attention  should  be  given  to  the 
establishment  of  passive  motion  in  the  joint. 
Indeed*  I  cannot  but  think  that  a  desire  to 
icdimplish  the  indications  recognized  and  urged 
U  Dupuytrt^n  has  led  to  the  neglect  of  the  indi- 
cition  which  ought  to  have  been  regarded  as  of 
wjuah  if  not  of  tlie  greatest,  importance,  tmmely, 
the  prevention  of  contractions  anfl  adhesions 
ipwmd  and  between  the  joint-surfaces,  I  can- 
tMit  too  often  call  the  attention  of  the  surgeon 

^hadlges,  to  w h ic h  I  have  f r eq u en 1 1 y  m a d e  refe r e n ce  el s e w here  ;    a ri d 
ially  does  it  seem  ncci^ssary  here  because  I  have  recommended  the 
the  ploster-of- Paris  bandage  in  this  form  of  fracture,  from  wdiich 

m  greatest  dangera  are  always  to  be  apprehended,  unless  it  is  used 


Badly-aet  Pott's  fracture, 
riirftble  by  opeiutioii. 
(ErtoliMm.) 

to  the  danger  of  tight 
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carefully  and  skilfully.     As  a  general  rule,  the  dressings  ought  to     1>* 
wholly  laid  aside  by  the  end  of  the  third  or  fourth  week ;  and  althou^^^ 
it  may  be  well  for  a  somewhat  longer  time  to  keep  the  foot  turned  in,  fcO^ 
having  it  properly  supported  as  it  lies  upon  the  pillow,  yet  after  tl»  i^ 
date  I  regard  the  use  of  splints  and  bandages  as  only  pernicious. 

[Gorrectmg  Deformity. — In  badly-set  Pott's  fractures  Mr.  Erichsen  h^u» 
divided  the  libula  subcutaneously,  with  a  narrow-bladed  saw,  at  the  point  ^>^ 
greatest  curvature,  and  then  forcibly  adducted  the  foot  Dupuytren's  splirit 
was  then  applied. 

Le  Dentu  employed  an  osteoclast,  which  made  pressure  at  three  points,  vie;. . 
two  on  the  outside,  one  on  the  leg  and  the  other  on  the  instep  and  malleolius, 
and  the  third  on  the  inside  of  the  tibia  just  above  the  malleolus.  On  refracture 
the  limb  was  placed  in  proper  position,  and  a  plaster  dressing  applied. 

Fenger,  of  Chicago,  performed  osteotomy  in  a  similar  case.  The  operation 
consisted  in  cutting  from  the  tibia  a  wedge-shaped  piece,  having  the  base,  one 
inch  thick,  on  the  inner  side,  and  the  apex  on  the  outer  surface ;  the  fibula  w»s 
next  broken,  or  drilled  and  broken.     The  foot  was  then  brought  into  position. 

Sabine,  of  New  York,  divided  each  bone  with  a  chisel  subcutaneously,  abou^ 
an  inch  above  the  malleoli,  and  obtained  good  results.]  i 


CHAPTER    XXXIII. 

FRACTURES  OF  THE  TIBIA  AND  FIBULA. 

Causes. — A  majority  of  these  fractures  are  the  results  of  direct  blo^  ^ 
or  of  crushing  accidents,  such  as  the  kick  of  a  horse,  the  passage  of  -^ 
loaded  vehicle  across  the  limb,  the  fall  of  heavy  stones  or  timber,  etc. 

In  an  analysis  of  217  cases,  where  I  could  ascertain  the  cause,  I  have  foun  -^ 
the  bones  broken  in  the  upper  third  from  a  direct  cause  7  times,  and  from  a_  «3 
indirect  cause  8  times.     In  the  middle  third  52  have  been  referred  to  a  direc:^^ 
cause,  and  10  to  an  indirect;  and  in  the  lower  third  50  to  a  direct  cause,  aim  *^ 
32  to  an   indirect.      An  observation   which   does   not  sustain   the  remark  c^  | 
Malgaigne,  based  upon  his  analysis  of  cases,  that  fractures  of  the  upj>er  thir'^i 
are  produced  by  direct  causes  alone,  those  of  the  middle  third  much  morefr*^" 
quently  by  indirect  causes,  and  that  those  of  the  lower  third  are  especially  dti  <? 
lo  indirect  causes. 

Of  the  indirect  causes,  falls  upon  the  feet  from  a  considerable  height  ' 
as  from  a  scaffolding,  or  from  a  top  of  a  building — are  by  far  the  roo*^ 
common.  Eight  times  I  have  found  the  bones  broken  by  muscular  action 
alone. 

Pathological  Anatomy. — We  have  seen  that  fractures  of  both  bone^* 
through  some  part  of  the  lower  third  are  most  frequent.  Thus,  of  21 7  fr^^' 
tures,  22  belonged  to  the  upper  third,  7  to  the  middle,  and  125  to  the  lower. 
In  some  cases  the  two  bones  were  broken  in  different  divisions.     It  is  ofi^D 
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1  sometimes  quite  impossible,  to  determine  precisely  where 
broken  ;  but  the  analysis  is  sufficiently  correct  to  illustriite 
heater  frequency  of  fractures  of  the  lower 
bo  the  fuct  that  the  two  bones  generally  ^^o,  305. 

ton  the  same  level ;  usually  the  point  of 
e  tibia  is  between  two  and  three  inches 
int. 

linatioii  of  twenty  museum  specimens,  I  have 

One«  broken  at  the  same  point,  or  within  two 

les  of  the  same  point,  aixteeu  tinier,  and  at 

'^  four  time>;  and  in  llieiie  lust  examplei*  the 

tys  been  broken  iu  the  lower  third,  while  the 

in  broken  in  the  upper  third.     Iu  twenty  of 

I  mentioned  as  belong:! ne;  to  the  lower  third 

leoiu8  of  the  tibia  was  brolken,  while  the  fibula 

WO  or  three  inches  above  its  lower  end.    Some 

^  complicated  with  dislocation  of  the  angle, 

ii  seen  a  transversie  fracture  of  the  tibia.  ox« 

irer  or  upper  extremity,  in  the  expanded  por- 

bone;  and  even  in  those  examples  which  ive 

ed  to  caU  transverse,  becJ^iuae  they  are  sutfi- 

i  prevent  any  sliding  or  overlapping  of  the 

iere  has  existed,  generally,  a  marked  inclination  of  the  lineof  frac- 

Irection  or  another, 

I 

iples  of  fracture  produced  by  niuscular  action  have,  without 
fl,  occurred  in  adults.  Five  of  them  were  in  the  lower  third 
md  three  in  the  middle  third.  I  think  they  were  all  of  them 
averse,  since  they  never  became  much,  if  at  all,  displaced. 
fractures  of  the  tibia  produced  by  falls  upon  the  feet  are  very 
I  the  direction  of  the  fracture  is  generally  downward,  forward, 
I  but  I  have  found  almost  every  conceivable  variation  from 
I  rule.  The  fracture  in  the  fibula  is  even  more  constantly 
D  the  fracture  in  tlie  tibia  ;  but  this  is  a  point  of  very  little 


Fracture  of  tibia  and 
fibula. 


Oom|M>iiOid  aiui  com  mi  n  11  toil  rractiireof  th«  Ua^. 


nsequenee.  and  one  which  we  can  seldom  determine  pos^itively, 
if  the  fractured  ends  protrudes  through  the  fle8h.     Compound 
mted  fractures*  are  more  frequent  here  than  in  any  other  of 
the  bodv. 
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Of  217  fractures,  74  were  compound,  and  also,  frequently,  more  or  less  co  ^ 
minuted.  Of  80  cases  reported  by  W.  W.  Morland,  of  Boston,  from  the  Mas^ 
chusetts  General  Hospital,  in  which  the  character  of  the  accident  is  records* 
89  were  compound. 

Symptoms. — The  symptoms  indicating  a  fracture  of  both  bones  of  tkm 
leg  are  the  same  which  are  usually  present  in  other  fractures,  namely 
mobility,  crepitus,  shortening  of  the  limb,  distortion,  swelling,  etc.  Gen 
erally,  the  lower  end  of  the  upper  fragment  projects  in  front,  and  can  \x 
seen  or  felt ;  but  in  some  instances  the  swelling  follows  so  rapidly  that  ii 
is  impossible  to  feel  distinctly  the  point  of  fracture,  and  its  existence  can 
only  be  determined  by  the  crepitus,  mobility,  and  shortening  of  the  limb, 
or,  perhaps,  by  the  marked  deformity  or  deviation  from  the  natural  axis. 
The  shortening,  where  it  exists  at  all,  varies  at  the  first  from  a  line  or 
two  to  one  inch.     Generally,  it  is  about  half  an  inch. 

Prognosis. — The  average  period  of  perfect  union  in  twenty -nine  cases, 
including  those  in  which  union  was   delayed  by  extraordinary  causes 
beyond  the  usual  time,  was  forty  days.     The  general   average,  under 
ordinary  circumstances,  may  be  stated  at  about  thirty  days.     Union  has 
been  noted  as  delayed  a  few  weeks  beyond  the  usual  time  in  at  least 
twelve  cases  of  simple  fracture.     Cases  of  complete  non-union  are  less 
frequent  here  than  in  the  femur  or  humerus,  the  union  taking  place 
spontaneously  often  after  the  lapse  of  several  months.     In  most  oblique 
fractures  of  the  shafts  of  these  bones,  union  takes  place  with  some  short- 
ening, the  average  being,  even  in  simple  fractures,  about  half  an  inch, 
but  in  some  cases  I  have  found  the  shortening  one  or  even  two  inches. 
With  judicious  management,  however,  in  simple  fractures,  this  amount 
of  shortening  seldom  or  never  occurs. 

Generally,  when  a  shortening  has  occurred,  I  have  found  the  upper 
fragment  in  front  of  the  lower,  and  oftener  a  little  more  upon  the  inner 
than  upon  the  outer  side.  A  deviation  from  the  natural  axis  of  the  limb 
has  been  noticed  by  me  in  a  good  many  instances.  Several  times  the 
lower  part  of  the  limb  has  fallen  backward ;  or,  in  consequence  of  '\^ 
having  rested  too  much  upon  the  heel,  it  has  inclined  forward ;  and  in 
other  cases  it  has  inclined  inward  or  outward.  Ulcers  upon  the  back  o^ 
the  heel,  seen  by  me  many  times,  as  a  result  of  undue  pressure  upon  this 
part,  have,  however,  been  presented  but  seldom  in  cases  of  simple  frac- 
tures. It  is  not  very  unusual  to  find,  also,  over  the  exact  point  of  frac- 
ture, and  after  the  lapse  of  several  months,  or  even  years,  an  ulcer,  or 
sinus,  which  is  due  sometimes  to  the  presence  of  a  small  fragment  of  bone 
which  has  remained  in  the  wound  from  the  time  of  the  accident,  or  to  a 
thin  scale  which  has  subsequently  exfoliated.  In  other  cases  it  is  due 
to  the  prominence  of  the  salient  angle  when  the  lower  part  of  the  lim" 
inclines  considerably  backward  ;  and  in  still  other  cases,  no  doubt,  to  the 
general  dyscrasy  of  the  system,  and  to  tlie  same  causes  which  product 
chronic  ulcers  in  the  lower  extremities  where  only  the  skin  has  been 
originally  injured. 

A  boy,  four  years  old,  received  an  injury,  breaking  both  bones  of  one  of  h** 
legs  near  its  middle.  The  fracture  was  compound.  Twenty-three  years  n^^^ 
the  accident  he  called  upon  me  on  account  of  a  paralysis  of  his  lower  extremit*^ 
which  had  recently  occurred.     He  stated  that  from  the  time  of  the  fracture  u"^^ 


FRACTURES    OF    THE    TIBIA    AND    FIBULA. 


473 


About  one  year  an  open  ulcer  had  existed  over  the  seat  of  fracture,  and 
on  after  it  bad  closed  over  completely  he  be^aii  to  lose  the  u^e  of  liin 
During"  the  time  it  was  open,  small  scales  of  bone  have  frequently  heen 
^n  off.  The  limb  is  half  an  inch  shorter  than  the  other,  but  straight, 
fepentleman  had  his  tibia  and  fihula  broken  near  the  ankle-joint  by  the  pan- 
ESf  a  carriage- wheel  across  h'n^  limb.  The  skin  wa^  a  good  deal  lacerated. 
Knround^,  however,  healed  kindly*  and  the  broken  hones  united  in  the  usual 
,e  without  any  apparent  deforraity;  but  the  limh  continued  swollen  ami 
iflful,  until  finally  suppuration  took  place.  After  twelve  years  of  peat  suffer- 
1,1  ataputated  the  leg  near  its  middle,  from  which  time  he  made  a  speedy 
©very.  I  found  the  lower  end  of  the  tibia  inflamed,  softened,  and  expanded, 
leODtaining  in  its  interior  about  three  ounces  of  pus,  but  no  sequeatrum. 

Ankylosis  of  the  knee-  or  aiikle-joint  may  follow  as  a  result  of  the 
icident  or  of  improper  treatmerit ;  and  at  one  or  both  of  these  joints  I 
'ave  found  more  or  less  ankylosis  at  tlie  end  of  nine  months,  one  year, 
ix  years,  twenty-five,  thirty,  and  forty  years.  Generally,  however,  it 
lisappeiirs  in  a  few  weeks,  and  seldom  remains  to  any  considerable  ex- 
iiit  in  the  knee-joint  after  the  dressings  have  been  removed  two  or  three 
leks. 

[lo  3Iuhl  en  berg's  tables,  already  referred  to  in  previous  chapters,  there  are 
loorded  1^4  caaea  of ,  delayed  union  or  of  non-union  of  these  two  bones  at  the 
unit!  lime;  also  S4  Bimilar  caset^  in  which  the  tibia  alone  waa  ununited,  and  2 
IL  which  the  fibula  alone  was  urmnited :  making  a  total  of  180  cases. 

I  After  all  that  has  been  said  as  to  the  oecaaionaHy  serious  nature  of 
k  consequences  of  these  accidents,  as  shown  in  the  shortening  of  the 
flnbs,  in  their  deviations  from  their  nntural  iixes,  in  the  stiff  ankles, 
Jeers,  and  abscesses,  it  must  be  still  admitted  that  in  another  point  of 
litw  tliese  results  are  not  extraordinary,  ami  may  hereafter  continue  to 
|6 fairly  anticipated  in  a  certain  proportion  of  cases,  even  under  the  best 
lUii^ement ;  since  it  must  be  understood  that  more  fractures  of  the  leg 
lb  attended  with  serious  complications  than  of  any  other  limb;  and  that 
wile  many  produce  death  rapidly  from  the  severity  of  the  sViock,  and 
^ery  many  are  condemned  at  once  to  simputation,  n  large  number  of 
io§e  which  are  saved  have  been  in  that  condition  which  has  rendered 
we  application  of  bandages  orsplinti^  impossible  for  many  days.     Indeed, 

Ea  few  of  tliese  crooked  limbs  may  still  be  presented  as  real  triumphs 
the  art  of  surgery,  inasmuch  as  by  consummate  skill  alone  have  they 
n  Bavcfl. 

Treatment. — It  is  wholly  impossible   in   a  class   of  fracturess  which 

eot  so  great  a  variety  in  regord  to  form,  seat,  and  complications,  to 

any  universal  system  of  practice  ;  nevertheless,  it  is  possible  to 

I  certain  general  [irinciples  in  reference  to  a  few  well-recognized 

or  varieties:  and  I  shall  deem  it  especially  important  to  record 

disapproval  of  certain  plans  of  treatment  which  have  from  time  to 

ft^  been  suggested  and  adopted. 

It  is  seldom  that  I  have  found  it  necessary  or  useful  to  apply  any 

^tidagea  directly  to  the  skin,  whatever  form  of  apparatus  has  been  era- 

PKt^I  »  but  in  certain  cases  of  compound  fractures,  where  primary  dress- 

'^l?8have  been  applied  which  needed  support  and  protection,  a  bandage 

j***W*n  of  service.     The  roller,  unless  the  patient  is  a  child,  whose  limb 

*^'  l>e  easily  lifted  and  managed,  is  always  objectionable  ;  but  the  many- 
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tailed  bandage,  made  of  narrow  strips  of  cloth,  laid  upon  each  other,  «^ 
we  have  already  described  in  our  general  remarks  upon  bandages,  ete-f 
is  occasionally  usefiil. 

Having  made  these  preliminary  dressings,  we  flex  the  leg  to  a  right 
angle  with  the  thigh,  and  by  the  hands  make  extension  and  counter^ 
extension  as  much  as  the  patient  will  bear,  or  as  much  as  may  be  neces- 
sary to  restore  the  fragments  to  place,  in  case  this  restoration  is  found 
to  be  practicable.  If  the  fracture  is  compound,  and  the  point  of  bone 
protrudes  through  the  skin,  it  is  often  difficult  to  replace  it.  That  is, 
we  are  unable  to  overcome  the  action  of  the  muscles  sufficiently  to  make 
the  limb  of  its  natural  length,  and  for  this  reason,  mainly,  w^e  are  unable 
to  get  the  point  of  bone  beneath  the  skin.  If  we  cannot  then  "set"  the 
bone,  or  bring  the  ends  into  apposition,  and  this  will  be  the  fact  pretty 
often,  we  still  have  no  apology  generally  for  leaving  the  bone  outside  of 
the  skin.  First,  an  attempt  must  be  made  to  accomplish  this  reduction 
by  pulling  aside  the  skin  with  the  fingers,  or  with  a  blunt  hook.    This 

Fig.  307. 


Method  of  reducing  a  compound  fracture. 

simple  procedure  has  often  succeeded  with  me  in  a  moment,  when  others 
have  been  trying  in  vain  to  accomplish  the  same  end  by  pulling  upon  th« 
limb.  If  this  fails,  then  the  skin  should  be  cut  sufficiently  to  allow  the 
bone  to  retire,  or  if  the  point  is  sharp,  and  especially  if  it  is  stripped  of 
its  periosteum,  it  may  be  sawn  or  cut  off.  Resecting  thus  the  end  of  a^ 
oblique  fragment  does  not  generally  affect  in  any  degree  the  length  of  the 
limb,  or  interfere  with  a  prompt  and  perfect  cure,  but,  on  the  contrary, 
it  often  is  advantageous  in  every  point  of  view.  In  certain  exceptional 
cases  we  may  find  it  advantageous  to  employ  an  anaesthetic  to  aid  us  in 
the  reduction. 

Before,  however,  considering  the  character  and  form  of  the  splinta  to 
be  applied,  it  seems  proper  to  call  attention  again  to  the  danger  of  lig** 
tion  of  the  limb  from  the  tightness  of  the  bandages,  and  especially  ftot^ 
the  use  of  a  bandage  or  roller  placed  beneath  the  splints  and  directly 
against  the  skin.  The  large  size  and  irregular  form  of  the  bones  of  the 
leg,  the  small  amount  of  muscular  tissue  covering  them,  especially  near 
the  articulations,  the  severity  of  the  injuries  to  which  they  are  liahk' 
with  their  remoteness  from  the  centre  of  circulation — these  circumstances 
altogether,  render  them  exceedingly  exposed  to  injury  from  the  toogr^^ 
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1  or  i)Eif<<|uai  pre-ssure  of  splints  or  of  baailiiges ;  and  it  lias  often  oeciirre<l 

I  U>  Miyself  to  find  the  skin  vesicated,  or  even   ulcerated  and  sloughing, 

Ni bell  the  patients  are  first  athiiitted  to  the  hospital;  a  condition  which^ 

[in  nine  cases  out  of  ten,  is  flue  to  the  niahKljustnient  of  the  splints  or  to 

I  the  rightness  of  the  bandar^es.     If  handa^ea  are  used  under  the  sphnts, 

!aad  next  to  the  skin,  they  must  be  ap}ilied  very  moderately  tight,  and 

loMened  or  cut  as   the  s^vellini^  augments;  and,  from  the  first  day  of 

treaimcDi  to  the  last,  the  .Hurgefni  must  be  careful  to  loo&en  or  tighten 

the  <Ire€isi tigs  when  the  swelling  increases  or  subsides* 

Dr.  Kraekciwizer  pretsented  to  the  New  York  Pathological  Society.  June  10, 
1^,  » leg  which  he  had  amjuitated  for  gangrene  occaj*i*nied  by  llpjlit  bandagcft. 
Ahoy. five  yean*  old,  sustained  an  injury  of  the  ankle*joiiit.  whiuh  lii«  medical 
tUrtid&nt  proooUDced  a  fracture  of  the  hhala,  and  f(^r  which  he  applied  only  a 
tifHt  bftudage.  The  child  stilTered  a  giwd  deal  after  the  ban^lape  was  applied, 
ud  the  following  morning  the  toes  were  blue,  but  the  doctor  jjaid  nt»  attention 
tothii  cirvunjdtance.  The  pain  subsided  on  the  third  day,  and  on  the  fourth 
Uie  bAndage^  were  removed,  and  the  Hmb  found  to  he  gangreuon^.  The  apeci* 
I  M showed  that  the  fibula  was  not  broken,  but  that  there  was  a  tissure  or  crack 
inihf  lower  part  of  the  shaft  of  the  tihia»* 

THe  following  case  has  been  communicated  to  tne  by  Dr  Fuller,  of  Wyoming, 

^\  V,     A  maD;  ffit.  71,  fell    from  a  tree,  Jitriking  u|ion  his   font,  producing  a 

bickirftrtl  dislocation  of  both  the  tibia  and  fibula  upon  the  ai^tragaltiH,  and  also 

ifricture  of  both  bones  of  the  leg  a  few  inchcB  above  the  ankle.     An  empiric 

immediately  applied  lateral   splints  and  a  firm    roller  from   the   ttjea   to  the 

^ee.    Kotwitbittanding  the  remonstrances  and  prayers  of  the  patient  to  have 

I  liw  bAodi^  loosened,  it  was  kept  on  until  the  ninth  day,  when  the  doctor  cut 

tW  bifidige  upon  tlie  top  of  the  foot,  and  it  was  found  vesicated.     Ignorant, 

*"T€fcr,  Ae»  to  the  cause  of  thi^^  vesication,  and  o*f  the  danger  which  it  threat- 

4f  h%  omitted  to  looisen  the  remainder  of  the  bandages,  and  the  limt*  waa  left 

bthis  condition  until  the  twenty-third  day,  when  Dr.  Fuller  removed  all  the 

diwingis,  found  the  integumentH  covering  the  whole  foot  dead  and  dried  down 

t«]tHe  iKjnes*     The  dislocation  had  not  been  reduced.     Soon  after  this  the  limb 

jbccirae  fwlematouft,  and  on  the  27th  of  October  the  leg  was  amputated,  from 

l%bch  time  the  patient  recovered  rapidly. 

fragments  being  nil  jus  ted,  two   lateral  splints  of  leather,  long 

agh  to  extend  fnvm  near  the  knee-joint  to  the  TuetatarHu-phalangeal 

ttculations,  and  wide  enough  nearly  to  encircle  the  limb,  are  moulded 

►  the  limb  on  each  side,  and  secured  in  place  by  successive  turns  of  the 

oiler.     When  the  skin  is  delicate  or  tender,  these  should  be  underlaid 

fc^ith  a  thin  sheet  of  cotton  wadding  or  of  sheet  lint,     A  soil  woollen 

rtoth  may  answer  the  purpose  e(|uaUy  welb     A  rack  is  then  pbiced  over 

n^  limb*  such  as  will  be  seen  figured  for  the  suspension  of  the  limb  when 

IresH^]  with  planter- of- Paris,  and  from  this  the  leg  is  suspended.     The 

jjecte  to  be  obtained  by  the  suspension  are  threefold :  first,  to  avoid  the 

■of  prei%sure  upon  the  heel,  and  co!ise<iuent  ulceration  ;  second,  to 

nt  that  driving  down  <>f  tlie  upper  fragment  upon  the  lower  which 

Mitly  ensues  when  the  foot  rests  ujion  the  Iml,  or  in  a  box  which  is 

rjWBorable;  third,  to  obviate  on:)vertient  of  the  fnignienls  upon  each  other 

'liHjiht*  patient  sit^s  up  or  lies  down  in  bed.     This  movement,  I  observe, 

'  ^ecaliar.     It  is  not  simply  a  motion  of  the  fragnients  upon  each  other, 

•  opona  pivot  at  the  point  of  fracture,  which  motitm  seldom  interferes 

I  Krackowizer,  Amer.  Med.  Timea,  Nov.  7,  lBd3. 
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materially  with  consolidation,  but  it  is  a  rising  and  falling  of  the  upp^^ 
fragment,  or  a  motion  to  and  fro  of  the  fragments,  and  also  a  xidiog 
motion ;  either  of  which  latter  movements  necessarily  delays  or  defeats 
bony  union.    It  is  because  these  motions  are  generally  permitted  to  occor 
in  the  usual  modes  of  dressing  these  fractures,  more  than  for  any  other 
reasons,  that  union  is  so  often  delayed  in  the  case  of  these  bones.    In 
my  own  practice,  when  this  plan  of  suspension  is  enforced,  delay  seldom 
occurs ;  but  nothing  is  more  common  than  for  me  to  meet  with  it  when 
other  surgeons  have  had  charge  of  the  limb,  and  the  suspension  has  been 
omitted.     In  suspending  the  limb,  it  is  only  necessary  that  the  leg  should 
float  clear  of  the  bed;  and  I  think  it  worth  while  to  say  that  when  lateral 
splints  only  are  used,  broad  oval  pieces  of  leather  or  of  some  other  firm 
material  should  receive  the  limb  in  suspension,  rather  than  narrow  pieces 
of  bandage,  which  soon  become  cords,  and  press  unequally.      To  the 
sides  of  these  oval  pieces  bands  are  attached,  and  th^ir  ends  tied  over  the 
top  of  the  rack.     One  must  be  placed  under  the  knee  and  one  under  the 
ankle.     If  the  fracture  is  above  the  middle  of  the  leg,  complete  quietude 
of  the  fragments  can  only  be  obtained  by  carrying  the  splints  and  the 
bandages  above  the  knee. 

I  have  already,  in  my  remarks  on  the  treatment  of  fractures  in  general, 
declared  my  acceptance  of  the  so-called  ''  immovable  apparatus"  in  the 
treatment  of  certain  fractures  of  the  leg  below  the  knee,  and  especially  of 
the  plaster-of-Paris  dressings.     In  hospital  practice,  where  these  dress- 
ings can  be  applied  by  experts,  and  where  the  limb  can  be  watched  dailj 
and  hourly,  most  or  all  of  the  dangers  incident  to  this  form  of  dressing 
may  be  avoided ;  but  even  here  I  have  occasionally  seen,  from  a  little 
too  much  delay  in  opening  the  dressings,  serious  trouble  ensue.    Its  most 
devoted  advocates,  Seutin,  Velpeau,  and  others,  have  never  denied  tbc 
necessity  of  caution  in  its  use.     On  the  other  hand,  when  applied  judi- 
ciously, even  immediately  after  the  receipt  of  the  injury,  and  when  care- 
fully watched  and  opened  freely  on  the  first  notice  of  danger,  it  has,  io 
my  wards,  and  in  the  hands  of  my  excellent  house  surgeons,  often  served 
its  purpose  more  completely  than  any  other  apparatus  or  splints  I  have 
even  seen  employed.     It  has  steadied  and  supported  all  parts  of  the  lim^ 
more  completely,  and  permitted  it  to  be  handled  more  freely,  than  anv- 
thing  else  could  do.     In  simple  fractures  patients  have  been  permitte<* 
to  walk  about  upon  crutches  after  the  third  or  fourth  day,  and  generallv 
no  harm  has  resulted.    In  one  case,  however,  I  believe  this  liberty  cause<i 
a  seriou-s  delay  in  the  union  ;  and  in  another  an  abscess  resulted,  which 
would  have  been  avoided  if  he  had  remained  in  bed. 

Inasmuch,  however,  as  among  the  claims  lately  instituted  for  the  piasters*' 
Paris  dressing,  it  has  been  affirmed  by  at  least  one  surgeon  that  it  is  competenj 
to  prevent  in  all  cases  shortening  after  fractures  of  the  bones  of  the  leg,  as  wel* 
as  of  the  thigh  (see  chapter  on  General  Prognosis),  it  may  be  necessary  to  ref*^'' 
the  question  at  once  to  the  test  of  experience,  and  thus  dispose  of  it  before  coD* 
sidering  the  subject  of  treatment. 

F.  A.,  aet.  24,  fell,  breaking:  his  left  leg  three  inches  above  the  ankle,  and  w*^ 
admitted  to  Bellevue.  Dr.  Thomas,  while  the  limb  was  extended  to  its  utmost, 
applied  the  plaster-of-Paris  dressings  from  the  toes  to  the  knee.  The  dressing* 
were  removed  in  my  presence,  at  the  end  of  six  weeks,  when  the  bones  were 
found  united  with  a  shortening  of  one  inch. 
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^  T.  M.,  «Pt.  30,  fell  and  broke  hU  left  leg  by  a  twist  of  hi»  foot.  Fracture 
aitnple,  oblique,  and  iti  lower  thiriL  Plaater-of-rarJ»  wa**  applied  at  once,  while 
•xtention  WHK  made  to  tbe  utinoj?t»  The  splint  was  renewed  once  during  the 
tPemtment,  and  on  the  llHh  of  April,  the  spiirit  being  removed,  I  found  the  limb 
united,  and  shorteued  three-quarters  of  an  inch. 

These  two  cases  will  serve  to  illuHtrate  what  has  been  my  experience  at  Bcllevue 
»n<i  elaewhere  with  the  pliuMter-of-Paria  as  a  means  of  extension.  Of  fifteen  eases 
ot  oblique  fractures  of  the  shaft  in  my  record,  the  average  shortening  is  nearly 
three-quarters  of  an  inch^  and  all  are  shortened.  It  is  not  the  practice  gener- 
ally at  Bellevye  to  give  an  am^thetic  In  applying  plaster  to  the  leg,  nor  is  it 
m^ntioued  as  having  been  uaed  in  mure  than  one  of  the  cases  contained  in  Dr. 
Vmn  Wageueo's  tables,  referred  to  in  the  chapter  on  General  Frognosiis.  But, 
to  determine  the  value  of  this  method  in  a  ca»c  of  aimple  oblique  fracture  of 
both  bones,  I  first  measured  the  limb  carefully  before  it  was  dressed,  and  found 
it  shortened  half  an  inch.  The  patient  wwa  then  placed  under  the  intfuence  of 
m  4insesthetic,  and  forcible  extension  made  with  pulleys  until  the  limb  was  of 
the  same  length  as  the  other.  In  this  position  it  was  retained  nntil  the  plaster 
was  applied,  from  the  toes  to  above  the  knee,  and  had  hardened.  At  the  end  of 
about  SIX  weeks  the  dressings  were  removed,  and  the  limb  was  found  to  be  short- 
ened half  an  inch  precisely  the  same  as  before  the  extension  was  employed. 

It  is  certiiin  that  this  form  of  dressing  makes  no  permanent  ex  ten?*!  on  within 
t  range  of  three-qnarters  of  an  inch»  and  that,  therefore,  for  all  practical  pur- 
poses, as  a  means  of  preventing  shortening,  it  is  useless. 

The  following  careful  description  of  the  proper  mode  of  applying  piaster-of- 
Paris  bandages  in  fractures  of  the  leg,  baa  been  prepared  at  my  rc^iijuest  by  Dr. 
S.  B.  St.  John,  late  House  Surgeon  to  BcHevue  Ilospital.  His  large  experience 
and  his  habits  of  accurate  observation  render  his  staitenienls  pecnliarly  trust- 
worthy. **The  materiala  necessary  are  blanket  or  cotton-wadding,  blanket 
beiog  preferable,  and  pi  aster- of- Paris  bandages,  which  are  prepared  by  rubbing 
'  y  plaster  into  the  meshes  of  a  bandage  of  coarse  texture,  and  rolling  it  up  so 
k  to  make  it  convenient  of  application.  (These  may  be  kept  ready  for  use  m 
Deans.)  The  bones  having  been  piaL-ed  in  position,  the  leg  is  placed  upon  the 
Fblanket,  which  is  cut  and  folded  neatly  around  it,  and  secured  by  a  few  pins. 
[The  blanket  should  extend  from  the  base  of  the  toes  to  the  knee,  or  in  case  of 
Ifraetare  above  the  middle,  or  of  compound  fracture  at  any  point,  a  few  inches 
]  ibove  the  knee.  The  plaster  bandages  should  then  be  immersed  in  hot  water, 
I  to  which  a  little  salt  has  been  added  to  hasten  the  setting,  and  while  in  the 
inter  they  may  be  gently  kneaded  to  ioatire  moistening  of  every  part.  In  about 
three  minutes,  or  when  bubbles  of  air  cease  to  rise  from  them,  they  will  be  ready 
forus<»,  and  should  be  taken  out  as  they  are  wanted,  and  gently  squeezed  to  get 
nd  of  superfluous  water.  They  arc  then  to  be  appliefl  after  the  fashion  of  an 
ordinary  bandage,  over  the  blanket,  with  just  sutlicient  firmness  to  insure  a 
complete  fit.  If»  at  any  revolution  of  the  bandage,  the  plaster  is  seen  to  be  dry, 
it  should  be  moistenecf  by  dipping  the  hand  in  water  and  rubbing  it  over  the 
^fy  surface.  Extra  turns  of  the  bautlage  should  be  taken  at  the  places  where  it 
in  necessary  to  secure  extra  strength  to  the  splint.  Three  or  four  bandages  (six 
fWflB  long)  are  usually  snfiicient  to  make  a  hrm  splint.  This  splint  will  usually 
^  «mficiently  pliable' just  after  its  application  to  allow  of  rectification  of  any 
ittiliy  position  which  may  have  occurred  during  its  application.  It  should  then 
^♦*kept  in  shape  by  the  pressure  of  the  hands  until  it  hardens,  which  will  be  in 
^^  ten  to  thirty  minutes,  according  to  the  freshness  of  the  plaster  and  texture 
**^th«  bandages  used.  U,  for  any  reason,  it  is  dei^irable  to  cut  the  splint  so  as 
***tdttntof  its  removal,  or  to  cut  a  fenestra  through  which  to  observe  any  part, 
thiftaijiy  best  be  done  before  the  plaster  becomes  perfectly  dry,  say  in  from  two 
l^five  hours  after  its  application,  depending  upon  the  quality  an<i  freshness  of 
'^c  plaster.  It  will  then  cut  like  hard  cheese,  and  a  stout, sharp  knife  should  be 
•^eo.  In  splitting  a  splint  anteriorly,  it  is  convenient  at  the  same  time  to  take 
^*  a  piece  about  an  inch  wide,  by  making  two  parallel  cuts  one  inch  apart,  one 
*»nmaer  side  of  the  median  line,  extending  nearly  through  to  the  blanket,  and 
mt\  by  raising  the  strip  at  the  upper  edge  and  culling  on  either  side  alternately* 
^•"fi  tection  may  be  completed,  iind  the  central  slip  removed  without  danger  of 
cutting  through  the  bbinket  and  w^onnding  the  patient.     The  blanket  may  then 
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be  cut  with  8cis*i^om  and  the  5*plint  sprung  off  to  exiimine  the  limb,  if  necesaw?' 
When  replaced,  a  bandage  should  be  applied  over  it.  If  it  Mhoutd  be  neciBaif? 
to  cut  li  aplifit  which  hai*  already  become  dry,  aud  cuts  with  great  dlfficnltj*  '* 
may  be  srifleued  with  hot  water^  applied  by  a  sponge  ia  the  track  of  the  propued 
section  for  ten  or  iSfteen  minutes. 

"  If  it  ia  neca'*sary  to  cut  »uch  a  large  fenestra  that  only  a  small  strip  of  tli^ 
splint  would  be  left  connecting  its  upper  and  lower  portions*  it  is  better  to  idsp^ 
a  different  plan  of  application.     For  this  it  is  necessary  to  have  a  solution*^ 
phister-of-Parifl  in  water  of  the  consistency  of  cream.     A  piece  of  biaokd  i^ 
then  cut  long  enough  to  reach  from  the  toes  to  the  top  of  the  pn:»|x»scd  tiplint^ 
and  about  fifteen  inches*  wide.    This^  is  to  be  thoroughly  soaked  in  the  solution* 
and  folded  several  timea  so  as  to  be  about  two  or  three  inches  wide  when  folded^ 
This  is  to  be  applied  along  that  part  of  the  limb  which  it  is  not  neceatrPtO' 
keep  under  observation  (if  convenient,  along  it«  posterior  aapect),  and  it  U  iW 
to  be  secured  in  position  by  circular  turns  of  the  planter  bandage  above  and 
below  the  portion  to  be  left  exposed.     Whenever  a  plaster  apparatus  extendi 
above  the  knee,  and  it  is  propos^ed  to  sling  the  leg  from  a  cradle,  the  legsliQuli. 
be  flexed  slightly  upon  the  thigh,  so  that  it  may  be  swung  horizontally.    Aof 
portion  of  a  plaster  splint  exposed  tu  the  nn^istu re  of  discharges  orof  witer 
Uied  in  dressing  should  be  carefully  protected  by  oil  silk  and  cotton -vvaddiog. 
In  ciise-s  where  not  much  ewelling  ts  anticipated,  blanket  is  preferable  to  eoUofl— 
wadding,  as  an  elastic  medium  between  the  splint  and  skin,  because  it  «  o^ 
more  even  thickness  and  retains  its  place  better  when  the  splint  is  removed, Wt 
cotton  answers  better  w4ien  much  swelling  is  anticipated,  as  being  more  elastic  * 

Fio.  308. 


Plaeter-of-Parift  dressing,  und  suspension. 

The  accompanying  illustration  (Fig.  80S)  has  also  been  made  for  inebv'^^^ 
St,  John,  and  furnishes  a  faithful  pictureof  oneof  the  many  similar  ca«e8wlji<:" 
have  been  under  treatment  by  this  method  at  Bellevue  Hospital. 

Dr.  George  A.  Van  Wagenen,  whileacting  as  house  surgeon  at  Bellevue,  d^vwf" 
a  most  ingenious,  simple,  and  etiective  apparatus  for  suspending  the  limlv 
will  be  found  illustrated  in  the  accompanying  woodcut  (Fig.  yo9).    **  It  • 
of  an  elbow  1  of  wood  projecting  over  the  foot  of  the  bed,  from  which  thi  i«! 
is  su.ipended  by  two  pieces  of  rubber  tubing;  one  above  the  ankle,  the?  otW 
just  below  the  knee.     The  tubes  have  common  grooved  iron  pulleys  or  whecJH 
each  end;  those  above,  rolling  on  a  large  iron  wire  to  allow  motion  toward i*" 
bead  or  foot  of  the  hnd  ;  those  below,  ut  right  angles  to  the  others,  holding  t 
rings  of  rope  in  which  the  leg  rotates;  this  last  being  far  the  moat  imporUB 
allowing  the  patient  fo  turn  on  either  jftde.     Motion  on  these  rollers  is  accr* 
plished  with  so  /iftfe  resi^taure  that  there  is  no  pain. 

*'  The  upright  of  the  clhi)w  to  go  at  the  foot  of  Ihe  bed  should  be  long  90la^ 
to  rest  on  the  tioor,  or  any  convenient  part  of  the  bedstead,  and  project  ib^ 
two  feet  above  the  level  of  the  mattress — the  horizontal  piece  long  eoougfc  j 
reach  nearly  to  the  knee ;  pine  J  by  2  inches  is  heavy  enough.  The  angle  nw« 
by  theae  pieces  is  braced,  and  a  strap  of  hoop-iron  outside  makes,  it  very  itxooi 
In  the  horizontal  piece  two  slots  are  cut  wide  enough  to  allow  the  iron  P>^ 
to  paas  through^  and  of  sutlicient  length  to  allow  the  patient  to  dmwUvU 


npiiid  Uown  m  beil.  A  k  inch  iron  wire  pftHeen  the  whole  letij^th  of  ttiia  piece 
ibove  the  tilotSf  steadied  by  small  st^ples^  eo  that  it  may  be  withdrawn.  On  this 
ih»?upj»ef  pulleys  ruti.  The  wire  shields  r  ^  above  these  slots  are  to  prevent 
tlie  biddoihea  from  resting  upon  the  rollers, 

FiQ.  30U. 


Vfiti  Wageoen'e  suBpcmaioti  mjy\ 


"The  pulleys  or  wheels  are  fastened  in  the  rubber  tubes  by  making  a  few 
tuniijof  copper  wire  aniund  the  iron  screw  of  the  pulley.  This  is  pushed  into 
[  ihttube  atid  bound  outside  with  tine  wire. 

"Riugi*  of  fop-e  large  enough  to  pass  over  the  foot  are  then  put  throttgh  the 
I  bfff  pulleys*  If  these  rings  (ipen,  or  the  foot  is  slipped  out  of  them,  the  leg 
[httkbn  down  without  any  of  the  apparatus  about  it.  and  the  large  wire  may  be 
[•ithdfiwa  aod  the  leg  lowereil.  with  the  pulleys  and  rings  still  attached/'^ 


J'TO   310, 


G*  Wackerhagen's  ruethiid. 

Then*  are  a  few  casea  in  which  a  very  much  better  position  of  the  fra^- 
^t-nts  cati  be  secured  by  placing  the  patient  under  the  influence  of  an 

I  Van  Wageticn,  Med*  Reoord,  April  1, 1873. 
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anseathetic,  and  by  applying  the  dressings  during  complete  anjestbma- 
But  the  surfjreun  needs  to  be  warned  of  two  things  in  this  connect/on- 
First,  tbsit  just  as  much  harm  can  be  done  to  the  soft  parts  by  violenf 
wrenching  and  pushing  when  the  patient  is  insensible  as  when  he  h  fully 
conscious ;  second,  that  while  the  patient  is  passing  under  the  influencje 
of  an  anfesthetic  he  is  liable  to  violent  muscular  spasms,  which  may  <lo 
serious  injury. 

What  is  known  as  the  Bavarian  method  of  using  plaster*of-Paris  In©* 
been  adopted  by  some  American  suri.'eons,  which  consists  essentially  itm 
leaving  the  spjlint  open  in  front  and  behintl,  or  in  leaving  it  connected 
posteriorly  only  by  a  strip  of  cloth,  which  serv^es  as  a  hinge.  This  plum- 
has  been  especially  recommended  by  Dr.  G*  Wackerhagen,  of  Brooklp-*. 
N.  Y.  By  this  method  all  danger  of  strangulation  is  avoided.  A^ 
between  this  plan  and  tlie  use  of  sole  leather,  which  can  be  madelofil^ 
as  accui'ately,  or  nearly  so,  us  plaster-of- Paris,  it  is,  therefore,  a  (jue^tiai^ 
of  convenience  rather  than  of  pmctical  utility. 

[The  BavariaQ  splint  or  soiiie  modification  of  it  la  one  of  the  beat  as  weili^ 
aimplait  dressingis  for  fractures  uf  the  leg.     In  its  simplest  form  this  splint c  ^ 

Bists  of  two  pieces  of  heavy  llanncl  cut  to  fit  the  limb,  but  sufficiently  large  III  

than  to  envelop  it;  they  are  nnw  stitched  together  by  a  straight  Ream  aloof 
the  back;  tlien  this  dressing  is  placed  under  the  limb  and  the  inner  UycfW 
folded  evenly  around  the  part  and  secured  by  long  pins  or  stitches  (Fig.  311); 
while  the  leg  iw  held  firmly  in  position  mix  the  plaster-of- Paris  with  alwutiD 
equal  bulk  of  water  and  rapidly  apply  it,  partly  by  pouring  it  over  tlrt?  oater 
layer  of  flannel  an  A  partly  with  a  spoon  ;  now  quickiy  bri(i| 
KiG.  311,  the  two  portions  of  the  outer  layer  over  the  limb  »£»  isl» 

meet,  and  smooth  thejn  with  the  hands  so  as  to  remove  lli? 
inequalities  in  the  distribution  of  the  plaster  h*  f  ' •  ' 
hardens  ;  the  edges  are  to  be  trimmed  and  the  pina  r^ 
the  splint  is  raaiiitaiued  in  position  by  a  firm  roller  .,  i 
to  its  whtile  extent.  On  removal,  to  examine  the  liinLi,  iht 
dressing  opens  in  front  like  a  book,  while  the  seam  n,{i^ 
posterior  part  acts  as  a  hinge. 

Mr.  Hryimt  states  that  a  similar  dressing  is  in  generi]ai_ 
in  Guy's  Hospitab  London,  and  illustrates  its  applia'' 

quite  elaborately.     Coarne  **  house*flannel  '*  which  his  1 

shrunk  is  selected  J  two  equal-sized  pieces  are  first  cut  lonf 
enough  to  reach  from  the  lower  border  of  the  patella  to  ihrt^ 
inches  below  the  heel,  and  in  breadth  about  six  inchwr'"*" 
than  the  circumference  of  the  ealf,  so  as  to  allow  the  ed^ 
overlap  about  three  inches  when  the  (iannel  is  folded  i 
the  leg.  One  of  these  pieces  should  now  he  applied  to 
leg,  it«  centre  corresponding  with  the  centre  of  *'  '' 
its  two  flaps  brought  tightly  together  over  ti 
312),  where  they  sbotdd  be  firmly  stitched  togtu,, 
upper  part  down  to  the  hollow  of  the  instep;  holding  I 
foot  at  right  angles  and  dragging  tlie  flannel  tighily  'w 
ward,  stitch  the  sole  from  the  toes  to  the  heel :  linaflr  »tltt» 
the  remaining  piece  along  the  dorsum  of  the  foot,  T^ 
rtaonel  along  the  sole  of  the  foot  to  within  an  inch  < 
stitches  should  next  be  cut  olf  and  the  edges  turned  back  ;  the  sUD^fflt^ 
flannel  along  the  front  of  the  leg  and  dorsuDiof  the  foot  should  be  Used  u^tl^. 
the  leg  in  the  cradle.  The  next  step  is  to  apply  to  the  flannel  a  pf^M*'  m^^^ 
precipitated  chalk  and  mucilage  ot  gum  acncia»  stirred  to  the  ^ 
noney  (or  plaster-of  Paris);  use  the  hand  or  a  brush  so  a^  to  t*pi  ^ 

and  make  it  enter  all  the  inequalities  of  the  flannel.     Now  apply  mh"  *'=«^^^ 
layer  of  flanneb  placing  it  just  as  the  first  was  placed,  with  it^s  centre  co/'^ 


The  Bavarian 
Kpliiit  :  thi*  first 
pie<"«  of  (laonel  ap- 
plitul  »ud  the  sec- 
ond ready  for  iho 
plHSt«r. 


iili  the  median  line  of  the  calf,  folding  its  edg 
m  up  together  in  fnmt  over  the  edges  of  lb 
_  It  by  «titche»  at  jntervtiU  down  the  leg  dose  to  tlie  skin,  Wtien  the 
itwiiig  ii  dry  the  limb  is  removed  from  the  cradle,  and  the  splint  removed 
from  the  leg  and  diirsum  of  the  foot  hy  cutting  up  the  atitchea  along  the  front, 
U3<i  then  forcihly  separating  the  edges  of  the  flannel.  The  edges  of  tlie  splint 
Bu»y  then  be  bound,  eyelets  made  for  tape,  when  it  may  be  reapplied  and  laced 
finely  m  its  position. 


Fto.  312. 
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Brfml'i  dreeing ;  «,  fimt  Inyertif  flatinel  Jipplieii  to 
tl»»ltiiib;  A|  eecond  layer  about  to  be  applie^l. 


Bavanan  aplini  completed* 


This  form  of  splint  applied  in  fractures  of  the  upper  part  of  the  tihia,  or  Into 
111* knee-joint,  is  very  serviceable.     It  m  an  immomle  removable  splint.     (Fig. 

AgypAtim  spliDt  is  recommended  by  Croft,  of  London^  aa  follows:  Select  a 
por  house  flannel,  or  an  old,  thin,  shrunk  blanket,  or  any  suitable  aubsti- 
it<*;  nhupe  the  pieces  by  mciisurement,  taking  the  circumference  of  the  limb 
QW  the  knee,  at  the  biggest  part  of  the  calf,  just  above  the  ankle-joint,  from 
I.A0Dt  of  the  ankle-joint  round  the  heel  to  the  front  again,  and  at  the  middle 
Ito metatarsus  ;  the  flannel  of  each  splint  should  be  in  width  half  an  inch 
IfiKthaa  half  the  circumference  at  any  of  those  points;  the  width  of  the  two 
iplioti  should  be  one  inch  less  than  the  circumference  of  the  limb  at  any  cor- 
iponding  part^  and  long  enough  to  extend  from  the  tubercle  of  the  tibia  U> 
middle  of  the  metatarsus;  four  pieces  are  required,  two  for  each  splint j 
lire  two  bandsiges  of  common  mnslin  each  five  to  six  yards  long  and  two 
ie«  and  a  half  in  width  ;  mix  about  a  handful  of  good  dry  plaster  with  water 
the  consistence  of  thick  cream;  lay  the  inside  pieces  of  flannel  on  the  table 
hrd,  the  outer  surface  being  upward  ;  soak  the  outside  pieces  in  the  plaster 
WkWly  and  lay  them  out  on  their  respective  inside  pieces.  Whilst  tniction 
fpt  up»  and  the  ends  of  the  broken  bones  are  maintained  in  apposition,  the 
ptt  to  be  applied  and  smoothed  ;  then  the  bandage  is  to  he  put  on  ;  trac- 
be  maiotained  during  the  hardening  rd*  the  plaster;  then  the  limb 
laid  on  a  large  soft  pillow,  the  toes  directed  U|tward  and  the  knee  a 
l«  bent.  Great  caution  should  l»e  taken  that  the  bandage  is  not  drawn  tightly 
here,  and  that  no  one  turn  is  tighter  than  another.  The  two  splint43  should 
meet  each  other  by  about  half  an  inch  in  front  or  behind,  the  intervals 
_  ing spanned  by  the  dry,  porous  muslin.  At  the  sides  the  bandage  is  fixed  to 
tfctiphnts  by  the  plaster  which  oozea  into  it  from  the  outer  layer  of  flanneL 
^hfo  it  Wcomes  necessary  to  inspect  the  limb  the  bandage  C4in  be  split  np  along 
tike  middle  line  in  front,  and  the  dressing  opens  as  it  is  hinged  by  the  muslin 
hadigv  which  spans  the  interval  behind.] 

In  iiuch  few  cases  as  demand  or  warrant  a  resort  to  permanent  exten- 
di and  counter- ex  tens  ion,  a  double  inclined   plane  furnishes  a  conve- 
.  mode  for  its  accomplislioient ;  but  it  is  only  occasionally  that,  in 
llrf  the  leg,  permanent  extension  and  counter-extension  can  be 
an  assertion  whieb,  however  much  it  may  surprise  the  inex- 
?*n€iKjed^  observation  will  prove  to  be  true.     If  the  fnw?ture  is  near 
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the  middle  of  the  leg,  f|uite  remote  from  the  points  upon  wiihii  ^ 
appliances  for  extension,  etc.,  ure  to  be  made  fast^  and  die  intlamQi».  ^ 
is  moderate,  something  may  be  done  in  this  way:  but  when  the  poirm^^ 
fracture  approaches  the  ankle-joint,  as  it  actually  does  in  a  great  m»jc^*^ 
of  cases,  a  gaiter,  made  of  any  material  whatever,  if  it  has  saffic  i  ^ 
finniiess  to  overcome  completely  the  action  of  the  muscleSt  will  ineritfA-^i 
cause  congestion  and  swelling,  accompanieil  sooner  or  later  with  g»  *( 
pain  and  with  ulcerationa^  and  simply  because  the  extension  i^  nti 

Fio.  314. 


Jftiiie?  Hutihtnaon's  splint,  for  exteQsion,  etc.,  in  frnrtureH  of  thtj  li'g.     (Fnnn  Oihmta  i 

directly  upon  parts  already  tender  and  inflamed  from  the  accid««Dt  itieff: 
and  w^hen  we  add  to  tliis  complete  ami  violent  ligation  of  tlje  limb  nt^f 
the  seat  of  fracture,  a  .siuiilar  ligation  nf  tiie  limb  just  below  the  kiJ«^ 
for  the  pur|>ose  of  making  counter-extension,  we  are  prepared  to  uoder- 
stand  how  the  worst  consequences  may  ensue. 

Neilb  of  Philadeluhiii.  and  orhers  have  sought  to  overcome  some  of  tb?  f^i'^^- 
culties  m  the  way  ot  makiiip  extension  in  fractures  of  the  leg«,  by  ijubtiruu*? 
adhesive  pla.'^ter  for  tlie  UHtial  extending  or  counter-extending  band^.  S^p  ''^• 
Neill:  *' F*ir  8ini|il«  fracture.^  of  both  bones  of  the  leg,  attended  with  ahortf' 
ing  and  deforarity  not  easily  overcome,  the  limb  abould  be  plac^^d  io  »  ^'"'^ 
fracture-box  with  sides  extending  m  high  as  the  middle  of  the  thlgli<  ^^'^  ^ 

Fw.  315, 


John  NelU's  apparariia  for  fracturo^i  of  the  leg  reiiairitig  extetisinn  utid  onnnt4sr'«l«n** 

Pillow  should  be  used  for  compreases.  The  couriter-extcnston  in  mfidebf^ 
of  adhesive  plaster,  rnie  inch  and  a  half  in  breadth,  secured  on  eitch  ^i*^*  ,  ^ 
leg  below  the  knee,  and  above  the  seat  of  fracture  by  narrower  strips  of  p**^ 
applied  circularlv.     The  end  of  the  counter-extending  strips   may  t^ 
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llo  holes  in  the  upper  end  of  the  sides  of  the  fracture-box,  by  which  the 

'  f  caunter-rxtrruion  U  rrtiflered  nrarlij  ptirnilef  with  thf  limb.     The  extcimioa 

Idlio  to  be  made  by  adhesive  strips,  in  n.  mode  which  is  now  well  known  and 

ijfiemlood.    The  ends  of  the  extending  band?*  Jimy  he  fastened  to  the  foot- 

lof  the  box."* 

irNeill   further  remarke :  *' In  compound   fractures  of  the  leg^  Hhorteiiing 

Iftf^elorajity  iire  often  difficiilt  to  overcomej  as  is  well  known  to  experienced 


Joliu  NttiU'a  apparatus  for  (.•omptiund  fractureis  of  the  leg. 


m.    In  such  cases  we  may  wish  to  dress  the  wounded  soft  parts,  and,  at 
De  time,  maintain  a  certain  amount  of  extension  and  counter- extension. 
tj#  readily  accomplished  by  having  the  sides  of  the  fraeture-box  sawed 
I  at  the  knee,  so  that  the  sides  of  the  box  above  the  knee*  from  the 
Fof  which  the  counter-extension  is  made,  need  not  be  disturbed  during 
edreteing»  while  that  portion  of  the  side  of  the  box  corraHponding  to  the  leg 
ujr  be  opened  at  pleasure  without  diminishing  the  tension  ot  the  extending  or 
rD)uoter-extending  baiids.'' 

Itjojmpound  fractures  of  the  leg»  Dr.  Gilbert  recommends  a  modification  of 

ommon  fracture-box.     In  this  apparatus  the  foot-board  m  omtttcd,  and  a 

I  for  the  reception  of  the  frame  of  the  tournit|uet  is  substituted.     Each  side 

Ijbox  consists  of  three  separate  segments*.     Of  these  the  upper  and  lower 

Danently  screwed  to  the  botttim  board,  and  the  central  one  is  attached  by 

By  this  arrangement  there  h  full  access  to  the  wotjnd,  which  may  be 

Fig.  317. 


Giilfcrt's  bitx  for  isnnpMiiid  fraeturKj  of  ih*?  teg. 
I.  The  four  <?«iuiiter-extending  adhesive  strip,  aa  if  oEcirdiii;jc  the  kii<?o  and  tipper  purU 
^W|.    2.  The  two  extending  adhesive  i^tripa  croasiug  at  the  bottom  of  the  foot,  ready  to 
|Wt{iplj«d  to  Uie  foot     3.  Tourniquet. 

I^Rfted  from  day  to  day  without  disturbing  the  extension  and  counler-extension 
|»iinliincd  by  the  permanently  attached  upper  and  lower  segments. 

Tbe  following  woodcuts  are  intended  to  itlnstrate  an  apparatus  invented  by  R. 
I  p. Cnujdall,  for  the  purpose  of  making  permanent  extension.  The  extension 
1 'lamented  as  being  made  by  a  gaiter,  out  r>r.  Orandall  leaves  it  to  the  choice 
[ifuttiiigeoTi  whether  he  shall  employ  the  gaiter  or  adhesive  strips.' 


Med.  Exam.,  vol.  xi.  p.  5siJ,  1856* 

Me«L  Joiim.,  vol.  iv.  p.  ItKl^  Jan.  1851} ;  also  Transaa.  of  Med.  Abboc  of 
ink]  New  York,  18&5,  pp.  81,  82. 
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ex- 


Without  intending  to  deny  to  these  contrivances  for  permanent 
tension  much  ingenuity  and  some  little  practical  value,  I  am  far  Qr"""^™ 
conceding  that  they  will  be  found  capable  of  overcoming  the  actioc^^  *^ 
the  muscles  where  the  ends  of  the  fragments  do  not  support  each  otfc*^^- 
Their  mode  of  action  is  such  that  they  can  scarcely  do  more  than  *^ 

steady  the  limb,  and  if  they  operate  upon  the  fragments  at  all  in  '^  ^^ 
direction  of  their  axes,  it  must  be  only  in  the  most  inconsiderable  degi — ^^^• 
The  adhesive  plasters  are  substituted  for  the  circular  knee-bands  and  -^c^l^c 

Fio.  318. 


Section  of  Crandall's  apparatus,  applied  to  the  limb;  showing  adhesive  plaster, 
counter-extending  bands,  and  gaiter  for  extension,  etc. 

gaiters,  with  a  view  to  avoid  ligation  ;  but  in  order  to  do  this  they  must 
not  encircle  the  limb,  but  only  be  laid  parallel  to  its  long  axis.     The  leg 
of  an  adult,  or  that  portion  to  which  the  adhesive  plasters  can  be  applied, 
supposing  the  fracture  to  be  exactly  at  the  centre,  may  be  sixteen  inches, 
that  is,  eight  inches  for  extension  and  eight  for  counter-extension ;  but 
when  we  employ  the  same  means  for  extension  in  fractures  of  the  thigb. 
we  find  it  necessary  to  apply  the  strips  over  the  whole  of  these  sixteen 
inches,  the  entire  length  of  the  leg,  or  they  will  not  hold.     It  will  be 

Fio.  319. 


Crandall's  apparatus  complete.     The  counter-extending  straps  are  passed  over  a  bk^'k '^ 
wood,  8upix>rted  above  the  knee,  to  prevent  their  pressure  upon  the  sides  of  the  knee. 

apparent  also  that  we  cannot  use  even  the  eight  inches  which  we  hav^* 
for  the  purpose  of  argument,  allowed  these  gentlemen  in  fractures  of  tb^ 
leg.  There  must  be  at  least  a  space  of  eight  inches  between  the  endsO' 
the  two  opposing  strips  in  order  that  they  may  operate  at  all  upon  thj 
fragments ;  indeed,  I  do  not  believe  that  even  then  their  influence  woo''* 
reach  beyond  the  skin  to  which  they  were  directly  applied ;  but  if  * 
space  of  eight  inches  is  left,  only  four  remain  for  the  strips  at  eith^"^ 
end  ;  and  this  is  an  amount  of  surface  wholly  insufficient  for  our  purpose 
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nVkt,  then,  shall  we  tio  when  the  trat*ture  is  near  one  of  the  extremities 

I  of  the  hone  ?     These  gentlemen  seem  to  have  forgotten,  moreover^  that 

the  whole  leg  is  tender,  and  that   the  skin  easily  vesicates.     In  short, 

rJiKro  not  seen  the  many  ]Kjintis  of  difference  between  the  application 

"  rmoans  in  fractures  of  the  thigh  and  leg,  and  which,  while  they 

tifow  us  to  accomplish  all  that  we  cotild  desire  with  the  one,  are  of  little 

Fm.  320, 


^^3^ 


Posterior  %'iew  of  the  lower  |x»rtioii  of  CraudaH'e  appamtus. 

rtto  use  in  the  other.  We  shall  then  always  come  to  the  same  conclti- 
lioB:  whatever  means  we  may  employ  to  make  permanent  extension  in 
fbcture*  of  the  leg,  we  must  either  fail  to  accomplish  all  tliat  we  desire, 
or  incur  the  huzanls  incident  to  complete  and  firm  ligation  of  the  limh  ; 
and  if  the  preference  is  given  to  any  form  of  apparatus  to  accomplish 
ihese  ends,  it  must  be  to  some  form  of  the  ilouble-inclined  plane,  by  which 
ifmav  at  least  avoid  ligation  in  the  upper  part  of  the  limb,  the  counter- 
exiension  being  made  against  the  under  surface  of  the  thigh,  while  it  is 
imung  upon  the  thigh- piece  ;  or  to  one  of  the  long  stmight  thigh-splints, 
Nbichwill  enable  us  to  make  the  counter-extension  from  the  thigh  and 
I  f^ritieam. 

If  a  double  inclined  plane  is  used,  I  prefer  either  a  plain  apparatos, 

Wclms  we  have  already  described  as  in  use  for  fractures  of  the  thigh, 

Fia.  32K 


Uitfytk*$  double  mclioed  plane,  ftppliod  bo  the  leg  jn  caae  of  compound  fracture. 
(From  Miller,) 


^^Mtmcted  of  boards,  joined  together  by  hinges  opposite  the  knee,  and 
^  in  upright  foot-board,  upon  wbich  a  carefully -arranged  and  thick 
f'ttkioft  has  been  placed ;  or  the  more  elegant  double  inclined  plane  of 

h  mng  Listen's  apparatus,  it  must  not  be  inferred  that  the  knee  is 
''••js  to  be  bent.     The  apparatus  is  designed  to  be  used  occasionally 
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Straight  splint ;  and  tliere  will  be  found  roany  cases  of  fractui:-^*  "^ 
[legs  in  which  the  straight  position  will  be  most  suitable:  this  is  ^^*?^ 
|!ly  true  of  such  fractures  ns,  occurring  just  below  the  knee-joint^    ii*^* 


Fig.  322. 


^.^ 


Louis  Bsuer'a  wire  BpHnU  for  the  leg* 

the  line  of  fracture  directed  obliquely  downward  and  forward,     liul  tl* 
are  many  compound  fractures  which  deniiind  the  same  extended  positi* 
and  in  nearly  all  causes  where  this  fonn  of  apparatus  is  used  aa  a  don 
inclined  plane,  the  lower  end  of  the  splint  should  be  elevated  so  that 
heel  shall  not  be  much  helow  the  level  of  the  knee. 


FiQ.  323. 


/<^^ 


Swing  box  or  *•  cmUIe/'    ( From  Skey  \ 

Bauer's  wire  splints,  used  also  for  side- splints,  when  they  on*  form* 
to  fit  the  limb  accurately,  possess  some  advantAges  which  must  rw^n/ 
mend  them  to  the  attention  of  surgeons ;  but  neither  these  splint*  o*'^ 
any  other,  however  accurately  fitted,  ought  to  be  applied  direcdv  ^'  j 
the  naked  skin.     They  ref|uire  always  the  interposition  of  a  well^p«w^ 
lining. 

<  Bftuer,  BufTalo  Medical  Journul,  April.  ]^s:   v..i    «.i 
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tes  »re  rarely  u^seful  exct^pt  in  certain  conipouncl  fractures.  Tliey 
e heavy  and  awkward  mjicbioes,  wliicli  prevent  tlie  patient  from  moving 
mdilj  in  b^d;  or  which,  boin^  fixed,  if  he  doei^  move,  allow  tlie  upper 
h^eot  only  to  descend,  or  to  move  upon  the  lower  as  a  fixed  point. 


Fig,  .124. 


'  u 


M  "^ 


a^=^ 


^"^ 


'hi^^l 


Sailer's  criii'lle,     (From  Ferguisson.) 

11  used  at  all,  they  ought  generally  to  be  suspended,  or  made  to  move 
aM6U5|iended  railway.  But  however  they  are  arranged,  the  limb  is  a 
gftit  part  of  the  time  concealed  from  sjght,  and  the  surgeon  is  prevented 
from  making  use  of  sucli  means  to  rectify  deviations  in  the  line  of  tlie 
:  bcoeishe  would  probably  have  otherwise  employed. 

The  swing  invented  by  James  Salter,  of  London,  is  coostructeii  so  as  to  allow 
BQt  only  ft  lateral  motion,  hut  also  a  more  complete  motion  in  the  direetion  of 
thtttiiof  the  limb,  by  which  the  danger  of  pushing  the  fragrnenta  upon  each 


Fig.  .125. 


Fig.  32(1. 


j  Ma  W,  TrBdar*!  9u»(ieaeton  ttp|ianihi9  for  comjiouiHl 
■  fractures. 


Fmcture-box,  with  movnlile 
jsides. 


^w  is  obviated.  This  is  accomplished  by  the  rolling  of  two  pullej^-wbeels 
*»!»«  1  horizontal  bar.  The  case  in  which  the  le^  reata  may  he  made  of  metal 
•w'«)fwf>oil,  and  the  frame  of  iron,  for  the  sake  of  hghtneas  and  strength. 

l^F.  Hodgen,  of  Ht.  Louis,  suspends  the  hox  over  a  pulley  placed  transversely, 
*^tl>ii  by  drawing  the  rope  to  the  right  or  to  the  left,  the  box  may  be  turned 
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Upon  either  side.  The  suspension  apparatus  clevi8e<3  bv  Trader,  of  8edalia,  Mo. 
for  Ihe  treatment  of  compound  fractures  of  the  leg.  when  it  ia  de-sired  to  empkiT 
irrigation,  I  have  fourid  very  useful  in  my  wards  at  Bellcvue.  The  limhisjuv 
peiided  by  transverse  strips  of  cloth,  over  a  tray,  from  which  the  wnter  i**  cjid- 
ducted  by  nozzles.  I  hitve  found  it  convenient  to  i*ttaeh  India-rubber  luhinf  t'j 
these  nozzles,  through  which  the  water  mny  be  conveyed  to  a  pail  placed  bwidt 
the  bed.     We  have  used  it  sjdisfactorily,  also,  for  other  c&»e^  than  fracturcti. 

Fracture-boxes,  employed  in  the  treatment  of  compound  fractures  of  Ihelfg, 
are,  in  this  country,  sometimes  filled  with  bran ;  the  bran  being  closely  packed 
upon  all  sides  so  as  to  support  the  limb  uniformly  and  gently.     This  method  *»f 
treating  compound  fractures  of  the  leg  ivas  first  suggested  by  J.  Rhea  Barton. of 
Philadelphia.'  and  has  been  nincli  used  in  the  PeunsylvaniafJospiUil;  Kttdniore 
lately  it  has  been  introduced  into  the  Bellevue  and  New  York  Cily  Hosjiitils.- 
Il  posses.'^es  the  advantage  of  aflbrding  a  perfect  protection  against  flies  iiit}j« 
summer  season,  and  of  absorbing  the  matter  as  it  escapes.     In  u.slng  the  "bria—  J 
box,"  the  aides  are  first  brought  up  into  position  and  made  fa*t     A  piece <*^ 
muslin  cloth,  one  yard  in  lengtli  by  half  a  yard  in  breadth,  is  then  laid  upontb^ 
box,  and  into  this  the  bran  is  poured,  until  it  is  about  one-fourth  full.    Tne  hnwrM 
is  then  distributed  so  u»  to  fit  the  back  of  the  leg,  and  the  limb  is  placed  in  \^^ 
tion.     After  which,  additional  bran  is  packed  on  either  side  of  the  limb,  unlil*- 
18  nearly  or  ijnite  enveloped;  the  wounds  being  first  covered  by  pieces  of  iJi^ 
smeared  with  simple  cerate*     Finally,  the  upper  portion  of  the  muslin  ?ftfk  ^ 
fastened  around  the  lirab  just  above  the  knee,  to  prevent  the  e*caj>e  of  the  br 
Whenever  any  portion  of  it  becomes  soiled  by  blood  or  pus.  it  may  be  dip] 
out  with  a  spoon,  and  its  place  supplied  with  fresh  bran*    The  support  whi< 
gives  to  the  limb  is  also  uniform  without  being  at  any  time  excessive. 

[The  fracture-box  with  bran  is  now  an  antiquated  contrivance  designed 
meet  conditions  of  suppuration  which  do  not  exist  in  the  practice  of  kny  co^ 
petent  surgeon.     It  is  occasionally  employed,  however,  but  ita  presence  indicT 
Ignorance  of  the  principles  which  now  govern  in  the  treatment  of  open  wouo' 

In  whatever  position  the  leg  is  placed,  and  with  many  of  the  fona^ 
apparatus  enumerated,  it  will  be  found  necessary  to  protect  the  limb  f 
the  weight  of  the  bedclothes  by  some  conti 
^io»  327.  ance  similar  to  that  figured  in  the  accompai 

ing  dmwiug ;  or  by  a  rack,  such  as  is  rep^^ 
sented    for   suspending   the  leg   when  leat 
splints    or    the    immovable    apparatus    is 
ployed. 

w         ufUL^^        ri  H&lgaigne,  who  declares  that  every  stireeon  L«_ 

Wjp^rackforlractoreofleg.      ^^^  ifupm^Me  it   is,  in   an  immense   majority 

cases^  to  overcome  the  projection  of  the   super^ 
fragment  when  the  limb  is  placed  in  the  extended  position  (over  a  doublf    ^ 
dined  plane),  and  who  atlrms  thai  neither  Pott's  position,  nor  Dupnjtrr- 
modification  of  it,  will  dr>  much  if  any  better,  nor,  indeed,  that  Laugirri  pf 
of  cutting  the  tendf>  Achillis  possesses*  in  this  respect  any  real  advantage*  ( 
cluden  at  last  to  resort  to  a  new  and  really  ingenious  method,  the  valut?  of  wh 
also,  he  claims  to  have  already  fully  demonstrated.    His  apparatus  corisihls  *ia 
of  a  steel  band  of  Riifficient  size  to  encircle  three-fourths  of  the  limb,  at  thti 
extremities  of  which  are  two  horizontal  mortises  through  which  a  band  be 
and  which  may  be  buckled  upon  itee!f  behind.    The  centre  of  the  mt'lallici 
in  front,  is  penetrated  with  a  firm  metallic  screw,  terminating  in  a  veryih* 
point,  and  which  is  moved  by  a  flat  thumb-piece.    The  limb  Eeing  laid  orrr 
double  inclined  plane,  and  the  pads  being  carefully  adjusted,  as  we  liave  ftl«»4'' 
directed  when  speaking  of  other  forms  of  apparatus,  and  the  limb  properly  ^^' 
tended,  the  spparalus  of  Malgaigne  is  phiced  over  the  limb,  with  the  sh  m 
of  the  screw  resting  upon  the  upper  fragment,  a  few  lities  above  the  | 


1  Bartotip  Amer.  Joum.  of  Mad.  Bd.,  vol  jciri.  p.  31,  and  yol,^i%^Al^ 
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fracture ;  and  at  the  same  moment  that  this  point  is  pressed  firmly  down  to  the 
bone,  the  fragments  being  held  together  by  an  assistant,  the  strap  is  buckled  as 
tightly  as  possible  under  the  splint.    A  few  turns  of  the  screw  will  now  make 

Fio.  328. 


Malgaigne's  apparatus  for  oblique  fractures  of  the  leg.     (From  Malgaigne.) 

its  point  penetrate  more  deeply  into  the  bone,  and  insure  the  most  complete 
apposition  of  the  broken  extremities.  *'  This  is  accomplished,''  says  Malgaigne, 
"  with  very  little  pain  to  the  patient  */'  and,  as  will  be  seen,  the  steel  arch  e&ct- 

FiQ.  329. 


Malgaigne's  apparatus  applied.    (From  Malgaigne.) 

"iJ^^ly  prevents  any  ligation  of  the  limb.    I  cannot  say  the  plan  receives  my  un- 
2^^-Iified  approval ;  yet  I  have  emploved  it  to  advantage  in  some  cases  of  old 
*^^nited  fractures. 
ITln  obstinate  cases  of  overriding  the  surgeon  is  justified  in  wiring  the  bones 
"^^iseptically.] 

,    ^!reatinent  of  Delayed  or  Non-nnion. — It  has  already  been  remarked 

™^t  pretty  frequently  in  this  fracture  union  is  delayed  considerably 

^"^!^ond  the  usual  period  of  six  or  eight  weeks,  but  that  in  a  large  majority 

^     these  cases  of  delayed  union   consolidation  is  finally  accomplished 

^tlout  any  surgical  operation.     This  is  most  oflen  effected  by  permit- 

^^g  the  patient  to  rise  and  go  about  on  crutches,  the  fragments  being 

■^pported  by  some  light  but  firm  splint,  which  will  permit  also  the  limb 

^  oe  opened  daily  and  washed  or  rubbed  gently,  so  as  to  restore  its  cir- 

C'^tion.     In  some  few  cases,  after  the  lapse  of  several  months,  if  this 

^€thod  has  not  succeeded,  the  bones  have  been  known  to  unite  firmly  in 

*  year  or  two,  without  side-splints,  and  even  when  the  patient  has  been 

^ring  bis  weight  upon  the  limb.     But  such  a  result  is  rare,  and  is 

scarcely  to  be  expected.    If,  indeed,  the  union  is  not  effected  within  four 

or  five  months  with  the  splints  and  crutches,  it  is  better  to  resort  at  once 


4^0 
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to  perfonitioB  between  the  fragments,  m  has  been  directed  in  the  gerM.cTu\ 
chapter  on  Delajed  or  Non-union  of  the  Bones.  A  few  illustrs:ml\v^ 
examples  will  serve,  perhaps,  to  enforce  these  statements. 

J.  C,  tvt.  28  years,  was  admitted  to  liellevue  Hospital  with  a  simple  fm  '■^tnr 
of  the  le^  below  its  middle.  The  Hmb  was  placed  in  a  fracture- box,  bi«^  "t  not 
suspended,  where  it  remained  six  weeks.  A  «tarch  bandage  was  then  appz^lied, 
ana  eou tinned  two  months.     About  the  middle  of  February  the  fragments        were 

f>erfo  rated,  and  the  stnrch  bandage  again  applied,  March  'Ml  sub8ti^^ut«d 
eather  Bplints  for  the  stjtrch,  and  directed  him  to  go  about  on  crutches,  .^r^pril 
ild,  finding  that  union  bad  not  taken  place,  I  perforated  the  fragment*  thorouj^B%t 
applied  the  splint'i^  and  allowed  him  again  U>  use  his  crutches,  A  few  mcz^^Qthi 
later  bony  union  had  taken  phice. 

M,  W.  lel.  28  yeara,  waa  admitted  to  Bellevue  with  a  simple  fracture  oi^  the 
leg  near  the  upper  end  of  the  lower  third.  Within  one  week  it  was  inclo»^^^ia 
a  plaster-of- Paris  dressing.  At  ftve  weeks  there  was  no  union.  The  plaster  »  ^>]:iit 
was  renewed,  and  ^be  w*a.s  allowed  to  go  about  on  crutches.  No  bony  union  At 
ten  week8.  Splints  and  bandages  were  then  removed^  and  she  eon  tinned  to  ^vnUt 
with  cnitches,  and  in  one  month  the  union  was  firm. 

C,  n.,  ^L  M  vean*,  had  his  left  leg  broken — fracture  comminuted,  A  ^ur-geon 
placed  the  limh  in  a  **  bran  box  *^  until  the  swelling  had  subsided,  and  Sben 
applied  a  pla«ter-of  t*aris  dressing,  which  was  removed  in  Hmr  weeks, 
fibula  bad  united^  but  not  the  tibia*  The  splint  waa  kept  on,  and  he  waa  all^ 
to  go  uiHUi  crutches.  Eight  month**  after  the  accident  found  the  limb  t: 
wasted,  and  no  bony  union  of  the  tibia.  He  Avas  advised  to  lay  aside  hiscru  C:_cb« 
and  to  remove  the  j^plinta.  and  to  walk  about,  except  that  he  was  pertm  »tt«?<i 
occaBionally  to  use  crutches.  In  about  four  months  the  union  was  firm,  the  ^^^^ 
being  a  little  bent  outward  at  the  aeat  of  fracture,  and  shortened  three-qu^u^tert 
of  an  inch. 

The  following  is  the  only  case  I  can  recall  in  which  I  have  found  these  fc^^nei 
ununited  at  the  end  of  a  period  so  long  as  four  years :  A  gentleman,  aa.  33  y^  ^js, 
was  Htriick  bv  a  billet  of  wood,  breiiking  his  left  leg  just  below  the  knee.  flj* 

fracture  of  tlie  tibia  was  transverse.  His  surgeon  dres>sed  the  limb  on  a  dc:^**^;^ 
inclined  plane.  Four  years  later  he  consulted  me,  when  I  found  the  bon€^  ^*'jj^ 
ununited,  although  he  was  in  perfect  healtli,  and  had  been  constantly  u&io^^^* 
limb.     I  advised  perforation,  but  he  did  not  consent.  . 

In  Dr.  Muhlenberg's  taides  of  delayed  union  and  ununited  fractures,  in  a  ^^tl 
of  M  examples  involving  both  bones,  71  were  finally  cured,  3  were  relieve^*;- f: 
tkiled,  and  1  died.  It  might  be  more  proper  to  say  71  were  cured,  and  23  fi^  !J?^' 
Of  theflCT  10  were  cured  by  friclifm,  2<j  by  mechanical  appliances  and  imni<— -^^"J* 
zation,  4  by  aeton,  2ii  by  rejection,  and  10  by  drilling,     i  died  after  reseetiii 

EesectioQ  and  Eefracture  of  Crooked  Legs.— In  some  ca8e8  of  extr""^!"*  I 
deformity  of  the  legs  eojLse<[uent  upon  badlj  united  fractures,  re9e(T^  tton  \ 
of  the  bones  has  been  practised  with  more  or  less  success^ 

Gurlt,*  in  a  recr»rd  of  25  resections  for  badly-united  fracture*  of  these  1 
reports  19  as  cured,  2  deaths,  1  amputation,  and  2  failures. 

More  often  cnt^en  are  presented  of  badly-united  fractiirea  of  the 
which  seem  to  justify  a  i*e*^ort  to  refracture :  and,  while  thi.s  procec 
is  attended  with  little  or  no  danger  to  life,  after  neither  resection 
refracture  can  we  always  make  sure  of  a  reunion.     If,  moreover, 
surgeon  expects,  by  a  refi^aeture,  to  lengthen  a  limb  much,  where  i 
merely  overlapped  and  shortened,  he  i»,  I  am  certain,  destined  to 
appointment,  at  least  in  all  cases  where  sufficient  time  has  elaps^ 
the  bones  to  have  become  firmly  united*     I  have  myself  several  ti 


^  Muhlenlwrg,  Agtie^v's  Surg.,  vol,  i.  y 


*  Poiusot   op.  nit., 
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ture*l  bones ;  and  I  have  several  times  met  with  cuses  of  old  frac- 
;ares  newly  broken  ;  and  I  have  constantly  observed  that  I  could  never, 
n  the  end,  make  them  but  very  little  if  any  longer  than  they  were  before 
;he  refracture.  The  muscles  had  contracted  and  shortened,  and  their 
iDiitmctioD  could  not  be  overcome. 

m  If,  however,  the  object  of  the  rcfracture  is  to  straighten  the  lirab,  then 
fo  doubt  it  may  be  sometimes  accomplished ;  and  in  Bome  degree  also 
>j  the  straightening  of  the  limb  tlie  sliortening  may  be  overcome ;  but 
n  my  opinion,  such  procedures  ought  to  be  reserved  for  extraordinary 
circumstances  J  unless  the  refracture  can  be  made  soon  after  the  union 
\^BJA  taken  place.  In  those  cases  in  which  I  have  refractured  the  tibia 
^jid  fibula  after  a  recent  union,  the  bones  have  reunited  promptly, 

I  In  the  case  of  a  limb  that  had  been  broken  eight  weeks,  and  wa^s  quite 
Jrooked,  biit  was  not  very  firmly  united,  Dr.  Horner,  having  refractured  it,  was 
^l>le  At  once  to  restore  it  to  a  nearly  straigbt  line.' 

T.  B.  J,  had  his  right  leg  broken  near  it^  middle.  Ten  vearH  after  the  first 
accident  he  waa  thrown  from  a  horse,  and  it  wa-*  refractured  at  the  siime  point, 
^fter  which  the  tibia  re  fussed  to  unite.  Six  montlis  later  I  advised  perforation 
ftt  the  «eat  of  fracture.  Dr.  Pancoaat,  of  Phibidelpliia,  subseiinently  brought 
Ebout  union  by  perforation,  but  extensive  suppuration  enatied,  and  the  cure  was 
not  aecompHahed  in  leas  than  six  monthei. 


CHAPTER   XXXI  y. 
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Caases. — The  astragalus  is  generally  broken  by  a  fall  from  a  heigbt, 
"ie  patient  having  struck  upon  the  bottom  of  the  foot.  Monahan,  in  an 
analysis  often  eases,  found  it  had  been  broken  by  a  fall  upon  the  foot  nine 
titnes,^  and  only  once  by  a  crushing  accident. 

^hepherdf'of  Montreab  haa  called  attention  to  a  fnicture  of  the  **  little  process 
J>'  the  astragalus  external  to  the  groove  for  the  tendon  of  the  tlextir  kmjciifj  hal- 

QCis  iriQscIe,'*  to  which  is  attached  the  posterior  faseicakm  of  the  external  lateral 
Jigaoient  of  the  ankle-joint,  lie  has  met  with  four  examples  in  the  dii<»ectinc- 
^^  ;  all  of  ihera  willioat  a  history.  The  hr»t  wa^*  a  man  about  25  years  old  ; 
^«t  foot ;  and  it  had  united  to  the  main  portion  by  tibrous  liaaue.  The  second 
fw  ^l«o  in  a  young  \nmi;  right  foot;  with  neither  fibrou**  nor  btoiy  union.  It 
n^BiiiTi^^  attached  to  the  poMlerior  fascicuhiH  of  the  external  lateral  ligament, 
wit  it  ^fvas  displaced  slightly  outward,  and  was  quite  movable.  In  the  third  caae 
•'l^  P J]eK;e8B  had  been  broken  off;  right  leg;  and  it  had  become  reunited  by  bone, 
itie  fotirtb  case  waa  found  in  a  woman  aged  about  69,  whose  bonen  bad  under- 

re<»ne  r;%tty  de^nemtion.    The  fragment  had  united  by  (ibrous  tiague.    Dr.  t?hep- 
^^ua  unable  to  produce  this  lesion  upon  the  cadaver ;  but  he  calls  attention 

,  ^^t^ier.  New  York  Journ.  Med.,  Muy,  1851,  ti.  452. 
rn^c'turi?  of  the  Adtragulus.  with  Aaalyais  of  the  liecorded  Cases  of  thia  Injury.     An 
JJ^"gnral  theaia  presented  to  the  faculty  of  the  Bulfalo  Med.  Coll ,  Marchi  1858,  by  Bernard 

"^^pherd,  Jouru.  AtiAi.  and  Physiology,  vol.  xvi.  p  19, 
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to  the  fact  that  this  process  is  much  more  prominent  in  some  persons  th&n  in 
others;  and  furthermore,  since  in  none  of  these  cases  was  there  a  noticeable 
deformity  of  the  foot,  it  would  naturally  be  overlooked,  or  be  regarded  as  a  mere 
sprain. 

The  calcaneum  is  also  occasionally  broken  by  violent  lateral  pressure, 
but  much  more  often  by  a  fall  upon  the  foot,  or  rather  upon  the  heel. 

Abel/  of  Stettin,  has  called  attention  to  a  fracture  of  the  little  apophysis  of 
the  calcaneum  (lesser  process,  or  sustentaculum  tali;  the  tubercle  situated  above 
the  groove  for  the  tendon  of  the  peroneus  longus,  and  called  by  Henle  the 
**  trochlear  apophysis "),  the  apophysis  being  broken  by  a  fall  upon  the  foot 
when  in  the  position  of  varus.  Bidder'  has  seen  the  same  lesion,  caused  in  the 
same  manner,  in  a  man  39  years  old,  and  which  he  ascribed  to  the  action  of  the 
peroneo-calcanean  ligament  (middle  fasciculus  of  the  external  lateral  ligameot). 
After  the  lesion  the  foot  becomes  everted,  and  flattened  as  in  valgus,  and  the 
length  of  the  heel  is  apparently  shortened  by  a  slight  displacement  of  the  ctl- 
caneum  forward. 

In  some  instances  both  heel-bones  have  been  broken  at  the  same- 
moment. 

Malgaigne  has  collected  eight  cases  of  fracture  of  this  bone  by  muscular  action^ 
as  in  jumping  upon  the  toes,  the  posterior  portion  of  the  bone  being  thus  vio- 
lently acted  upon  by  the  tendo  Achillis.  South  has  mentioned  two  other  casein 
One  received  the  injury  by  jumping  off  a  stage-coach.  The  fragment  was  foond 
to  be  drawn  upward  slightly,  but  not  so  far  as  to  prevent  crepitus  when  the  mu» — 
cles  on  the  back  of  the  leg  were  relaxed.  The  other  is  a  cabinet  specimen  coo— 
tained  in  the  museum  of  St.  Bartholomew's  Hospital.  The  fracture  had  takem 
place  just  below  the  attachment  of  the  tendo  Acnillis,  but  the  upper  fragmeoC 
was  not  displaced.'  Mr.  Cooper  mentions  two  other  cases,  both  product  bf 
violent  efforts  on  the  part  of  the  patients  to  sustain  themselves  when  falliog- 
In  one  of  these  the  fragment  was  immediately  drawn  up  three  inches.*  Burg- 
graeve,*  Coote,®  Anningson,^  and  Poinsot®  have  met  with  the  same  accident  froff* 
a  similar  cause. 

The  other  bones  of  the  tarsus  are  generally  broken  by  crushing  acci- 
dents, such  as  the  fall  of  heavy  weights  upon  them,  by  the  passage  o^ 
loaded  vehicles,  etc. 

Pathology. — The  astragalus  often,  indeed  generally,  escapes  withoi^^ 
injury  in  those  crushing  accidents  which  break  many  or  most  of  tb^ 
other  bones  of  the  foot,  and,  as  we  have  seen,  it  is  seldom  broken  except 
when  the  patient  has  fallen  upon  the  bottom  of  his  foot ;  but  at  the  saii*^ 
moment,  the  foot  being  turned  forcibly  out  or  in,  a  dislocation  of  tb^ 
tibia  takes  place,  and  the  fibula  is  broken.  In  nine  of  the  cases  collect^^ 
by  Monahan,  one  or  the  other  of  these  forms  of  dislocation  had  occurred- 
in  eight  of  which  the  dislocation  was  compound.  The  direction  of  tb^ 
fracture  is  found  to  vary  greatly;  thus,  it  has  been  found  broken  in  i^ 
length  antero-posteriorly,  in  its  breadth  or  transversely,  and  in  one  in- 
stance it  has  been  divided  nearly  horizontally,  so  as  to  separate  the  upp*^ 

1  Abel.  Arch,  fur  klin.  Chir.,  1878,  Bd.  xxii.  Hft.  2. 

«  Bidder,  Cent  fiir  Chir.,  1881,  p.  733  (Poinsot). 

'  South,  Notes  to  Chelius's  Surgery,  p.  639,  Amer.  ed. 

*  B.  (/00})er'rt  ed.  of  Sir  Astley,  Amer.  ed.,  p.  311. 

^  Burggrat've.  Bull.  Acad.  Roy.  de  M^d.  de  Belgique,  t.  vi.  p.  886,  1863. 

«  Coote,  Thctane^ft,  1807,  t.  i.  p.  270  (Poinsot). 

7  Anningson,  Brit.  Med.  Journ.,  1878,  vol.  i.  p.  128. 

^  Poinsot,  op.  cit.,  p.  095. 
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ce  completely  from  the  low  en  Sometimes  it  suffers  a  species  of  im- 
paction, the  fragments  being  actually  driven  into  each  other ;  at  other 
times,  as  in  one  case  related  hy  Amesburv,  the  bone  may  be  split  with- 
out the  occurrence  of  any  displacement. 

tThe  calcaneura  also  may  l>e  broken  in  nuj  direction,  and  it  is  equally 
ith  the  astragalus  liable  to  impaction,  hy  wliicli  its  vertical  diameter  is 
sensibly  diminished,  while  its  trsinsverse  diameter  is  increased.  If  the 
fracture  is  a  consecjuence  of  muscular  action,  the  line  of  fracture  is 
Jways  posterior  to  the  astragalus,  and  in  some  cases  only  that  portion  is 
broken  off  to  wliich  the  tendo-Achillis  has  its  attachment.  It  may  be 
b^'oken  also  vertically,  directly  underneath  the  astragalus,  in  which  case 
Hie  lateral  and  interosseous  ligaments  will  prevent  anything  more  than  a 
Bigbt  displacement  of  the  posterior  fragment.  When  the  fracture  takes 
place  posterior  to  the  latenil  ligtiraeTitSj  the  detached  tragment  is  liable 
to  be  drawn  very  far  from  the  body  of  the  hone,  even  to  the  extent  of 
[bur  or  five  inches,  and  possibly  farther  when  the  leg  is  extended  upon 
^e  thigh  and  the  foot  flexed  upon  the  leg. 

Constance  relates  a  cai*e  in  which  the  tuberosity,  having  beea  broken  off  by  a 
*"rect  blow,  was  drawn  up  five  intheaj 

Fractures  of  the  calcttneum  produced  by  contraction  of  the  sural 
iles  are  generally  simple,  but  those  which  result  from  a  crushing 
the  bone  are  more  often  compound.  The  same  remark  is  applicable 
to  the  other  bones  of  the  tarsus,  the  fractures  of  which,  licing  only 
produced  by  direct  blows,  are  generally  complicated  with  external 
wounds, 

k  Symptomi,^ — All  fractures  of  the  bones  of  the  tarsus  demand  especial 
fcre  in  their  diagnosis,  since  only  a  few  of  the  usual  signs  of  fracture 
*re  in  a  majority  of  the  cases  presented.  The  explanation  of  this  fact 
will  be  found  in  the  number,  size,  and  strength  of  the  hones  of  the 
tarsus^  and  in  their  close  and  firm  union  by  ligaments,  by  which  they 
g«ve  to  each  other  a  mutual  support,  so  tliat  the  fracture  of  a  single 
j'^ne  does  not  necessarily  or  usually  result  in  displacement  or  deformity, 
pd  even  crepitus  is  with  difficulty  detected ;  and  when  we  consider, 
fcpgiCQyer,  that  the  fracture  is  generally  produced  by  great  violence, 
Mittly  applied,  in  conse*|uence  of  which  the  foot  in  most  cases  becomes 
**pidly  and  enormously  swollen,  we  shall  understand  the  true  nature  of 
^*^  liifficulties  which  are  usually  presented  in  the  way  of  an  ace  urate 
pg:no8is.  Of  all  the  usual  signs  of  fracture,  crepitus  alone  is  pretty 
P'^'emlly  present,  but  even  this  often  fails  to  tell  us  which  bone  is  broken, 
*J<1  still  more  often  does  it  fail  to  inform  us  as  to  the  direction  and  extent 
£  tie  bony  lesions.  If  the  whole  or  a  portion  oP  the  tuberosity  of  the 
r"<Saneum  is  separated  by  the  action  of  the  muscles,  and  the  fragment  is 
*'^^fii  upward,  it  may  be  discovered  in  its  new  position,  an  [I  the  heel  will 
!?  fliittened  or  shortened,  but  no  crepitus  can  be  felt  unless  the  fragments 
again  brought  in  contact. 

j^QoMtviee,  Amer.  Joura,  Med.  3cL»  vuU  v.  p.  222,  Nov.  18I9«  fntm  the  MidlAnd  Med. 
Burg.  Reporter. 
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Treatment. — Not  any  of  the  fnictures  of  the  tarsal  bones  in  ihenB 
selves  demsind  the  use  of  splints,  and  it  is  only  when  complicated  tfitli^i 
dislocation  of  the  ankle  and  fnicture  of  the  fibula  that  it  is  property 
employ  ap|)aratU8  of  this  sort ;  certainly  the  exceptions  to  this  rule  raus* 
be  very  rare ;  so  t!mt  our  practice  in  the.se  cases  will  be  confined  ehiefi^^ 
to  the  prevention  and  reibictii>n  of  inflaramation.  This  will  be  thesuin 
of  the  treatment  demanded  during  the  first  few  days  after  the  receipt  of 
the  injury  in  probably  all  cases  of  simple  fracture,  and  in  many  caiesof 
compound  fracture. 

If  sintrle  bones,  or  fragments  of  single  bones,  are  displaced  to  wr 
considerable  extent,  and  there  is  an  external  wound  communicating  with 
the  fracture,  I  have  no  doubt  it  wonld  be  best  in  all  cases  to  retnoreit 
once  by  dissection  the  projecting  bone,  even  although  it  were  possibKor 
perhaps  easy,  to  force  it  back  again  to  its  place,  as  has  been  done  8ucm»- 
fully  by  Ashhurst,  of  Philadelphia.'  The  same  rule  I  would  apply  ti> 
examples  of  fractures  uncomplicated  with  any  external  wound,  if  ikm 
fragments  were  very  much  clisplaeed,  and  could  not  by  the  application  oC 
moderate  force  be  replaced,  since  the  bone  left  to  project  would  prevent 
the  patient  from  ever  wearing  a  boot  with  comfort,  and  would  entail  i» 
much  weakness  upon  the  limb  as  would  be  likely  to  follow  from  it»  cm- 
plete  separation.  But  such  cases  as  I  have  last  supposed  are  exeee<liii)5l]r 
rare ;  indeed,  I  have  never  met  with  a  simple  fracture  of  a  tarsal  balie 
aecompaDied  by  displacement, 

Nnrris  has,  however.  reporte<i  a  case  of  fracture  of  the  aatragalus  aocom| 
by  displacement  of  about  one-half  of  the  bone,  but  without  any  le«ioo 
aoft  parts.     A  man,  M.  Hi),  who  was  adrBttteJ  into  the  Pennaylvaiiia  flospftw- 
An  hour  previous  to  admission,  while  deacending"  a  ladder,  he  ftlipped  and  W 
in  such  a  raanner  as  to  throw  the  entire  weij^ht  of  hia  body  upon  the  outer  f>»' 
of  hit*  left  foot«     Upon  examination,  the  fciot  was  found  to  be  turned  inw»f 
and  nearly  immovable.     A  nllghl   tifprc»sion  existerl  immediately  beluw  U 
lower  end  of  the  tibia,  and  there  wa^  a  considerable  hard  and  rounded  projj 
tion  on  the  outer  part  of  the  foot,  a  little  below  and  in  front  of  the  f xtrrmj 
of  the  fibula.    The  skin  covering  thia  projection  waa  reddened^  but  not  eic* 
ated.     There  was  no  fracture  of  either  bone  of  the  leg.     These  appenmnce!* 
Drs.  Norria  and  Barton,  under  whijse  caro  the  patient  was  place<b  to  rejuiinli 
actndent  a3  a  simple  luxation  of  the  astragalus  forward  and  outward:  ai 
short  time  after  admissitm  effort**  were  made  to  reduce  it.     "  This  ww  done,  i 
relaxing  in  a**  great  a  degree  its  possible  the  musclea  of  the  leg,  by  flexingj 
knee,  and  having  a^sii^tanta  to  keep  up  extension,  by  seizing  the  beel  and  : 
part  of  the  foot,  at  the  siime  time  thu  bone  being  pushed  inwani  and  tfjj 
the  joint  by  the  surgeon.     These  etTort.^  were  continued  for  a  riinHidorablcj 
but  had  no  effeft  in  changing  the  position   of  the  bone.     Excision  wj 
formed.     After  removal  it  was  dist-overed   that  about  one-half  of  the  i 
which  plays  in  the  lower  end  of  the  tibia  had  lieen  fraetured,  and  rei 
firmly  attached  to  the  extremity  of  that  bone;  no  attempt  wbs  made  to 
it.     Subsequently  that  portion  of  the  astragalus  which  was  permitted  to  i 
having  become  carious  and  loosened,  was  removed  also.     No  healthy 
ensued,  and  the  ])atient  soon  died.' 

Poinaot'  has  reported  a  eatse   In  which  he  practised  re§eetion.     Ai 
woman,  teL  40  years,  had  jumped  from  a  second  floor ♦     Poiriaot  readil] 

^  AshhursL  Amer.  Journ.  Med.  g«i..  April »  1B01. 

•  Nf»rris,  Amer.  Joitrn.  Med.  8ci.,  voL  xx»  p.  1*70. 

*  Poiusot,  Freiioli  ed.  of  thift  trcali§e.  p»  fll^i. 
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Fio,  riJVIK 


"^ 


// 


I  the  dbplaceinent  of  a  portion  of  the  aa- 

iiiH  of  the  right  foot,  which  was  accompa- 

tWith   a   marked   deformity   of   the   foot. 

ipjia  no  exlernai  wound.     The  extreme 

of  the  gikiti  over  the  protrudieg  bt>ne 

rdtitermiDed  him  to  proceed  at  once  to  remove 

I  tht  fmgriueut,  which  waa  comprised  of  the  entire 

I  body  of  the  ajstragalus  exclunive  of  it«  neck* 

TW  fmgnjent  was  rotated  on  it8  axia,  ao  that 

it»trtieular  portion  was  directed  downiward  and 

inwurd,  and  the  broken  surface  presented  to- 

.  %ttd  the  skill.    The  skio  retained  it^  relationa 

i  Vt  the  scaphoid.     A  second  fracture  had  sepa- 

iitfd  by  armrhrmait  that  portion  which  articu- 

litei  with   the   malleolus   internum?.      Hoth    of 

lhff€  tatter  fTagments  were  removed  ^  the  head 

•if  the  astragalus  only  being  permitted  to  re- 

ibUD  ID  place.     Notwithi^tanoin^   the  utmost 

ctreto  insure  immobility,  the  indocility  of  the 

fiitleat  rendered  thia  inipous^sibibk^;  inflamma- 

liun  and  gangrene  en  used,  and  on  the  tenth  day 

it  became  necesary  to  amputate^    Death  ensueii 

I  two  davii  later. 

*Mr  Hancock*  obtained,"  aays  Poinsot,  '*  a 

oificent    result    in   a  carpenter,   aged    47 

J  who  presented  a  fracture  of  the  astraga- 

Itts'at  its  inferior  portion/  with  displacement 

ftjrward  and  outward.     There  was  no  wound ; 

]  but  the  skin  was  so  stretched  on  the  displaced 

pl>iae  that  gangrene  waa  imminent.     Mr.  Han- 

lodiately  made,  by  excision,  the  total 

1  of  the  astragalus.     The  wound  was 

'H  nrni  dressed  with  lint  dipped  in  a  pbeiiie 

I  arid  j^olution ;  the  leg  was  put  on  a  posterior 

splint  with  a  tV»ot-piece,  and  suspended  in  a  Walters  crib.     Phenic  irrigations 

I  ^"^re  made  without  interruption.     When  the  tirst  dressing  was  taken  otf,  after 

I  t^ifht  week^  the  wound  was  completely  hlled  up*     Three  months  atler  the  oper- 

^tiun  the  pattern  could  lean  on  the  injured  foot,  and  walked  easily  with  a  high- 

'  hefled  bool^" 

[The  former  failures  of  resections  in  these  cases  are  now^  no  argument  against 
•  •ttiiil&r  operation  performed  antiseptically.     Hancock's  success,  svith  the  use 
L  of  phenic  acid,  proves  the  safety  of  the  operation  antiseptically  performed.] 

A  fmi-ture  of  the  posterior  portion  of  the  calcnoeura,  especially  when 
In  bfts  been  produce*!  by  mus<?u!ar  actioo,  constitutea  one  exception  to 
of  the  tnrsal  bones  gencriilly,  and  demands  usually  that  appa* 
^some  kind  should  be  employed  in  its  treatment. 
In  order    to    replace  the  posterior  fragment  when  displaced,  or  to 
ibtain  it  in  apposition  until  a  bony  union  h  accompliybed,  it  may  be 
"  Barr  to  shorten  the  giistrocnemii  by  flexing  the  leg  upon  the  thigh 
"•Sd  extending  the  foot  upon  the  leg.     But  to  retain  the  limi>  in  tbi^ 
{loiitioM  it  will  be  expedient  always  to  employ  apparatus.     A  very  simple 
oOttSrivance,  howeyer,  will  generally  answer  all  the  indication!*.     A  band- 
age, padded  strap,  or  a  stufl*ed  collar  maybe  ff^stened  about  the  thigh 
jm  above  the  knee,  and  made  fast  to  the  heel  of  a  slipper  by  a  tape 
^Fig.330).    The  apparatus  is  the  same  which  has  l>een  recommended  for 
ft  rupture  of  the  tendo  Achillis, 


Anat.  aad  Surg,  of  the  Huihilu  Foot,  London,  1873«  p.  361. 


ApparAtu^  for  friiPturt*  i>f  the  (Kiste- 
riof  extTPtnitv  of  the  eah2«n*?iiin. 
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In  addition  to  this,  the  limb  ought  to  be  covered  from  the  foot  upward 
as  far  as  the  knee  with  a  snug  roller,  underneath  which,  on  each  side  of 
and  above  the  detached  fragment,  ought  to  be  placed  suitable  compresses, 
the  object  of  the  roller  being  to  diminish  muscular  contraction,  and  the 
compresses  being  intended  to  retain  the  detached  piece  in  contact  with 
the  main  body  of  the  bone.  Some  surgeons  have  not  found  it  necessary 
to  flex  the  leg  upon  the  thigh ;  but  they  have  contented  themselves  with 
extending  the  foot  upon  the  leg,  and  confining  it  in  this  position  by  a 
splint  of  wood  or  gutta-percha  laid  along  the  front  of  the  leg,  ankle,  and 
foot.  In  still  other  cases,  the  fragment  has  shown  so  little  disposition 
to  become  displaced  as  to  render  no  precautions  of  any  kind  necessary, 
except  to  impose  upon  the  patient  complete  quiet,  with  the  limb  resting 
upon  its  outside  and  flexed,  as  in  Pott's  fracture  of  the  fibula.  In  this 
way  I  have  once  obtained  a  perfect  union ;  and  in  the  case  seen  by  Poin- 
sot,  there  being  no  displacement  of  the  fragment,  union  was  effected 
while  the  foot  was  only  kept  at  rest  in  a  pasteboard  splint. 

In  case,  also,  the  sustentaculum  tali  is  torn  off",  the  foot  should  be  kept 
in  a  position  of  dorsal  flexion. 

All  fractures  of  the  tarsal  bones  demand  that  as  soon  as  the  inflam- 
mation has  suflSciently  subsided,  passive  motion  should  be  given  to  the 
ankle,  in  order  to  prevent,  as  far  as  possible,  the  ankylosis  which  is  aa 
almost  constant  result  of  these  accidents.    Indeed,  the  patient  is  fortunate 
who  recovers  a  tolerable  use  of  his  foot  after  the  lapse  of  many  months ; 
nor  can  he  be  assured  that  the  inflammation  will  leave  these  bones  a»d 
their  dense  fibrous   envelopes  for  a  long  period,  and  that  it  may  not 
result  in  caries  of  more  or  less  of  the  tarsal  bones,  demanding  finally 
amputation  of  the  whole  foot. 

I  have  not  intended  to  speak  in  this  place  of  those  severer  accidents,  SLCcotn- 
panied  with  comminution  and  extensive  laceration,  which  forbid  the  hope  o^ 
saving  the  foot,  and  for  which  immediate  amputation  is  the  only  proper  resourc^j 
but  which  constitute,  in  fact,  the  great  majority  of  all  the  fractures  of  the  tar**' 
bones. 


CHAPTER   XXXV. 

FRACTURES  OF  THE  METATARSAL,  BONES. 

These  bones  can  scarcely  be  broken  except  by  direct  blows,  and  th' 
great  majority  of  their  fractures  are  the  results  of  severe  crushing  acr* 
dents,  such  as  render  amputation  sooner  or  later  necessary.  Of  thoss 
which  do  not  demand  amputiition,  by  far  the  larger  proportion  are  cod* 
pound  fractures. 

A  man  was  run  over  by  a  loaded  car,  crushing  his  right  arm  so  as  to  render  i^ 
immediate  amputation  necessary.  I  found  also  a  compound  comminuted  (rmm 
ture  of  the  fourth  metatarsal  bone  of  the  right  foot.  Considerable  hemorrha^ 
occurred  from  the  wound,  but  this  ceased  spontaneously.     Cool  water  dressia 
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^ere  diligently  applied,  without  splints  or  bandages,  and  although  some  inflam- 
xnation  and  suppuration  ensued,  tne  parts  finally  healed  over  and  the  fragments 
united,  with  only  a  slight  backward  displacement  at  the  seat  of  fracture. 

When  only  one  bone  is  broken,  the  displacement  is  usually  very  trivial ; 
but  when  several  are  broken,  it  may  be  considerable. 

Malgaigne  relates  an  example  of  this  latter  accident  in  which,  the  three  mid- 
dle bones  being  broken  by  the  wheel  of  a  carriage,  and  the  integuments  being 
bJuUy  torn  and  bruised,  it  was  found  impossible  to  retain  the  fragments  in  place. 
'J^he  patient  recovered,  and  was  able  to  place  the  foot  well  to  the  ground,  but  the 
j>z^ximal  fragments  continued  to  project  upward  upon  the  top  of  the  foot  to 
0«mch  a  degree  as  to  require  a  special  shoe. 

In  a  majority  of  cases  the  direction  of  the  displacement  is  backward 
(impward),  especially  when  the  middle  metatarsal  bones  are  the  subjects 
of  the  fracture. 

J  have  in  my  cabinet  a  second  metatarsal  bone  broken  obliquely  near  its  mid- 
dle, with  only  a  very  slight  displacement  of  the  lower  fragment  backward ;  and 
>loo  the  cast  of  a  bone  wnich  has  united  with  an  enormous  backward  projection. 
Ix^  one  instance  I  have  seen  the  metatarsal  bone  of  the  little  toe  cut  in  two  with 
fK  axe,  and  the  fragments  united  in  about  thirty  days,  but  with  the  lower  frag- 
metnts  slightly  displaced  outward.  Delamotte  relates  a  case  also  in  which  the 
ixiBt  four  metatarsal  bones  were  cut  off,  and  complete  union  was  accomplished 
on  the  fortieth  day ;  at  the  end  of  two  months  the  patient  walked  without 
lameness. 

Treatment. — If  the  fragments  are  not  displaced,  nothing  is  required 
exoept  that  the  foot  shall  be  kept  at  rest,  and  the  inflammation  controlled 
by  suitable  means.  In  case,  however,  a  displacement  exists,  it  ought  to 
be  remedied,  if  possible,  since,  if  only  very  slight,  it  may  become  the 
source  of  a  serious  annoyance.  If  the  fragments  project  upward,  they 
iaterfere  with  the  wearing  of  a  boot,  and  if  they  sink  toward  the  sole, 
the  skin  beneath  is  liable  to  remain  constantly  tender,  and  the  patient 
may  thus  be  seriously  maimed  for  life. 

In  case  the  displacement  is  not  due  to  the  action  of  the  muscles,  but 
only  to  the  nature  and  direction  of  the  force  producing  the  fracture,  or 
to  entanglement  of  the  broken  ends,  and  it  is  likely  to  cause  any  of  the 
inconveniences  which  I  have  mentioned  if  permitted  to  remain,  it  will  be 
advisable  at  once  to  employ  considerable  force  in  the  way  of  pressure,  or 
to  elevate  the  fragments  through  an  opening  previously  made  upon  the 
dorsum  of  the  foot,  calling  to  our  aid  even  the  saw  or  the  bone-cutters, 
"  necessary.  After  which  the  fragments  may  be  retained  in  place  by 
carefully.applied  pasteboard  splints  and  compresses. 
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CHAPTER    X;XXVI. 

FRACTURES  OF  THE  PHALANGES  OF  THE  TOES. 

If  fractures  of  the  other  bones  of  the  feet  are  generally  of  such  » 
character  as  to  require  immediate  amputation,  these  fractures  demand 
this  extreme  resort  still  more  often.  Our  experience,  therefore,  in  the 
treatment  of  fractures  of  the  phalanges  of  the  toes  is  extremely  limited - 

Lonsdale  observes  that  it  is  not  uncommon  to  find  great  irritation  arise  after 
fracture  of  the  great  toe;  an  inflammation  extending  along  the  absorbents 00 
the  inside  of  the  leg  to  the  groin,  causing  abscesses  to  form  in  different  parts  (►^ 
the  limb,  and  producing  sometimes  great  constitutional  disturbance.  An  illos- 
trative  case  has  come  under  my  own  observation.  The  patient,  M.  McM.,8t. 
18,  several  days  before  received  an  injury  upon  the  great  toe,  which  contused 
the  flesh  severely  and  broke  the  first  phalanx.  He  was  then  suffering  froax. 
severe  pain  in  the  foot  and  leg,  and  the  absorbents  were  inflamed  quite  to  th^ 

Sroin.  Poultices  bein^  apnlied  to  the  foot  and  cool  lotions  to  the  limb,  theia  — 
ammation  soon  subsided,  but  not  until  a  portion  of  the  toe  had  sloughed  vrty  - 
Eventual] V  also  it  became  necessary  to  remove  some  portion  of  the  phalani:. , 
which  had  died ;  after  which  the  wounds  healed  kindly. 

When  any  of  the  smaller  toes  are  broken,  it  will  be  found  easier  to 
support  the  fragments  by  a  broad  and  long  splint  which  shall  cover  th.e 
whole  sole  of  the  foot  and  all  the  toes  at  the  same  time,  than  to  attempt 
to  apply  a  splint  to  the  broken  toe  alone.  If,  however,  we  prefer  thi^ 
latter  mode,  a  thin  piece  of  gutta-percha  will  be  found  altogether  the 
most  convenient  material  for  the  purpose. 

If  the  great  toe  is  broken,  its  great  breadth  may  prevent  any  displace- 
ment, and  a  well-moulded  gutta-percha  splint  will  generally  secure  * 
perfect  and  rapid  union. 


CHAPTER    XXXVII. 

GUNSHOT   FRACTURES. 

Gunshot  fractures  have  already  been  considered,  more  or  less  in  ("^\ 
tail,  in  the  several  portions  of  this  work,  wherever  it  seemed  to  be  nec^^^ 
sary  to  call  especial   attention   to  them.     Tiiis  chapter  will  be  devot*^^^  ' 
therefore,  to  a  brief  rS%umi  of  my  own  observations  and  conclusions     ^ 
this  department. 

Causes. — Gunshot  fractures  are  caused  by  a  great  variety  of  missil^^' 
such  as  musket-  and  rifle- balls,  solid  shot  and  shell,  grape,  canist^^* 
Shrapnel,  chain-  and  bar-shot,  fragments  of  iron,  stone,  splinters  of  wo<h/. 
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Tetc.     The  only  qualities  which  these  missiles  possess  in  common  is, 

bat  they  are  all  projected  by  the  elastic  power  of  gunpowder,  and  gener- 

Jly  strike  the  body  with  great  force;  and  that  they  cause  fractures  by 

fcrect   violence — seldom,   if   ever,   by  counter-stroke,     Round,   smooth 

alk  frequently  impinge  upon  bones  without  causing  a  fracture,  for  the 

on  that  they  are  easily  deflected ;  and  this  happens  especially  when 

f^are  not  moving  with  great  velocity.     Conical   rille-balls  seldom  fail 

R/> fracture  the  bones  wbicli  lie  in  tlieir   direct  course;  never,  perhaps, 

k.wbfu,  at  the  moment  of  contact,  the  ball   is  moving  with   its  average 

|Tek)city,     The  peculiar  destructiveness  of  this  missile  is  due  to  its  weight, 

Bomentum,  and  form.     Canister,  grape.  Shrapnel,  solid  shot,  shells,  and 

Ickin-  and  bar-shot  are  still  more  destructive ;    generally  tearing    the 

[limb  from  the  body  in  such  a  manner  as  to  render  readjustment  and 

'  rtstoratton  impossible. 

Pathology. — These  fractures  may  be  simple,  cooi pound,  comminuted, 
,  or  complicat4:^d :  and  in  addition  to  these  common  varieties  of  fractures 
ttlcfe  h  occasioufilly  presented  an  example  of  gim}jle  **  perforation,"  or 
I  penetration  of  the  bone  without  fissure  or  other  fmcture ;  and  atill 
I  frequently  are  seen  examples  of  perforation  with  fissures. 

Probftbly  nioetv-uirie  per  cent,  of  all  gunshot  fractures  are  both  coaipouud 
ftadoommiiiQtcd;  the  comminution  being,  in  generah  exoesaive. 

Afi  ill  gunshot  wounds  of  the  soft  parts  it  has  been  generally  observed 
tkil  the  point  of  entrance  is  more  round,  more  smooth,  and  somewhat 
SBuiller  than  the  point  of  exit,  and  that  the  tissues  are  a  little  depressed 
tttlii*  entrance,  while  they  are  slightly  protruded  at  the  exit ;  so  also  in 
pttishot  fractures  it  will  often  be  found  tlnit  the  side  of  tiie  bone  on  which 
the  bull  has  entered,  or  upon  which  it  fir^t  impinged,  is  less  comminuted 
tliati  the  opposite  side;  and,  if  it  is  a  '*  perforation,  *  that  the  opening  is 
smaller  upon  the  one  side  than  upon  the  other  ;  that  the  edges  are  slightly 
J«pms&etl  upon  one  side,  and  elevated  or  protruded  upon  the  other  ;  and, 
fcially.  that  numerous  small,  as  well  as  some  large,  fragments  of  bone 
bifrbeen  carried  into  that  portion  of  tlie  truck  of  the  wound  which  liei? 
betwren  the  bone  and  the  point  of  exit  of  the  missile.  When  a  ball 
frictures  the  shaft  of  a  long  hone,  although  the  blow  may  have  been 
received  three,  four,  or  even  six  inches  from  an  articulation,  the  com- 
miautma  or  a  single  longitudinal  fissure  may  sometimes  he  found  extend- 
ing into  the  joint*  These  fissures  or  splittings  of  the  shaft  often  extend 
*teiloDg  distiince  up  or  down,  without  terminating  in  the  joint 

P<?rf(jrations  without  fissure  occur  most  often  in  the  broad  bones  of  the 
Hvis,  in  the  scapula,  or  in  the  spongy  extremities  of  the  long  boners. 
In  the  latter,  however,  it  is  exceedingly  rare  to  find  perforation  without 
Swiire,  Perforations  with  fissure  are  pretty  common  in  the  bead  of  the 
inii!i«*ru5  and  in  the  head  of  the  tibia  ;  they  occur  also,  but  less  often,  in 
di<* lower  ends  of  the  femur  and  tibia,  in  the  trochanteric  portion  of  the 
femur,  and  in  the  head  of  the  femur* 

I  wiih  to  be  uoderetood  to  say  that  tissures  occur  less  often  at  the  points  last 
meotioQed,  simply  because  perforations  are  there  le^  com  mo  a*  It  should  be 
hwwn  that  if  perforations  do  occur  at  these  points,  a  splitting  or  fissure  com- 
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miinietiting  with  the  joints  \a  almrmt  inevitable, 
lead  to  a  very  fatal  error  in  many  oaaea. 


A  misunderstanding  here  woul  * 


ProgHQsia. — In  geneml  it  may  be  stated  that  gunsliot  fractures  of  A  ^^ 
upf)er  extremities  do  not  demand  amputation,  and  that  similar  injuries  iK^» 
the  bwer  extremities  do  demand  arapiitatioo. 

This  statement  is  very  broad,  and  cannot  be  understood  except  by  s^ 
consideration  of  ttiese  accidents  somewhat  in  detail.     It  may  be  gtiittci 
that  gunshot  fractures  of  the  clavicle,  scapuhi,  of  the  shaft  of  the  humcni!^  -- 
of  the  shafts  of  the  radius  and  ulna,  and  of  the  carpal,  metacarpal,  anii 
phalangeal  bones,  notwithstanding  these  bones  have  suffered  exteiii*iv(E^ 
comminution,  do  not  usually  demand  amputation  ;   they  will  in  raostca§€^ 
eventually  unite,  and  give  to  the  patients  t43lerably  useful  limbs,    IH* 
however,  at  the  same  time  that  the  shaft  of  the  humerus,  or  of  the  r»diu^ 
and  ulna,  is  tlius  broken,  the  large  nervous  trunks  are  torn  asunder,  m:> 
that  the  extremity  is  cold  and  insensible,  the  limb  cannot  probably  1>^ 
saved,  nor,  if  it  cotild  be,  wTjuld  it  be  of  any  value.     Destruction  of  th^ 
main  artery  supplying  the  limb  diminishes  the  chance  of  its  being  savt?<l^ 
but  does  not,  in  the  case  of  the  upper  extremities,  necessarily  denmn  1 
amputation.     Penetration  of  the  shoulder-joint  by  a  musket-  or  rifle-l^ijll  - 
producing  a  fracture  of  the  head  of  the  humerus  or  of  the  glenoid  cavity 
of  the  scfipula,  demands  amputation  when  either  the  axillary  artery  o*" 
axillary  nerves  are  injured  ;  but  resection  can   generally  be  practi*^ 
with  a  reasonable  chance  of  success  when  the  arteries  and  nerves  a*^ 
untouebed.     Resection  is  also  made  successfully  at  the  Hhoulder-joint  >^ 
some  eases  where  larger  missiles  have  traversed  the  joint,  such  as  caniete^* 
fi*agment5  of  shell,  etc. 

Penetration  of  the  elbow-joint  by  a  large  shot,  or  by  a  Minie  rifle-bj^**  • 
the  missile  fairly  entering  or  traversing  the  joint,  demands  amputati^^ 
when  the  main  arterial  and  nervous  supplies  are  cut  off,  a!jd  resectiO^^ 
generally,  when  botli  remain  uninjured.     Resection  may  be  attempted    ^ 
the  elbow-joint,  also  in  some  cases  where,  the  nervous  supply  remamif^^ 
good,  only  one  of  the  principal  arterial  trunks  is  cut  off.     Frequently 
ball  strikes  the  outer  or  inner  condyle  of  the  humerus,  making  but- 
small  opening  into  the  joint,  and  producing  only  slight  comminution,  ii«^^ 
in  such  cases  we  often  save  the  limb  with  more  or  less  ankylosis, 
without  resection.     The  remarks  which  have  been  made  in  refereuoe    " 
gunshot  fractures  of  the  el  bow  Joint  apply,  almost  without  qnalificatio  ^ 
to  the  sjime  accidents  at  the  wrist-joint.     For  gunshot  wounds  with  fn»^ 
ture  of  the  carpal,  metacarpal,  and  phalangeal  hone^  neither  reseeti^ 
nor  amputation  is  often  required,  unless  the  soft  parts  are  almotti  coi 
pletely  torn  away. 

The  prognosis  which,  as  we  have  now  seen,  is  so  favorable  in  the  up| 
extremities,  will  be  found  very  ilifferent  in  the  lower  extremities;  iud( 
it  is  almost  reversed.     Thus  :   Gunshot  fractures  of  the  shafl  of  the  tlii^  ^'^ 
of  the  shafts  of  the  tibia  and  fibula,  and  of  the  tarsal  bones,  general  ^y 
demand  amputation  ;   or,  to  he  more   precise,  gunshot  fractures  of  i^^ 
head  and  neck  of  the  fennir  almost  always  terminate  fatally  under  amp*'' 
tation  or  excision,  and  equally  under  treatment  as   fractures,  that    i^* 
where  an  attempt  is  made  to  save  the  limb,  without  interference  w J tfc 
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the  fc:  Tiife.  The  aame  accidents  in  the  upper  third  of  the  shaft  of  the 
feiDU  wr  are  generally  fatal ;  but  if  the  main  arterj  and  tbe  principal  nerves 
are  unaJDJured,  the  life  is,  in  general,  less  hazarded  by  an  attempt  to  save 
the  lii:Tib  than  by  amputation.  In  the  middle  thirds  under  the  same  cir- 
cumstances, the  chances  may  be  considered  equal,  as  Itetween  amputation 
&nd  tlie  attempt  to  save  the  limb  by  apparatus;  in  the  lower  tbird  the 
ehatioes  are  in  favor  of  amputation. 


Fig  331. 


Fio.  332. 


Gunshot  fracture  of  tlirglK    ( Author'!  ootlectioti  ) 
Side  view.  Front  view. 

*he  above  istatements  in  relation  to  fractures  of  the  femur  are  based  mainly 
^pon  my  own  experieace,  and  have  been  carefully  considered,  I  have  seen  no 
rei*ectioiid  of  the  knee-joint,  aad  but  tew  of  the  shaft  of  the  femur,  after  gunshot 
»*'*ctureH,  which  have  not  terminated  fatally. 

[Tbese  opinions  belong  to  the  period  antedating  the  use  of  antis^eptic^  and 
^/e  Undoubtedly  correct.  Bat  the  surgeon  can  now  prevent  suppuratioxi,  aud 
Ihia  fact  should  determine  the  treatment  of  each  case.] 

Gunshot  fractures  of  the  shafts  of  both  tibia  and  (ibula  demand  ampu- 

^tion  where  the  comminution  is  extensive,  or  the  pulsation  of  the  pos- 

tenor  tibial  artery  is  lost,  or  the  foot  is  cold  an<l  insensible.     It  is  not 

Intended  to  say  that  some  limbs  tbus  situated  have  not  been  saved,  but 

*^7  that  the  attempt  to  save  such  hmbs  grently  endangers  the  life  of 

w  putient,  while  amputation   at  or  below  tlie  knee  is  relatively  safe. 
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Amputation  is  the  only  safe  expedient  in  deep  penetrating  wounds  o^ 
the  tarsal  bones  produced  by  missiles  of  the  size  of  musket-balls  or  larger*- 
The  only  exceptions,  which  can  safely  be  made,  are  in  cases  where  ballis 
have  opened  partially  and  superficially  these  articulations.     Resection** 
at  the  ankle-joint  are  much  more  hazardous  than   amputations,  ancS 
scarcely  to  be  preferred,  in  army  practice,  to  attempts  to  save  the  foot; 
without  surgical  interference. 

Treatment. — While  considering  the  prognosis  in  these  accidents,  I 
have  necessarily  spoken  of  the  treatment  in  certain  cases ;  especially  with 
a  view  to  the  propriety  of  amputation  or  resection.  It  remains  only  to 
speak  briefly  of  the  treatment  of  those  cases  in  which  we  may  attempt 
to  save  the  limb  without  resection,  properly  so  called ;  for  we  must  not 
forget  that  pretty  often  we  find  it  necessary  to  remove  small,  loose  frag- 
ments of  bone  by  the  finger,  or  by  the  aid  of  the  knife,  or  to  resect  sharp 
points  with  the  saw  or  the  bone-cutters,  when  we  do  not  practise  "  resec- 
tion "  in  the  sense  in  which  this  term  is  usually  employed  by  surgical 
writers. 

1  shall  take  the  liberty,  in  this  connection,  of  reproducing  what  I  have 
written  elsewhere  in  relation  to  gunshot  fractures,  since  it  comprises 
nearly  all  that  seems  necessary  to  be  added  upon  this  subject.*  "  If  9Xi 
attempt  is  made  to  save  a  limb  badly  lacerated  and  broken,  certain  con- 
ditions in  the  treatment  are  necessary  to  success.  All  projecting  pieces 
of  bone  which  cannot  be  easily  replaced  and  are  not  firmly  attached  to 
the  soft  parts,  must  be  at  once  cut  or  sawn  away.  All  foreign  sub- 
stances, such  as  fragments  of  balls  or  other  missiles,  pieces  of  cloth,  wad- 
ding, dirt,  etc.,  must  be  removed.  Any  portions  of  integument,  fascia, 
or  muscles,  which  are  entangled  in  the  wound,  and  prevent  a  thorough 
exploration,  or  may  obstruct  the  free  escape  of  blood  or  of  matter,  must 
be  freely  divided.  Counter-openings  must  be  made  at  once,  or  at  an  early 
period  after  the  formation  of  matter,  to  insure  its  easy  escape  (and  i^ 
certain  cases  a  drainage-tube  must  be  carried  through  both  woundsV 
The  limb  must  be  placed  in  an  easy  position,  and  not  confined  by  tig^ 
bandages  or  forcibly  extended  by  apparatus.  The  inflammation  must  b* 
controlled  by  constitutional  and  local  means,  and  especially  by  the  u^^ 
of  water  lotions  whenever  their  employment  is  practicable. 

[It  should  be  stated  in  this  connection  that  the  value  of  antiseptics  in  tk^^ 
treatment  of  gunshot  wounds  cannot  be  over-estimated.  Vast  numoere  of  lim^ 
suffering  from  gunshots  can  now  be  saved  by  the  prompt  and  persistent  use  ^ 
antiseptic  solutions.  The  following  instructions  of  Dr.  Charles  Smart,  Surpeo^ 
U.  S.  Army,'*  are  pertinent :  "  A  clean  incised  wound,  the  sides  of  which  hA^"^ 
been  immediately  approximated,  punctured  wounds  by  lance  or  bayonet,  eve 
gunshot  penetrations,  if  they  do  not  contain  fragments  of  clothing,  or  oth^" 
foreign  matters,  may  be  so  free  from  the  bacteria  of  putrefaction  as  to  heal  lik^ 
an  aseptically  treated  wound,  provided  that  their  subseauent  treatment  be  tho^ 
oughly  antiseptic.  The  first  care  given  to  a  wound  of  this  character  is  to  pr^^ 
serve  it  from  the  contact  of  investigating  fingers  or  probes,  lest  it  be  converted 
from  a  surgically  clean  wound  into  one  invaded  by  germs.  .  .  .  The  han^g 
of  the  operator  and  his  assistants  must  be  well  washed  in  the  antiseptic  liquic^^ 

*  Treiitise  on  Military  Surgery,  hy  Frank  Hastings  Hamilton.  1  vol..  Svo.  Piihlish- 
l»y  Baillic^re  Brothers.     New  York,  1801.     Also  enlarge*!  e<lition  of  same  work  in  1865. 

2  Handbook  for  the  Hospital  Corps  of  the  U.  S.  Army. 


Auibor**  movable  canv 


If  jointB  are  implicftteil  seriously,  niid  iiri  attempt  is  still  made  to  save 

lkeliml>,  the  joint-jsur faces  must  be  laid  freely  open,  80  m  to  prevent  all 

wbilitv  of  the  eoufinement  of  blood,  sf  iiirn,  or  piis;  m\d  the  joint  must 

phceil  perfectly  sit   rest,  without  adliesive   strijis.  bundage:^,  or  any 

ipparatus  whicii  shall  compress  the  limb  or  eiiibriiTasK  its  circulation.  !^ 

I  still  give  the  preference,  in  fi'aetures  of  the  femur,  to  the  straight 

litiou.     In  most  cases  I  have   preferred  my  own   apparatus,  already 

ibed  when  speaking  of  fractures  of  the  thigh    in    general,   with 

Fto.  354, 


>ft»vttble  oanvas,  with  extension,  on  '*  horses/ 


lite  extension  ;  and  by  moderate  extension  is  to  be  understood  such 
imiiy  be  effected  with  from  five  to  ten  pounds. 
A  movable  canvas,  such  as  is  shown  in  the  accompanying  woodcuts 
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with  a  hole  in  the  centre,  and  reinforced  by  an  additionul  piece  of  canvw 
^'hcre  the  weight  of  the  hips  re^ts.  will  enable  the  surj^eon  to  move  his 
patient  and  clean  the  bed  when  necessarv.  The  standard  which  supports 
the  pulley  can  l»e  received  in  a  sh>t  in  the  frame. 

An  a|)pftratU8  similar  to  this  was  used,  daring  out  late  war,  in  the  Lincoln 
General  Hospital  at  Washington^  I  have  also  us^ed,  with  the  movable  CAiivai. 
and  upon  an  orclinnrv  bed.  Hod  gen's  apparatus,  or  *'  cradle."  as  he  terms  it,  and 
have  found  it  execeiiingly  uaeful,  and  much  preferable  to  any  fofDi  of  double 
inclined  plane,  whelbtT  suspended  or  not.  The  cradle  is  simply  a  skeleton-bat^ 
of  the  length  of  the  thigh  and  leg^  made  of  light  strips  of  wood.  Across  the  two 
upper  bars  are  laid,  transversely,  cloth  handa,  upon  which  the  limb  h  Uid  »1 
full  length.^ 

Of  gunshot  fracturea  of  the  femar  many  hundreds^  probably  maoy  thousands, 
during  and  since  the  close  of  our  civil  war,  have  come  under  my  obserratioii ; 
but  of  these,  only  92  have  been  made  the  subject  of  especial  record.  Of  this 
number,  75  were  frnctureM  of  the  shaft  of  the  femur  ;  9  being  fractures  of  th« 
upper  third]  36  of  the  middle  third  ;  and  80  of  the  lower  third.  Nearly  all  of 
these  fractures  were  caused  by  the  conical  riie-ball.  They  were  treated  in 
various  Federal  and  Confederate  hospitals  by  a  great  variety  of  methods,  and 

Fig.  S35» 


.Fig.  336, 


/ 


Hofigen'a  app&ntius  for  gunshot  fmctures  of  the  thigh. 

under  a  variety  of  circumatancea,  which  latter  were  sometimes  favorable  *"" 
sometimes  unfavorable.  The  result*?  may,  therefore,  be  regarded  as  furni^Hing 
a  fair  basis  for  conclusions  as  to  what  may  reasonably  be  expect^  in  araiv  *ur* 
gery,  or  during  the  progress  of  a  great  war.  I  have  a  strong  conviction,  bo*- 
ever,  that  if  in  an  ei|na!  number  of  cases  the  straight  position,  with  model*** 
extension,  were  to  be  employed,  and  the  circumstances  were  as  favorable  «»  ^ 
usually  found  in  civil  hospitals,  the  results  would  be  considerably  better  ib^ 
are  here  shown*  Indeed,  my  own  recorded  ca^ea  show,  in  a  markeil  degree,  to* 
advantages  of  the  straight  position,  with  slight  extension,  over  the  domt 
inclined  planes.  In  a  numher  of  these  cases,  while  the  limb  was  flex«?<ii*^* 
shortening  and  bending  wereexcCBsive,  and  the  substitution  of  Buck's  apparatui, 

*  Hodgen*  Treatiij*  on  Military  Surgery,  by  the  author,  p.  40S. 
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a's,  or  tny  own,  has  made  at  once  a  great  improvement  in  both  regardsi 
I  contributing  maiiifefltly  to  the  comfort  of  the  patients. 


PJie  average  shortening,  in  those  fractures  of  the  ahafl  of  the  femur 
Dh  were  measured  by  myself  after  union  was  effected,  was  in  the 
er  third,  two  inches  and  one  eighth ;  in  the  middle  third,  two  inches 
I  one-quarter ;  and  in  the  lower  third,  a  little  more  than  one  inch  and 
tlf.  In  the  upper  third  three  were  shortened  two  inches  or  more; 
J  greatest  shortening  heing  three  inches  and  one-rjuarter.  In  the 
Ble  third,  twenty  were  shortened  two  inches  or  more,  six  three  inches 
Dore,  two  luur  and  a  half,  and  one  five  inches.  In  the  low^er  third, 
l^ere  short ene<l  two  inches  or  more ;  the  greatest  shortening  being 
finches  and  three-quarters, 

I  a  large  proportion  of  the  cnsses  tbe  thigh  wsm  bent  at  the  point  of  fracture, 

bend  being  in  most  cnse.s  outward.  €jr  to  the  fibular  side  of  the  limb.    Where 

ft.  Smith's  iinspension  apparatiis  wa^  used,  the  bend  was  usually  backward, 

|e  in  moat  of  the  cases  treated  in  the  straight  position,  with  moderate  exten- 

i,  the  limb  was  nearly  or  quite  straight, 

I  is  somewhat  remarkable  that  in  tiiin  table  of  ninety- two  ca'iea  there  are  only 

M  examples  of  union  delayed  beyond  tbtir  months,  and  one  of  these  patients 

I  evidently  about  to  die.     In  a  pretty  large  proportion  of  cases  the  union  was 

k  delayed  much   bt^yond  the  usual   period  of  union   for  a  simple  fracture^ 

kou^h  the  limb  might  be  much  shortened  and  crooked,  and  still  discharging 

ii  with  fragments  of  bone  occasional  I  v» 

|. 

Among  the  cases  which  have  come  under  my  especial  notice  the  fol- 

'  ig  is  of  peculiar  interest : 


lident  Jam^  A,  Garfield  was  shot  by  the  assassin  Gujteau,  July  2,  1881, 
weapon  employed  being  a  '*  bulldog^'  pistol  of  large  size,  which  was  fired  at 
It  range^  the  ball  entering  his  body  on  the  right  side,  about  three  and  one- 
finches  fro m  the  j^ p  i  ne.  1 1  s  d  i  rec  tio n ,  a  fter  pe n  et  rati  n  g  t h  e  m  u scu I  ar  i>a  r  i  etes , 
Id  not  be  determined.  Immediately  upon  receipt  of  the  injnry  be  complained 
lliirp  pains  in  his  right  foot  and  ankle,  and  later  he  felt  similar  pains  in  the 
|jinkle.  with  slight  pains  in  the  right  scrotum.  These  pains  gradually  subsided, 
I  after  a  few  days  disappeared  altrtgether.  Beyond  this  there  was  never  at 
!  time  a  symptom  pointing  to  an  in  fury  of  the  spixie.  No  degree  of  paralysis 
r  ensued.  President  Garfield  diet)  September  19,  1881,  eleven  weeks  after 
ijeceipt  o f  his  i  nj u ry .  The  a u top sy  d isc I os e d  t he  fol  I o w i n g  facts : 
pe  ball,  after  penetrating  the  thoracic  wall  at  the  tenth  intercostal  space,  and 
inringthe  adjacent  ribi<,  passed  through  the  connective  tissue  and  fat  behind 
I  upper  edge  of  the  right  Icidney,  without  wounding  the  liver,  p»erforated  the 
^  fascia  and  the  psoas  magnns  muscle  near  its  attachment  to  the  first  lumbar 
feebra,  and  penetrated  the  first  lumbar  vertebra  in  the  upper  part  of  the  right 
i  of  its  body.  The  aperture  by  which  it  entered  the  vertebra  involved  the 
Itvertebral  cartilage  next  above,  and  was  situated  just  below  and  anterior  to 
[intervertebral  foramen,  from  which  its  upper  margin  was  about  one-quarter 
p  inch  di?ttant*  Passing  obliquely  to  the  left  and  forward  through  the  upper 
I  of  the  body  of  the  first  lumbar  vertebra,  the  bullet  emerged  by  an  aperture, 
ire  of  which  wjis  about  half  an  inch  to  the  left  of  the  median  line,  and 
Iso  involved  the  intervertebral  cartilage  next  above.  The  cancellated 
of  the  body  of  the  first  lumbar  vertebra  wjis  very  much  comminuted  and 
j^fragments  somew^hat  displaced.  Several  deep  fissures  extended  from  the 
of  the  bullet  into  the  lower  part  «>f  the  body  of  the  twelfth  dorsal  vertebra. 
ters  extended  thron^^h  the  first  hmibar  vertebra  into  the  intervertebral  carti- 
f  between  it  and  the  second  lumbar  vertebra.  Both  this  cartilage  and  that 
t  &boTe  were  partly  destroyed  by  ulceration,    A  number  of  minute  frag- 
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issated,  somewhat  cheesy  pus,  which  formed  a  thin  layer  over  a  por- 
surface  of  the  lead.  There  was  also  a  black  shred  adherent  to  a  part 
wall,  which  proved  on  microscopical  examination  to  be  the  remains 
.lot.  For  about  an  inch  from  this  cyst  the  track  of  the  ball  behind 
B  was  completely  obliterated  by  the  healing  process.  Thence,  as  far 
A  the  body  of  the  first  lumbar  vertebra,  the  track  was  filled  with 
)lood,  which  extended  on  the  left  into  an  irregular  space  rent  in  the 
dipose  tissue  behind  the  peritoneum  and  above  the  pancreas.  The 
irorked  its  way  to  the  left,  bursting  finally  through  the  peritoneum 
spleen  into  the  abdominal  cavity.  The  rending  of  the  tissues  by  the 
»n  of  this  blood  was  undoubtedly  the  cause  of  tne  paroxysms  of  pain 
rred  a  short  time  before  death, 
hemorrhage  proceeded  from  a  rent  nearly  four-tenths  of  an  inch 
main  trunk  of  the  splenic  artery,  two  inches  and  a  half  to  the  left  of 
ji\s.  This  rent  must  have  occurred  at  least  several  days  before  death, 
erted  edges  in  the  slit  in  the  vessel  were  united  by  firm  adhesions  to 
iding  connective  tissue,  thus  forming  an  almost  continuous  wall 
ie  adjoining  portion  of  the  blood-clot.  Moreover,  the  peripheral 
he  clot  in  this  vicinity  was  disposed  in  pretty  firm  concentric  layers, 
er  found  that  the  cyst  below  the  lower  margin  of  the  pancreas,  in 
)ullet  was  found,  was  situated  three  inches  and  a  half  to  the  left 


il  report  of  the  autopsy  ;  made  at  Elberon,  Long  Branch,  N.  J.,  September  20, 
I  hours  after  death,  by  D.  S.  Lamb,  of  the  Army  Medical  Museum,  Acting  Asst. 
Army,  in  the  presence  of  the  attending  physicians  and  surgeons— Joseph  K. 
!on-General  U.  8.  Army;  J.  J.  Woodward,  Surgeon  U.  S.  Army;  D.  W.  Bliss, 
;  Reybum,  M.D. ;  and  of  the  consulting  surgeons~Dr.  Hayes  Agnew,  M.D  , 
.  Hamilton,  M.D. 

was  signed  also  by  Andrew  H.  Smith,  M.D.,  who  was  present  as  a  represent- 
oroner  of  the  State  of  New  Jersey, 
le  author's  summary  of  the  President's  case,  Med.  Gaz.,  Oct.  1881. 
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DISLOCATIONS. 

CHAPTER   I. 

GENERAL  CONSIDERATIONS. 

§  1.  Oeneral  Division  and  STomenclature. 

A  DISLOCATION  is  the  displacement  of  one  bone  from  another  bone  or 
cartilage  at  the  place  of  natural  articulation. 

Dislocations  may  be  divided  into  accidental  or  traumatic,  spontaneous 
OT  pathologic^  and  congenital. 

Our  remarks  upon  the  etiology,  pathology,  symptomatology,  prognosis, 
and  treatment  of  these  injuries  must  be  considered  as  applicable  only  to 
Mcidental  or  traumatic  dislocations,  unless  the  fact  is  in  any  case  other- 
wise stated. 

Accidental  dislocations  are  those  in  which  the  bones  have  suffered 
<%)lacement  in  consequence  of  the  application  of  a  sudden  force ;  and 
surgeons  have  divided  these  accidents  into  Complete  and  Partial,  Simple, 
Compound  and  Complicated,  Recent  and  Ancient,  Primitive  and  Con- 
secutive. 

4  complete  dislocation  is  one  in  which  no  portions  of  the  articular 
surfaces  remain  in  contact. 

A  partial  dislocation  is  one  in  which  the  articular  surfaces  are  not 
<*n»pletely  removed  from  each  other. 

^  simple  dislocation  is  that  form  of  the  accident  in  which  the  bone  has 
^"^Ij  slid  from  its  articulation,  and  is  accompanied  with  the  least  or  only 
*n  average  amount  of  injury  to  the  soft  parts  or  to  the  bones  adjacent  to 
*e  joint.     . 

*1  compound  dislocation  implies  that  the  articulating  surface  of  the 
t^one  has  been  thrust  through  tlie  flesh  and  skin ;  or  that  in  some  other 
•*y  a  wound  has  been  made  which  communicates  with  the  joint. 

Complicated  dislocation  is  a  term  employed  by  some  writera  to  desig- 
^*te  a  condition  wholly  differing  from  a  compound  dislocation,  or,  in  some 
^*^,  a  condition  of  extra  complication. 

^W,  a  simple  dislocation  may  be  complicated  with  a  fracture,  or  with  the 
•Juration  of  an  important  bloodvessel,  etc. ;  and  a  compound  dislocation  may 
p  complicated  in  the  same  way,  and  with  the  addition,  perhaps,  of  extensive 
■^^raiion  and  destruction  of  integument,  muscles,  nerves,  etc. 

A  recent  luxation  has  taken  place  within  a  period  of  a  few  days,  or, 
*^Daost,  of  a  few  weeks;  and  an  ancient  luxation  has  existed  during  a 
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longer  period.  The  exact  point  of  time  at  which  a  dislocation  shall  be 
called  recent  or  ancient  is  not  fully  determined  by  surgeons,  and  the 
application  of  these  terms  is  therefore  always  somewhat  arbitrary. 

A  primitive  luxation  is  a  luxation  in  which  the  bone  remains  nearly 
or  precisely  in  the  position  into  which  it  was  at  first  thrown ;  while  ^ 
secondary  or  consecutive  luxation  is  one  in  which  the  bone  has  sabse^ 
quently,  in  consequence  of  the  action  of  the  muscles,  or  from  unsuccessfal 
efforts  at  reduction,  or  from  some  other  cause,  changed  its  position  suffi- 
ciently to  entitle  the  accident  to  a  new  designation.  Thus  a  primitiTC 
dislocation  upon  the  ischiatic  notch  may  become  a  secondary  dislocation 
upon  the  dorsum  ilii,  or  the  reverse. 

Oeneral  Predisposing  Causes. — According  to  Malgaigne,  whose  con.- 
elusions  are  based  upon  an  analysis  of  six  hundred  and  forty-three  casea, 
dislocations  are  very  rare  in  infency,  only  one  having  occurred  under  fir^ 
years ;  but  the  frequency  increases  gradually  up  to  the  fifteenth  yeas-, 
from  this  period  more  rapidly  up  to  the  sixty-fifth  year,  and  from  thia 
time  onward,  again,  dislocations  become  more  rare.  He  has  mentioned 
none  after  the  ninetieth  year ;  and  the  period  of  greatest  frequency  is 
between  the  thirtieth  and  sixty-fifth  year.  To  this  middle  period  belong 
four  hundred  and  seven  of  the  whole  number. 

Kronlein^  from  an  analysis  of  400  cases  has  constructed  the  following  table: 


Artie  ulatioDB. 


L 


Hip      . 

Knee    . 

Foot     . 

Metatarso- phalangeal 

Shoulder 

Elbow  . 

Hand    . 

Metacarpo-phalangeal 

Interphalangeal  . 

Sterno-claviciilar 

Acromio-clavicnlar 

Lower  jaw  . 

Spine    . 


1-10  yra    11-20.  I  21-30.     31-40.     41-50.  '  51-60.     61-7a    'l-^- 


Totals 


31 

H 

1 
1 


44 


1 

2 

49     I 


(19 


55 
15 
I 
4 
5 
2 


88 


1 

1 

'      I 
1     I 

1      I 

2 

1 


fi5 


48 
4 


60 


2 

36 


4S 


19 

I 


The  inference  from  these  analyses  may  be  thus  briefly  state<l:  Agf>* 
a  general  predisposing  cause,  is  most  active  in  middle  life,  and  1^^ 
active  in  advanced  and  in  early  life. 

It  is  proper,  however,  to  observe  that  while  such  statistics  may  be  relied  upj" 
as  indicating  the  relative  frequency  of  these  accidents  at  different  periods  of  l"*' 
they  cannot  be  regarded  as  determining  absolutely  the  value  of  age  alone «s* 
predisposing  cause,  since  the  direct  or  exciting  causes  may  be  more  active  *[ 
one  period  than  another,  and  in  some  measure  these  latter  causes  maybe, »d° 
doubtless  are,  responsible  for  such  results. 


*  Kroiilein,  Luxationen,  Deustche  Chir.  Von  Billroth  u.  Luecke,  1882,  p.  5. 
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U  may  be  stated  as  a  general  fact  tliut  persrms  of  feeble  constitution, 
and  whose  muscular  systems  are  much  weakened,  suffer  dislocation  from 
slighter  causes  than  those  who  are  in  health,  and  whose  muscular  systems 
arv  firm  and  vigorous  ;  and  that  a  relaxation  of  the  ligaments  wliich  sur- 
round a  joint,  however  this  may  have  been  occasioned,  predisposes  to 
disbcitjon.  Thus,  a  paralyzed  and  atrophieil  limb  is  predisposed  to 
Imtion;  a  joint  in  which  the  ca[>sulc  has  become  stretched  by  eflusions, 
or  by  violent  extension,  or  weakened  by  laceration  from  a  previous  dis- 
loation,  or  by  ulceration — or  if  in  any  other  way  the  articulation  is  de- 
priveii  of  these  natural  protections,  we  need  scarcely  siiy,  it  is  thereby 
r«&dered  more  liable  to  luxaiton. 

Rail -and -socket  joints,  other  things  heing  equal,  are  more  liable  to  displace- 
mtnt  iban  ginglymoid ;  bat  then  aiuch  more  dependfl  upon  the  relative  expusure 
of  Uie  joint  than  upon  its  aimtomicaj  struetiire,  so  that  the  elbow  is  much  more 

Seatly  dislocaled  than  the  bip:  the  shotikler-joint,  however^  being,  from  its 
ion  and  extent  of  motion,  peculiarly  expoaed,  and  being  also  a  ball-and- 
iDckec  joint,  is*  of  all  others,  moat  hable  to  dislocation. 

Direct  or  Exciting  Causes. — These  may  be  classed  under  two  ♦General 
beida,  namely,  external  violence  and  muscular  contraction.  The  action 
of  certain  ligaments  in  determining  the  direction  of  some  dislocations  is 
iliot  direct  cause,  but  only  subsidiary  to  the  other  causes  name<L 

External  violence  operates  either  directly  or  indirectly.      When   a 

pefKtn  falls  upon  the  knee  and  dislot^jtea  the  head  of  the  femur,  the  force 

is»ifl  to  have  acted  indirectly,  and  this  is  by  far  the  most  frequent  mode 

r<»f  didocation ;  but  when  the  blow  is  received  upon  the  upper  end  of  the 

[illfflerus,  and  its  head  is  sent  into  the  axilla,  it  is  said  to  have  been  dis- 

ttetl  by  direct  violence. 

Muscat ar  action  produces  a  dislocation  slowly,  as  in  some  caae-s  of  chronic 
t'bettmattsm,  and  then  it  is  termed  a  spontaneoua  or  pathologic  dislocation ;  or 
•llddealy,  a:!^  in  the  violent  spasmodic  contractions  which  accompany  convul- 
*»*)n«;  or  sometimes  by  the  mere  voluntary  ettbrt  of  the  muscles;  and  both  of 
^eseare  true  accidental  luxations. 

It  18  very  probable  that  externa!  force  can  seldom  be  regarded  as  the 
'le  cause  of  a  dislocation,  but  that,  in  a  large  majority  of  cases,  muscu- 
f  action  consentinji;  with  the  shock,  performs  an  important  role  in  the 
y  of  the  accident.  The  limb,  being  driven  oblitjuely  across  its 
!t  by  the  external  violence,  is  seized  by  the  stretched  and  excited 
^wcles  wkh  such  vigor  as  to  contribtite  not  a  little  to  the  unfortunate 
'*fiill.  Thus  it  will  be  found  that  the  same  force  which  is  adequate  to 
^he  production  of  a  dislocation  in  the  living  and  healthy  subject  is  wholly 
^  '  t  to  accomplish  the  same  in  the  dead;  and  a  man  who  is  iullV 
aeldom  suffers  a  disiucation. 
Seneral  Symptoms. — ^As  fractures  are  characterized  by  preternatural 
*i»<«liiljiy  and  crepitus,  to  which  may  be  generally  added  the  circumstance 
Alt  when  reduced  the  fragments  will  not  remain  in  place  without  exter- 
lul  (support:  80,  on  the  other  hand,  dislocations  are  characterized  by 
p«teraatural  rigidity,  an  absence  of  crepitus,  and  by  the  fact  that  when 
Moccd  the  bone  d<jes  not  generally  rerjuire  support  to  maintain  it  in 
pwition*     These  three  are  the  usual,  and  they  may  be  termed  the  com- 
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moil,  signs  of  distinction  between  fmctures  find  dislocations,  hat  no  one 
of  them  cnn  be  alone  depended  upon  as  positively  diagnostic.  Gener- 
ally, when  a  bone  has  been  dtslocsited,  we  slmll  find  the  limb  in  a  certnin 
position,  which  is  uniform  for  all  dishjciitions  of  the  same  charmter,  jinil 
almost  immovjibly  fixed;  but  when  the  ligaments  and  muscles  ithoui  the 
joint  have  been  extensively  torn,  or  the  whole  body  is  still  j^ufTering  utuk 
the  shoek,  or  in  any  other  circunjjstances  where  the  power  of  the  maMriis 
is  weakened,  this  rigidity  may  give  ]>Iaee  to  extreme  mobility. 

Tnie  crepitus  does  not  exist  wittiout  fracture,  but  it  is  not  always 
present  in  fractures ;  and  there  is  often  a  sensation  produced  iti  the  rub* 
bing  antl  chafing  of  disloeated  bi>nes  which  very  mueh  resembles  certain 
kinds  of  crepitus,  and  by  the  inexperienced  has  been  often  niisiaken  for 
it.  1  allude  to  the  stibdued  nisping  sound  or  sensjifion  whieh  is  fouiitl 
gcnenill}'  on  the  second  or  tliirti  day,  and  sometimes  earlier,  and  w1iil*1» 
is  the  result  of  fihrinotis  cfFusious,  on  [)erliaps,  in  some  instances,  of  tlie 
mere  rubbing  of  firmly-compressed  ligamentous  and  cartilaginous  sur- 
faces upon  each  other.  The  crepitus  of  a  recent  fracture  can  be  scarcdy 
confounded  with  this  obscure  sensation^  unless  it  is  in  some  cases  of  in- 
complete fracture,  or  of  a  fracture  situated  remote  from  the  surfaee,  iisln 
the  case  of  the  hip:  but  a  fracture  which  is  a  few  days  old,  whose  sur- 
face hji^s  become  softened  by  inflammation  and  more  or  less  covered  with 
lymph,  when  the  rigidity  is  great,  may  sometimes  deceive  the  most  eip 
rienced  surgeon  :  so  exactly  will  it  be  found  to  imitate  the  sensations 
produced  by  tlie  chafing  of  an  inflamed  joint,  or  of  closely  approxitnit<?d 
fibrous  surfaces. 


I  have  said  that  a  true  crepitus  dries  not  exi*it  without  a  fracture  ;  but  tieni 
very  minute  fracture,  r*ueh  as  the  detachment  of  n  srale  of  hone  by  the  tearing 
away  of  a  tendon  or  of  a  ligaaient,  may  produce  crepituft;  or  even  ihe  sepaffctioo 
of  a  piece  of  cartilage  may  stifliciently  espiae  the  tirnje  to  determine  the  presence 
of  thiJi  phenomeooJL  Tbe^ne  are,  however,  no  longer  examples  of  eimple  disloo* 
tion.  Nor  are  the  two  iuverae  propositions,  in  relation  to  the  retention  of  the 
himm  in  place,  invariable  in  their  application,  A  broken  bone,  weH  re<iiict<i. 
doen  not  always  manifest  a  tendency  to  displacement;  nor  does  a  disl^K'^f'^^i 
limb,  when  restored  to  its  socket,  in  all  cai5e«  maintain  \U  position,  witlu*"' 
support. 

The  other  general  signs  of  dislocation  are  pain,  swelling,  and  discolor- 
ation. The  |min  is  generally  more  intense  in  dislocations  than  in  fr^' 
tures^  the  expanded  end  of  tlie  bone  resting  often  upon  one  or  tiiore  Ufp 
nerves,  which  usually,  witlt  the  arteries,  approach  very  near  the  joml*' 
tills  pressure  being  also  greatly  increased  by  the  extreme  tension  of  tlie 
muscle-s.  Not  unfrequently  numbness  and  temporary  paralysis  of  T 
whole  litnb  are  the  consequences,  hi  otlier  cases  the  pain  is  due  so 
to  the  pressure  upon  the  muscles  or  to  the  tension  of  the  muscles.  ^'' 
perhaps,  to  the  tension  of  the  untorn  ligaments  and  capsule. 

Generally  the  limb  is  shortened,  hut  in  a  few  cases  it  is  found  slightly  leOj 
ened,  while  the  natural  axia  of  the  bone  with  it«  socket  is  always  chnfi^r'*''- 
examined  early,  and  before  the  supervention  ofswellinj?,  the  joint  « 
placed  hone  may  be  felt  in  its  unnatural  position,  and  a  correspo 
8ion  may  be  discovered  in  the  situatiou  of  the  articulation,  eapecialiy  ii  tfie  u««** 
are  superficial. 
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f  atliologj. — The  Ji.sseetioTi  of  recent  (lislucationspiodyced  by  externa! 
violence,  shows  the  capsular  ligaments  more  or  less  turn»  und  aUo  a  rii|i- 
ttine  of  some  of  the  lateral  an^I  other  short  ligaments,  with  a  complete 
mjr^ture  in  most  cases  of  some  of  the  tendons  which  immediately  surround 
ibt:*  joint,  or  nf  those  which  are  attached  to  the  capsule:  the  muscles, 
nenves,  arteries,  etc»,  through  which  the  bone  in  its  passage  has  pa.s9ed, 
pr  tipon  which  it  is  found  resting,  being  also  contused,  stretcheil,  or  torn 
0u  nder. 

Tliiii  description,  however,  does  not  apply  to  dislocations  produced  Ijy  mus- 
ali*,r  action  alone,  in  a  majority  of  which  causes  the  capsule  is  only  stretrhed. 
Aod    not  torn,  and  no  lesions  of  other  structures  are  necei»sanly  present. 

If  the  dislocation  remains  unreduced,  the  margins  of  the  old  socket,  in 
be   cases  of  enartbrodial  articulations,  become  gradually  depressed,  while 
he  concavity  of  the  socket  is  filling  in  with  a  fibrous  ar  bony  tissue,  until 
'nt  leniTth  the  whole  of  tliin  (jortion  of  the  joint  apparatus  is  nearly  or 
entirely  obliterated*     Tliis  proees.^  is  generally  very  slow,  and  may  not 
I  be  consummated  until  after  the  lapse  of  many  years.     At  the  same  time, 
,  but  with  much  greater  rapidity,  the  head  of  the  bone  in  its  new  position. 
Mil  the  soft  or  hard  parts  upon  which  it  rests,  are  undergoing  certain 
ckanges  to  adajit  them   to    their  new  relations,  and  calculated  in  some 
meagure  to  restore  the  liinh  to  its  iKonial  functions.     If  the  head  of  the 
l»one  rests  upon  muscle,  the  cellular  and  fibrous  tissues  which  enter  into 
tbe  composition  of  the  muscle  become  condensed  and  thickened,  forrning 
aahullow  or  elongated  cup,  whose  margins  are  attached  to  the  neck,  or 
ihaft  of  the  bone,  and  whose  walls  are  lubricated  with  synovia.     If  it 
f^ts  upon  bone,  by  a  process  of  interstitial  al>sorption  a  true  socket  is 
fonned,  sometimes  deep  and  sometimes  shallow,  whose  e«lges,  receiving 
*<lditional  ossific  depositions,  bt^come  lifted  so  as  to  torni  a  rim.     At  the 
s»nie  time  the  bead  of  the  bone  is  umlergoing  corresponding  changes,  to 
idipt  itaelf  to    the   newly-formed  socket;    it  is   flattened  or  otherwise 
chnnged  in  form,  and  in  the  progress  of  this  ebar»ge  its  natural  secreting 
wid cartilaginous  surfaces  are  gradually  rcutovefl,  a  porcelaneous  deposit 
Wing  its  place.     The  same  kimi  of  hard,  jiolished^  ivory-like  deposit  is 
found  also  in  those  portions  of  the  new  socket  which  have  been  especially 
exposed  to  pressure  and  friction.     Instead  of  the  eburnation,  an  imper- 
fect fibro-serous  surface  or  synovial  capsule  may  be  formed » 

1  have  in  my  cabinet  an  example  of  ancient  luxatinn  nf  the  hip-joint  in  whith 
Jj»e  head  of  the  femur,  having  rested  upon  the  d<>rsuoi  itii,  ha^  (oraieil  a  nearly 
"^tbutumootb  surface— a  kind  of  elevated  jjlateau;  in  other  cases  I  have  ^eea 
vkt  margins  of  the  new  ftocket  m  elevated  as  to  rest  against  the  neck  of  the 
fetDar.  and  completely  lock  it  in. 

Coincident  with  these  changes,  an<l  in  consequence  partly  of  the  disuse 
'^f  the  limb,  the  muscle,  and  even  the  bones  sometimes  suffer  a  gradual 
atrophy.  In  some  measure  these  alterations  may  he  due  also  to  the 
pressure  of  the  dislocated  bone  upf>n  arterial  and  nervous  trunks,  by 
^liich  their  functions  become  [>artially  or  completely  anniliilated,  anil 
^«ir  structure  even  may  he  wholly  olditenited.  In  consequence  also  of 
^i€  inflammation  which   immediately  results,  we  ought  not   to  omit  to 
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notice  that  the  trunk  of  a  large  artery  sometimes  becomes  firmly  adherea  * 
to  the  capsule  or  periosteum  of  a  displaced  bone,  and  its  reduction  is 
attended  with  imminent  danger  of  laceration  and  of  a  fatal  hemorrhage?^ - 
Numerous  instances  of  this  grave  accident,  especially  in  attempts  to  redact 
old  dislocations  of  the  shoulder-joint,  are  upon  record. 

General  Prognosis. — We  shall  study  the  prognosis  of  these  accidents^ 
to  better  advantage  when  we  come  to  speak  of  the  individual  bones  and 
their  various  forms  of  dislocation  ;  but  it  is  proper  to  state  in  this  place^ 
generally,  that  very  few  joints,  having  been  once  completely  displaced 
from  their  sockets  by  external  violence,  are  ever  so  completely  restored 
as  not  to  leave  some  traces  of  the  accident,  for  many  years,  if  not  for  thc^ 
whole  of  the  subsequent  life  of  the  patient,  either  in  the  partial  limitatiocm 
of  their  motions,  or  in  the  diminished  size  and  power  of  the  muscles  o^ 
the  limbs,  or  in  the  presence  of  an  occasional  arthritic  pain  :  the  degree 
and  permanence  of  these  sequences  depending  upon  the  joint  which  i^ 
the  subject  of  the  displacement,  the  extent  of  the  original  injury,  th^ 
length  of  time  it  has  remained  unreduced,  the  means  employed  in  its 
reduction,  the  health  and  condition  of  the  patient,  with  so  many  othex* 
contingent  circumstances  as  to  preclude  the  idea  of  a  complete  specifics— 
tion.     If  the  bone  is  not  reduced,  a  permanent  maiming  is  inevitable  , 
but  it  is  surprising  how  much  time  and  the  intelligent  processes  of  nature 
can  eventually  accomplish  toward  a  restoration  of  the  natural  functions^ 
especially  when  aided  by  a  good  constitution  and  judicious  treatment 
If  the  symmetry  of  form  and  grace  of  motion  are  never  replaced,  tii« 
value  of  the  limb,  for  all  the  practical  purposes  of  life,  is  not  unfrequendy 
completely  reestablished. 

General  Treatment. — The  first  indication  of  treatment  is  to  reduce  the 
bone.  Whatever  delays  may  be  proper  or  justifiable  in  certain  cases  of 
fracture,  such  delays  are  never  to  be  argued  in  cases  of  dislocation.  The 
sooner  the  reduction  is  accomplished  the  better.  For  this  purpose  we 
resort  at  once  to  sucli  manipulations  or  mechanical  contrivances  as  the 
nature  of  the  case  demands ;  and  if  these  fail,  or  if  at  the  first  they  are 
deemed  insufficient,  we  invoke  the  aid  of  constitutional  means,  or  such  t^ 
are  calculated  to  diminish  the  power  and  antagonism  of  the  muscles^ 
Many  dislocations  may  be  reduced  promptly  by  manipulation  alone  : 
which  mode  is  always  to  be  preferred  when  it  will  prove  sufficient,  for 
the  reasons  that  it  is  generally  the  least  painful  to  the  patient,  and  the 
least  apt  to  inflict  additional  injury  upon  the  muscles  and  ligaments. 

A  person  wholly  unacquainted  with  anatomy  or  surgery  may  occasioniliy 
succeed  in  reducing  a  dislocated  limb;  indeed,  it  frequently  happens  that  the 
patient  himself,  by  mere  accident  in  getting  up  or  in  lying  down,  accompliahe* 
the  reduction  ;  and  even  in  a  very  large  majority  of  cases,  force  and  persevcrtpce 
will  finally  succeed  by  whomsoever  they  may  be  employed;  but  the  observing 
student  of  surgery  will  soon  discover  the  difference  between  accident  and  brut« 
force  on  the  one  hand,  and  intelligent  manipulation  on  the  other.  The  char- 
latan bone-setter  does  not  often  allow  himself  to  fail,  unless  the  courage  of  h}* 
patient  gives  out,  or  he  ignorantly  supposes  the  reduction  to  be  effected  when  Jt 
IS  not;  but  his  success,  achieved  through  great  and  unnecessary  suffering, »* 
often  obtiiined,  also,  at  the  expense  of  the  limb;  while  the  surgeon,  wh«^ 
knowledge  of  anatomy  enables  him  to  understand  in  what  direction  the  muscle* 
are  offering  resistance,  and  through  what  ligaments  the  head  of  the  bone  mo** 
be  guided,  lifts  the  limb  gently  in  his  hands,  and  the  bone  seeks  its  socket 
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ptJy  and  without  diiitiirbance,  aa  if  it  needed  only  tlie  opportunity  that  il 
lit  demonstrate  ita  wilHngoe&s  to  return, 

Ve  must  underetaiid  not  ordy  what  musf!les  and  ligaments  antagonisse 
reduction,  if  we  would  be  most  successful,  but  also  what  muscles,  by 

Ig  provoked  to  contraction^  will  themselves  aid  in  tiie  reduction.     In 

pt,  to  become  expert  hfme-setters  in  the  department  of  dislocations, 
must  possess  a  complete  knowledge  of  the  piiysiojrnomy  or  the 
Tnal  aspect  of  joints,  acquired  only  hy  repented  and  careful  cxamina- 
B^  he  must  be  familiar  >vith  the  anatomy  and  functions  of  the  mascles, 

pust  understand  thoroughly  the  ligaments,  lie  must  have  experience, 

p  and  fertility  of  resource, 

ithout  these  qualifications  a  man  will  du  better  never  to  undertake  to  treat 
tion*,  «ince  he  i»  con^itantly  liable  to  mistake  fractnrea  for  dislocations, 
dislocations  for  fractures;  he  will  submit  a  sprained  wrist  to  violeiit  exten- 
,  under  the  conviction  that  the  joint  is  displaced  j  he  will  mistake  natural 
K!tions  for  detormitiea,  and  fail  to  recogaize  the  real  deformity  when  it  acta- 
exists ;  he  will  leave  bones  unreduced,  fully  believing  that  they  are  reduced ; 
lie  will^  all  in  all,  within  a  few  years,  accom pHeh  vastly  more  evil  than  be 
ever  do  good.  Let  a  man  practise  any  other  branch  of  surgery  if  he  will, 
out  experience  or  scientific  knowledge,  but  he  mnat  not  attempt  to  reduce 
K^ated  ooneH.  The  most  learned  and  the  most  skilful  we  shall  find  falling 
error,  embarrassed  hy  the  uncertainty  of  the  diagnosis,  or  successfully  re- 
nI  by  the  power  of  the  opposing  agents.  What* 
tj  can  be  expected  of  those  who  are  both  ignorant  Fi«.  339. 

inexperienced  but  failures  and  disastens? 

4.S  a  means  of  disarming  the  muscles,  or  of 
ing  them  oft"  their  guard,  we  often  prfictise 
'essfully  the  diversion  of  the  mind  of  the 
iient.  At  the  very  moment  that  the  limb  is 
ed  or  extension  is  made,  a  t|Ucstioii  is  ad- 
ised  to  him,  or  he  may  l:»e  su<ldenly  surprised 
loioe  unexpected  intelligence, 
ixtension  and  counter-extension,  made 
I  our  own  bands  or  with  the  hands  of 
itants,  constitute  the  second  resort  where 
ipulation  alone  lias  failed.  The  surgeon, 
ing  upon  the  limb  firmly  with  his  hands, 
;es  the  extension,  while  the  assistants 
the  counter-exten&ion ;  or,  instead  of 
rping  the  limb  directly,  the  operator  may 
for  this  purpose  circnhir  and  longitudinal 
luges,  or  the  bandage  or  handkerchief  tied 
le  form  of  the  clovediitcli.  Extension  is 
applied  in  connection  with  manipulation, 
I,  perhaps,  by  direct  pressure  upon  the 
d  of  the  displaced  bone.  Failing  in  this,  we  employ  some  one  of  the 
ous  mechanical  contrivances  which,  while  they  are  capable  of  exerting 
Ai  more  power ,  possess  also  the  important  advantage  of  operating 
dually  and  steadily,  hy  wiitcb  mode  the  resistance  of  the  muscles  is 
tys  more  speedily  and  more  completely  overcome. 


p 
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For  this  purpose,  Legros  and  Anger'  have  proposed  the  use  of  Iiidia'rubbe«1 
tubea^  U}  the  nuraber  of  live  or  six,  extended  graduall)'  and  succedstvely  U)  aal 
proper  tcnsioiK  and  maintained  in  thin  degree  of  tensiion  for  twenty  or  thirt;}^ 
minutes  ;  and  others  have  advised  the  iiae  of  the  pulley  and  weights,  the  latter  *»  ^ 
which  uiethodH  I  have  cd'teri  eriiptoyed  myself;  hut  surgeons  employ  gencmlly,  ir» 
the  case  of  the  hirge  Hraha,  the  compound  pulleys,  or  the  aimple  rop^  windlftss*  « 
which  is  thu»  doncribed  by  Dr.  Gilbert,  of  Philadelphia:  **  Place  the  patient, an<^ 
adjust  the  extending  and  counter- extending  bands  aa  for  pulleys;  then  pnx^ure? 
an  ordinary  bed-cord  or  a  witshdine,  tie  the  emh  together*  and  Jigatn  double  iM 
upon  itHclf.  pans  it  through  the  extending  tapes  or  towels,  doubling  llie  wbali^ 
once  more,  and  fasten  the  distal  end,  consisling  of  four  loops  of  mpe,  t«j  tm 
window-fiili,  door-sill,  or  stjiple;  ao  that  the  cords  are  drawn  moderately  ligbt  3 
finally,  pass  a  stick  through  the  centre  of  the  double  rope,  then  by  revolving 
the  stick  as  an  axis  or  double  lever,  the  power  h  produced  precis^ely  a»  it  tboairj 
be  in  such  cases,  viz.,  slowly,  st^eadily,  and  continuously/^  Jarvis^a  Hf^ostcr^ 
although  very  complex*  possesses  some  advantages  over  the  pulleys,  which  mty  . 
perhaps,  entitle  it  to  the  preference  in  a  few  cases. 

Fig.  340.  I 


Coni pound  pulleys,  and  ring  t^i  whioh  one  end  of  the  pulley*ro[«5  is  tisteued. 

S^dillot/  recognizing  the  danger  of  over-extension  in  the  employment  of  nje 
chanical  apjtaratUK,  and  especially  in  the  employment  of  the  jmlleys,  conm^i*! 
the  idea  of  attaching  to  the  latter  a  dynamometer,  by  which  the  exT  •  -  ■■•t?  m 
force  applied  could  be  determined.     It  is  not,  however,  by  any  1  ^i** 

that  the  dangers  would  be  lessened   by  this  means,  since  the  am.-L.,.  '' 

which  can  safely  be  employed  is  seldom  the  same  in  any  two  CHses  ivl 
be  presented  ;  but,  depending,  as  it  must,  upon  the  limb  to  which  the  ir 
applied,  its  mustuliir  power  or  resistance,  ihc  age,  sex,  and  general  cuti 
the  patient,  it  is  apparent  that  the  limits  of  natety  must  he  determim  t    : 
coiistant  and   careful   observation  of  the  limb  while  the   extension   ia  t'ciu* 
applied^  and,  in  short,  by  the  judgment  of  the  surgeon  rather  than  by  ativ  fix'-i 
dynamic  rule. 

Among  tbe  constitiitiooal  riiearis,  ether  and  chloruforni  occuj)y  the  fin't 
rank;  indeed,  tbey  arc%  at  tlic  present  day,  almost  t!ie  only  meaas  ofil'^* 
class  to  which  surgeons  resort,  and  tlicir  value  in  this  point  of  view  c*b 
scarcely  be  ovcr-estiraateil.  Onlj  wben  some  unusual  circumstaiia'  ^ 
condition  of  the  patient  forbade  tbe  use  of  an  anseathetic,  woulil  A* 
surgeon  return  to  the  ancient  practice  of  bleeding  ad  deliquiuni.  <^ 
prostrutin;]^  the  system  witli  antimony,  or  to  the  use  of  tbose  vasll v  1*^ 
efficient  agents,  opium  and  the  warm  bath. 

1  Leifnws  und  Anger»  AnciU.  G6n.  d©  M6d..  18*17, 

*  86dillr>t  et  GroBn,  Art.  Luxatlonj^,  D»c.  Encyc.  Sd.  M^.,  6er.  24,  t  UU  p.  395. 


CHAPTER    II. 

^LOCATIONS  OF  THE  LOWER  JAW  (TEMPORO-MAXILLARY). 

*BERE  are  two  principal  forms  of  ilm  dislocation,  namely,  the  double 
nktenil  dislocation,  jiihI  the  sinfrle  or  uTiilatenil ;  in  both  of  which 
^  ^iirection  of  the  displacement  ia  forward.  To  these  there  may  be 
^^d  as  having  been  occasionally  observed  an  outward  displacement 
Plmipanicd  with  a  fracture,  and  occasion  idly  a  backward  dislocation^ 
ItJi  fracture  of  the  meatus  auditorius  externus. 

Id.  order  that  we  may  better  uiiderataad  tlie  pathology  of  this  accident,  it  will 
e  proper  to  say  a  few  word^  in  relation  to  the  anatomy  of  the  tempofo-maxiilary 
rticulation  and  the  other  parta  cnnt-erned  in  the  dislocation  now  under  coa- 
iderittion.     The  articulation  h  Airuied  by  the  condyloid  process  of  the  iaferior 
naxilla  and  the  glenoid  fossa  of  the  temporal  b(^ne,  in  front  of  which  tbsaa.and 
It  the  root  of  the  zygomatic  arch,  is  a  slight  elevation,  called  the  articular  emi- 
nence.   Between  the  joint  surfacci*,  both  of  which  are  covered  with  cartilage  of 
lacrustation,  h  placed  an  interarticukr  cartilage,  which  divides  the  joint  into 
two  cavitiej?,  one  correapoading  to  the  condyle  of  the  inferior  maxilla,  and  the 
oUier  to  the  glenoid  fos^a,  each  of  whitdi  is  furnished  with  a  distinct  sy  no  vial 
JjeBibrane.     Prof^erly  there  is  but  one  ligament- — namely,  the  external  lateral — 
Jjbkh  pa^ee  from  the  outer  aurfaceof  the  articular  eminence  to  the  t'orrespond- 
Blg  surface  of  the  neck  of  the  condyle.     What  is  called  the  internal  lateral 
Bgnment  arises  from  the  apex  of  the  spinous  process  of  the  sphenoid  bone,  and 
^in*ertcd  into  the  margin  of  the  dental  foramen,  and  has  therefore  no  imme- 
diate connection  with  the  articalatioUp  although  it  tends  to  (Strengthen  the  joint, 
Tbesame  h  true  of  the  stylo- maxillary  ligaments.     The  lower  jaw  is  drawn 
'Upward,  or  closed  upon  tlie  upper  jaw,  by  the  action  of  the  temporal,  masseter, 
jnd  iflternal  pterygoid  muscles;  it  is  drawn  downward  by  the  action  of  the 
J|g»itricus,  raylo-hyoideus,  and  genio-hyoglossus   mascles;  forward  by  a  few 
woreaof  the  ransseter  and  by  the  external  pterygoid  muscles;  and  laterally  by 
^e  alternate  action  of  the  external  and  internal  pterygoid  muscles.     When  the 
!®*>ut!i  is  open  to  its  utmost  extent,  the  maxillary  condyle  rises  upon  the  ar  tic  alar 
MbiDvuce  until  it  rests  upon  its  very  summit.     Indeed,  it  is  probable  that  in 
•^t  persons  it  advances  rather  in  front  of  the  centre  of  the  eminence  ;  so  that 
^P  order  to  become  actunlly  ditrilocated  it  only  needs  that  the  capsule  shall  be 
^^ttewhat  relaxed,  or  that  it  shall  actually  give  way  in  front,  when  the  condylcB 
^"de  forward  and  occupy  a  position  directly  in  front  instead  of  behind  this 
^tiinence. 


§  1.  Double  or  Bilateral  Dislocation  Forward. 

This  form  of  dislocation  of  the  lower  jaw  is  much  the  most  frequent, 
iiug  met  with  in  about  two  out  of  every  three  cases*  It  appears  also 
>*>ccur  oftener  In  ivomen  than  in  men,  and  usually  between  the  twentieth 
W  thirtieth  year  of  life.     In  infancy  and  extreme  old  age  it  is  exceed- 

gly  rare. 

^ir  A&tley  Cooper  mentions  a  case  in  which^  "two  boys"  being  at  play,  one 
^<1  an  apple  thrust  into  his  mouth,  producing  a  double  dislocation;  and 
"*Utoii  saw  the  eame  accident  in  an  old  man  of  seventy-two  years,  who  was 
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This  comparative  immunity  in  youth  and  old  age  has  been  ascribed 
to  certain  peculiarities  in  the  form  of  the  jaw  at  these  periods  of  life. 
Nelaton  attributes  its  more  frequent  occurrence  in  middle  life  to  the 
great  length  and  strong  anterior  inclination  of  the  coronoid  process. 

Pathology. — It  is  easy  to  comprehend  how  the  combined  action  of  the 
two  external  pterygoid  muscles,  with  a  portion  of  the  fibres  of  the  mas- 
seter,  may  alone  produce  the  dislocation  when  the  mouth  is  wide  open, 
and  especially  when,  in  consequence  of  a  slight  blow  upon  the  chin,  the 
anterior  portion  of  the  capsule  becomes  lacerated ;  for  it  must  be  noticed 
that  the  ascending  ramus,  with  its  prolonged  condyloid  process,  consti- 
tutes a  lever  of  the  first  kind,  in  which  the  temporal  muscle,  attached  to 
the  coronoid  process,  the  masseter,  and  even  the  mastoid  process,  consti- 
tute the  fulcrum,  the  anterior  portion  of  the  capsule  the  weight,  and  the 
force  acting  against  the  front  of  the  chin  the  power. 

In  this  position  of  the  condyle,  drawn  upward  and  forward  by  the 
action  of  the  pterygoid  and  temporal  muscles,  the  chin  descends  toward 

the  neok,  and  the  coronoid  process 
Fio.  341.  rests  against  the  back  of  the  su- 

perior maxilla,  or  against  the 
malar  bone  at  the  point  of  its 
junction  with  the  upper  maxillary. 
The  temporal,  masseter,  and  in- 
ternal pterygoid  muscles  are  very 
much  upon  the  stretch,  if  not 
more  or  less  lacerated. 

In  addition,  to  the  influence  of 
muscular  action  and  the  hooking 
of  the  condyle  upon  the  malar 
and  maxillary  bones  in  maintain- 
ing the  dislocation  after  it  has 
once  taken  place,  and  in  offering 
an  obstacle  to  its  reduction,  there 
is  to  be  considered  the  occasional 
displacement  of  the  intra-articular  cartilages,  as  demonstrated  by  Demar- 
quay,  Mathieu,  and  Perier. 

Cause. — In  a  majority  of  cases  the  direct  or  immediate  came  has 
seemed  to  be  muscular  action  alone. 


Double  dislocation  of  the  inferior  maxilla, 
forward. 


Malgaigne  found  this  cause  to  prevail  in  twenty-five  out  of  forty  cases ;  an<l 
of  the  twenty-five  cases  fifteen  were  occasioned  by  gaping,  five  by  convulsions, 
four  by  vomiting,  and  one  by  rage.  Dr.  Physick,  of  Philadelphia,  found  both 
condyles  dislocated  in  a  woman  in  consequence  of  the  violent  gesticulation  of 
her  jaw  while  scolding  her  husband.  But  in  a  more  remarkable  case  still,  thi? 
surgeon  found  the  jaw  dislocated  after  recovery  from  a  profuse  salivation,  w" 
of  the  cause  of  which,  or  the  time  of  its  occurrence,  the  patient,  a  young  ?ir'' 
could  give  no  account.  Dr.  Physick  made  several  ineffectual  attempts  at  re>luo- 
tion,  and  only  succeeded  at  last  after  he  had  made  her  completely  intoxicated 
with  ardent  spirits.^  Andrews  found  both  condyles  dislocated  by  a  lobelj* 
emetic.     The  patient  had  often  taken  these  emetics  before,  and  had  frequently 

^  Physick,  Dorsey's  Elements  of  Surgery,  vol.  i.  p.  202.     Philadelphia,  IHlo. 
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iperienced  a  sensation  **  of  caicbing  *'  al  the  joint,  but  the  jaw  had  always  until 
kis  time  resumed  its  position  apoutjineously,^ 

Dr  H.  A.  tSteen,  of  Minnesota,  met  with  a  bilateral  dislocation  caused  ubo  by 
Omiting.^  Dr.  Edwin  J^forris^  has  seen  the  same  oeeur  during  sleep  with  a 
oung  lady  who  from  infiincy  had  been  aeeystomed  to  suek  her  tongue. 

Among  the  caust\s  from  outwurd  violence,  the  introduction  of  some 
►reign  body  into  the  mouilj,  und  the  extraction  of  teetli,  occupy  the 
lOBt  important  place.  In  fifteen  cases  seven  were  frora  the  former  and 
X  from  the  btter  cause, 

*Dt,  a.  W.  Gilbert  hm  related  a  case  which  came  under  his  own  observation, 
produced  by  a  aimihir  cause.  During  hia  apprenticeship  he  was  requested  to 
insert  a  set  of  teeth  for  a  young  man,  and  while  opening  his  mouth  io  lake  an 
impression  of  his  gums,  he  dislocated  *'  hoth  eondyles  forward,  under  the  zygo- 
matic arches;  '^  but  80  perfectly  were  the  mu?*eles  relaxed,  that  he  immediately 
reduced  them,  without  the  least  difficulty. by  placing  his  thumbH  m-  far  hack  as 
possible  upon  the  molar  teeth,  depressing  the  back  part  of  the  jaw,  and  at  the 
8iitiie  TOoment  elevating  the  chin.*  Prof.  James  Weost^rj  of  Rochester,  N.  Y.» 
dislocated  the  jaw  of  a  lady  while  attempting  to  pry  out  a  root  of  one  of  the 

olars. 

Symptoma.— *The  mouth  is  widelj  open  and  the  jaw  nearly  immovable. 
has  been  noticed  generally  that,  by  pressure,  the  chin  may  be  slightly 

Fio.  342. 


DiBlocated  lower  jaw. 

1,  but  that,  owing  probably  to  the  pressure  of  the  coronoid  pro- 
linst  the  body  of  the  upper  maxilla,  or  against  the  malar  bone,  it 


Aodrews,  Peninsular  Juurn.  Mad.,  toI.  iii,  p.  101,  IH'ib. 
I  Steen.  Vir^iuia  Merb  Monthir,  June,  1878.  p.  220. 
f  Morrif.Brit.  Med.  Journ.,  Aii'g.  U^  1872. 


Poinioi.  op.  cjt.,  p.  743, 
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is  generally  impossible  to  elevate  the  jaw  in  any  degree  whatever.  The 
jaw  is  also  slightly  advanced ;  a  depression,  covering  a  considerable  space, 
exists  between  the  auditory  canal  and  the  posterior  margin  of  the  con- 
dyle. A  slight  fulness  is  observed  in  the  temporal  fossa,  and  also  upon 
the  side  of  the  cheek  in  the  region  of  the  masseter  muscle.  Ordinarily 
the  patient  suffers  considerable  pain,  but  not  always,  from  the  prearare 
of  the  condyles  upon  the  branches  of  the  temporal  nerves.  There  is  a 
constant  flowing  of  the  saliva  from  the  mouth  ;  the  patient  is  unable  to 
articulate,  and  even  deglutition  is  performed  with  great  difficulty. 

Prognosis. — When  the  dislocation  remains  unreduced,  the  lower  jaw 
gradually  approximates  the  upper,  and  its  anterior  projection  sensibly 
diminishes,  the  saliva  ceases  to  dribble  from  the  mouth,  deglutition  and 
speech  are  restored,  mastication  is  performed  with  considerable  ease,  ind, 
in  short,  the  patient  comes  at  length  to  experience  no  great  inconvenience 
from  the  displacement. 

Robert  Smith  relates  the  case  of  a  woman  whose  lower  jaw  was  dislocated 
during  an  epileptic  convulsion.  She  was  at  the  time  in  one  of  the  inetropolitao 
hospitals,  but  the  accident  was  not  noticed  by  the  surgeons,  and  it  remaiocd 
ever  afterward  unreduced.  At  the  end  of  a  year  she  could  close  the  lips  per* 
fectlv,  but  was  able  to  open  the  mouth  only  to  a  limited  extent;  the  teeth  of 
the  lower  jaw  remained  advanced,  the  involuntary  flow  of  saliva  had  ccwed, 
and  the  faculty  of  speech  had  been  regained.^  In  Professor  Webster**  caae,  to 
which  I  have  before  referred,  although  the  jaw  was  immediately  and  easily  re- 
duced, after  the  lapse  of  several  years,  when  I  saw  the  lady,  she  still  complaiDed 
that  it  hurt  her  whenever  she  ate,  and  that  she  often  felt  the  condyles  slip  in 
their  sockets.  Reduction  was  accomplished  by  Physick  in  the  case  already  re- 
lated, after  the  lapse  of  several  weeks;  Sir  Astley  Cooper  reduced  a  double  dis- 
location after  a  month  and  five  days,  which  had  been  overlooked  by  the  surgwo 
in  attendance;''  and  Donovan  succeeded  after  ninety-five  days.*  In  twoawj 
treated  by  Michon  and  Gosselin  the  reduction  was  etfected  at  one  hundred  and 
thirty  days.* 

Treatment. — Reduction  may  generally  be  accomplished  with  ease  Jn 
cases  of  recent  dislocation,  in  the  following  manner :  The  patient  being 
seated  upon  the  floor  with  his  head  between  the  knees  of  the  operator,  a 

Fk;.  ?.A:\. 


Metbo<l  of  re<lucing  lower  jaw. 

^   Rolx'rt  Smith  on  FractureH  and  Dislocations,  p.  2S8.     Dublin,  18o4. 
''Sir  Astley  (hooper  on  Disloo.  and  Frao.,  Amor.  od..  p.  lUC).  ^ 

»  Donovan,  Anicr.  Journ.  Mod.  SiM..O<'t.  1842,  p.  470:  from  Dublin  Med.  Press,  M--*)" * 
1842. 
*  Toinsol,  op.  c'it.,p.  744. 
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jlle  of  pieces  of  cork,  gutta-percha,  or  pine  wood  are  placed  as  for 
C  between  the  molars  as  possible,  when  the  surgeon  seizing  upon  the 
i  draws  it  steadily  upward,  taking  care  not  to  draw  it  forward  at  the 
e  time,  since  bj  this  movement  he  would  resist  the  action  of  the 
icles  which  naturally  tend  to  restore  it  to  place  whenever  the  condy- 
p  roc  esses  are  lifted  sufficiently  from  the  zygomatic  fossu}. 

any  surgeons  prefer  to  sit  rir  sitaTid  in  front  of  the  patient,  and  cIepros3  the 
lyles  by  means  of  the  thuoibs  placed  inside  of  the  mouth  and  nf>cm  the  iojii^ 
he  molars.     If  the  thumbu  are  used  in  this  way,  it  would  be  w^ll  to  protect 

0  with  a  piece  of  leather,  or  to  slip  theai  off  from  the  teeth  siKldenly  when 
e«>nclyles  are  gliding  into  their  places,  a^?  the  muscles  sMjmetimet*  close  the 
Clb  with  sufficient  violence  tr>  bruise  severely  anything  which  might  at  that 
aent  be  interposed  between  the  teeth. 

lie  metbod  practitted  by  Kavaton,  of  simply  lifting  the  chin  gradually  and 
Ibly  toward  the  upper  jiiw,  was  essentially  the  same,  but  tar  lem  efficient; 
lilth«ugh  he  placed  nothing  between  the  molars  to  serve  as  a  fulcrum,  the 
imoat  teeth  themselves  must  in  stime  degree  perform  this  service  whejiever, 
lower  jaw  being  dislocMed  and  drawn  upward,  the  chin  is  forcibly  approxi- 
$d  toward  the  upper. 

b  other  cases  it  has  been  found  necessary  first  to  disengage  the  coro- 

1  process,  by  depressing  the  chin  gently,  and  then  pressing  backward 
lie  direction  of  the  articulation  :  a  method  which  would  certainly 
trve  a  trial  in  case  of  the  failure  of  that  first  descrihed.  Tfiis  was 
method  practised  by  Hippocrates.  La  tend  pressure  made  directly 
d  the  condyle  may  facilitate  the  reduction.  A  more  eflectnal  expe- 
i|,  however,  consists  in  reducing  one  side  at  a  time :  taking  good  care 
Ijs  that  the  side  first  reduced  is  not  redislocated  while  the  attempt  is 
^  made  to  reduce  the  other,  a  thing  which  happened  in  one  of  the 
i  treated  by  Sir  Astlcy  Cooper »  and  has  happened  many  times  in  the 
Jtice  of  other  surgeons, 

Inally,  if  all  other  expedients?  fail,  we  ought  not  to  hesitate  to  resort 
b^esthetics,  nor  indeed  could  any  objection  exist  to  their  employment 
Oy  period  of  the  treatment,  were  it  not  that  in  a  large  majority  ot 
ft  til e  reduction   is  effected  so  easily  and  promptly  as  to  render  their 

oyment  wholly  unnecessary.  After  the  reduction  is  accomplished, 
11  be  a  matter  of  wise  precaution  to  sustain  the  jaw  by  a  double- 
ed  bundage  passed  under  the  chin,  and  secured  upon  the  top  of  the 

;  ao  as  to  prevent  the  mouth  from  being  accidentally  opened  too 
fespecially  during  sleep,  since  experience  has  shown  that  a  tendency 
reproduction  of  the  dislocation  remains  for  some  time.  It  will  be 
lent  to  continue  these  measures  of  prote^^tion  for  at  least  one  week  ; 
'  which  the  danger  of  ankylosis  should  be  borne  in  mind,  and  the 
tit  of  passive  motion  should  he  gradually  and  cautiously  increased. 

1  illustration  of  this  tendency  to  redislocatian,  Malgaigne  refers  to  the  case 
tioned  by  Put%nat  r>f  a  wnman  whoj^t*  jaw  for  many  years  became  dislocated 
to  once  a  mouth ;  but  she  wa^  always  able  to  reduce  it  herself. 
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§  2.  Single  or  XTnilateral  Dislocations  Forward. 

Causes. — The  causes  of  this  accident  are  in  general  the  same  as  those 
which  produce  double  dislocations,  and  it  occurs  most  often  in  middle  life. 

Tartra  has  seen  one  exceptional  example  in  a  child  only  fifteen  months  old, 
and  Levison  saw  a  case  in  an  old  man  who  had  lost  all  his  teeth.^ 

Symptoms. — The  mouth  is  open,  but  not  so  widely  as  in  doable  dislo- 
cation ;  the  jaw  is  nearly  immovable ;  the  teeth  are  advanced ;  the  con- 
dyloid process  can  be  felt  in  front  of  the  articular  eminence,  leaving  a 
depression  in  its  natural  situation,  and  the  coronoid  process  is  more 
prominent  than  in  the  bilateral  dislocation.  It  will  be  remembered  that 
we  have  already  pointed  out  an  important  diagnostic  mark  between  a 
fracture  of  the  neck  of  the  condyloid  process  and  a  dislocation  of  one 
condyle.  In  the  latter  the  chin  inclines  to  the  opposite  side,  while  in  the 
former  it  falls  toward  the  side  upon  which  the  accident  has  occurred. 

According  to  Hey,  this  lateral  deviation  of  the  chin  is  not  always  present  in 
dislocations;  and  Robert  Smith  mentions  one  casein  which  the  surgeon  was 
misled  by  the  circumstances  so  far  as  to  attempt  a  redaction  upon  the  leftside 
when  the  dislocation  was  upon  the  right. 

Treatment. — The  same  rules  of  treatment  for  dislocations  of  both  con- 
dyles will  be  applicable  to  the  single  dislocations,  with  only  such  modifi- 
cations as  will  be  naturally  suggested  to  the  surgeon. 

In  the  case  mentioned  by  Levison.  the  dislocation  was  constantly  recarrJD^ 
upon  the  left  side ;  and  it  was  especially  liable  to  happen  when  just  awakening 
from  sleep.  "  He  would  then  pull  his  jaw,  press  it  backward,  when,  after  about 
half  an  hour's  work,  ban^  it  seemed  to  go,  and  all  was  right  again.''  This  old 
gentleman  was  finally  relieved  of  these  annoyances  by  a  band  fastened  under  tl»« 
chin.  In  such  a  case,  an  apparatus  constructed  after  the  same  plan  as  my  lowex' 
jaw  apparatus  might  perhaps  serve  a  useful  purpose. 


§  3.  Dislocations  Outward,  with  Fracture. 

Robert^  was  the  first  to  observe  this  fact.  The  dislocation  (left  side*) 
occurred  in  a  man  whose  face  had  been  traversed  by  the  wheel  of  a  cart, 
and  was  accompanied  with  a  fracture  in  front  of  the  a.scending  branch  o» 
the  jaw  on  the  right  side.  The  dislocated  condyle  projected  outwar<i 
and  could  be  distinctly  felt  and  seen  under  the  skin.  The  chin  va^ 
inclined  to  the  same  side. 

In  1879  Dr.  Neis^  observed  a  second  example  of  this  dislocation,  which  he 
describes  as  "  outward  and  upward  into  the  temporal  cavity,"  unaccompani^ 
with  fracture  of  the  jaw.  The  subject  was  a  young  man  whose  chin  and  occip^^ 
were  pressed  between  two  boats.  Dr.  Neis  supposed  a  fracture  of  the  glenoid 
cavity,  but  he  was  not  able  to  establish  it. 

'  Levison,  Boston  Med.  and  ^^u^g.  Journ.,  vol.  xxxiv.,  1846,  p.  38S.  from  London  L»"«^^* 

-^  Robert,  Journ.  de  Clilr..  1844,  j).  2(\d. 

«  Neis,  Th^se  de  Paris.  1S79,  No.  2.^2.     (Poinsot.) 
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Dislocations  Backward,  with  Fracture. 


According  to  the  researcbeg  of  Baudrimont,  this  accident  had  been 
lea'ribed  bj  Lanfmnc,  Guy  de  Cljauliac,  and  Jean  de  Vigo,  but  not 
lutjl  recently  had  any  well-autbt'nticated  examples  been  |}ublished, 
Xfideed,  Baudrimont  aloue  has  recorded  an  example  of  bilateral  disloca- 
tion backward.  In  a  case  reported  by  Croker-King  the  dishjcation  was 
miilateral,  and  was  reiiuccd  by  a  method  similar  to  that  employed  by 
Saudrimont,  but  it  was  not  followed  by  any  accidents  ;  while  Lefevre 
tfA^lious  a  nnilateral  di8!ocation  backward  which  resulted  in  a  cerebral 
and  death  about  five  months  after  the  injury  was  received.  The 
ition  was  not  recognized  until  the  autopsy  was  made.  In  all  of 
lede  examples  the  condyle,  which  rests  with  ita  centre  over  the  point 
rhere  the  bony  portion  of  the  external  auditory  canal  joins  tbe  cartil- 
aginous portion,  being  tbrnst  backward  has  broken  the  margin  of  the 
^ony  portion  and  displaced  or  torn  the  cartilaginous  portion,  but  without 
Hupture  of  the  Jigaments. 

Br&udrimoDt,^  of  Bordeaux^  relates  the  following  case :  **  September  25, 1879* 
M.»  a  carman,  aged  63,  who  had  li>at  all  the  t^eth  of  the  upper  jatv,  and  a 
imber  of  the  molara  of  the  lower,  fell  violeutly  ou  his  chin^  experiencing:  at 
be  momeDt  a  violent  pain  in  both  ear«,  and  when  he  arose  he  i'ound  himself 
"ble  to  move  hia  jaw.  There  was  it  wound  on  the  chin,  nbsolate  deafness 
cjfited,  accompanied  with  an  otorrbtBU  wliieh  continued  until  the  following 
He  was  on  the  same  day  admitted  to  the  HoBpitJil  ofSty  Andrt'^  Bordeaux. 
lis  mouth  was  half  open,  the  chin  receded  behind  the  upper  jaw,  as  delermined 
the  position  of  the  inciaors,  fifteen  millimetres.  The  lijm  could  be  closed, 
at  Che  jawA  could  not.  The  backward  displacement  of  the  lower  jaw  caused  a 
flattening  of  the  cheeks,  and  gave  to  the  mouth  a  peculiar  grimace.  The  pr>»- 
terior  portion  of  the  jaw  touched  the  sternoMiiaiitoid  musiele.  The  condyle  wa» 
ibtePl  from  its*  socket.  Both  auditory  canals  were  closed  by  hard  antero-inferior 
pnjectioDs,  which  obeyed  the  slight  amvementa  which  alone  could  be  given  to 
t^e  jaw*  The  reduction  was  irnmediately  attempted  as  followt*;  **  The  patient 
is  flcated  on  a  chair,  bin  head  slightly  thrown  back  and  held  by  an  aesiatant. 
Both  thumbs  are  with  difficulty  introduced  on  both  sides  between  the  jaws*, 
which  can  only  he  done  by  exaggerating  the  backward  nicking  movement  of  the 

I  law;  the  thumbs  press,  by  their  palmar  surfaces,  on  the  hiwer  molar«.     The 
otlier  5ngeni  brought  under  the  chin,  seize  the  body  of  the  jaw,  in  a  firm  grip, 
Ou  iKjth  sides.     I  press  progre^nsively  and  very  energetically  downward  at  fir«t, 
ttien  downward  and  forward.     A  sudden  disengagement  of  the  right  condyle, 
*hich  regains  its  place,  is  at  first  obtained  with  comparative  ease.     The  disloca- 
tion is  now  single.     The  chin  is  deviated  to  the  letl.     The  same  attempt  is  then 
Millie  on  the  left  side,  but  I  then  experience  far  more  difficulty^  a  considerable 
iflbft  proves  insufficient;  but  with  the  help  of  the  finger*^  pressing  upon  the  con- 
^  ^Ic  which  is  disengaged,  the  jiiw  rotates  on  itself  and  seems  to  make  the  hand 
H  *bicb  accompanies  it  describe  a  large  circle,  and  the  condyle  resumes  its  articu- 
^L^UlOD  with  a  noise  heard  at  a  distance.     The  la.'^t  phase  of  the  reduction  seems 
^B|V|uLinfu^  and  as  soon  as  the  condyle  leaves  the  ear  the  bhxKl  hegina  la  flow 
^ffiBl  the  left  side.     The  movements  of  the  jaw  are  reestablished,  and  are  not 
ifry  piiinful.     Deafness  partially  disappears,     *'  Examination  of  the  ears  shows 
that  the  membrane  of  the  tympjinum  is  torn  on  the  right  side,  and  there  are  in 
both  auditory  canals  wounds  of  the  integuments  in  which  the  probe  detected 
^y iplinlens.     Dilferent  local  accident-s  ensue;  sero-sanguinolent,  serous*  and 
•em-parulenl  discharges  take  place;  also  a  swelling  of  the  articular  regions, 
wd, later  on »  suppuration.     The  patient  left  the  hospital  in  a  good  condition. 
Three  moolba  after  there  still  remained  eome  swelling,  articular  stitfneas*  and  a 
ctTUin  degree  of  deafness/' 

*  Bkudrimont,  Jouna.  de  Med.  de  Bordeaux ,  1882,  13,  20,  27  ftoH.    ^Poinftctt.^ 
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§  5.  ConditioEs  of  the  Jaw  simulatiEg  Dislocations. 

There  is  a  condition  of  the  temporo-maxillary  articulation  called  b^ 
Sir  Astley  Cfjoper  ^'siiblaxation  of  the  jaw/'  in  which  it  is  asi^umerl  thi» 
the  condyles  slif>  before  the  anterior  margins  of  the  interarticular  carti  — 
lage.s,  and  llius  for  tlie  time  render  the  jaw  immovable.     No  positiire  evi 
dence,  however,  has  ever  been  presented,  either  by  8ir  Astley  or  others- 
that  any  such  derangement  of  the  joint  apparatus  does  actually  take  place* 
the  opinion  being  bitsed,  not  upon  dissections,  but  only  upon  the  synap 
totim  wliieh  ;ire  known  to  accompany  the  accident.     It  is  quite  pn^btbl' 
that  thi^  ex  plan  !it  ion  of  tfie  phenomenon  in  question  is  the  true  one.  ve^ 
it  is  not  imjiossible  that,  in  some  rare  cases,  it  has  no  relation  wbatere^^- 
to  the  interarticular  cartilages,  but  that  it  indicates  a  true  subluxation  (^^ 
the  inferior  maxilla  tipon  ibe  zygomatic  eminences. 

Causes. — It  occurs  mostly  in  young  people,  and  in  those  of  a  feeble  (^' 
scrofulons  diathesis,     llebixation  of  the  capsule,  ligaments,  and  rau^cl 
about  the  joint  may,  therefore,  be  reganied  as  the  principal  predispa^iti^ 
cause.     The  exciting  causes  are  generally  yawning,  or  biting  upon  sonae 
very  hard  substance. 

The  symptoms  are  a  sudden  arrest  of  the  motions  of  the  jaw,  with  the 
mouth  about  half-open,  the  nrrest  of  motion  being  acconipaniefi  *>: 
cedeil  generally  with  a  sensation  of  slipping  in  one  of  the  artieulu: 
The  chin  is  slightly  rnelined  to  tlie  opposite  side.     The  eondvie  in 
felt  somewhat  advanced  in  its  socket,  and  while  it  remains  in  this  p^- 
the  patient  experiences  some  pain.     In  most  cases  the  condyle  resume* 
it5  place  spontaneously,  or  af\er  a  slight  lateral  motion  of  the  jaw;  but 
at  other  times  it  requires  some  little  man  mil  force  to  replace  it* 

I  had,  duriog  several  years  of  ray  early  life,  while  pursuing  my  stiidiei  mS 
college,  experienced  this  aceident  many  tiineH.  It  was  peculiarly  prone  to  occtar 
in  tbe  morning,  and  it  became  necessary  that  I  should  eat  witb  some  cur*?  HI  iriV 
first  meal.  Sometimes  tlie  locking  of  the  jaw  was  upon  the  rijz^ht  and  sornetiroes* 
upon  the  left  side;  it  waa  ahvuys  9iiu:ht!y  painful,  t Generally  the  condyle  w^^ 
made  Ui  fall  into  place  by  a  voluntary  lateral  motion  of  the  jaw,  but  orra^ionall^ 
I  was  obliged  to  press  genily  against  the  chin  with  my  hand.  I  never  Atioptr-" 
any  measures  to  remove  the  predit*position,  butaa  I  became  older  the  auauyinc-** 
gradually  ceased, 

Benevoli,  in  a  diasertatioa  publishetl  at  Florence,  Italy,  in  the  year  l^**"* 
descrit>es  another  com!  it  ion  very  analogous  to  this  which  we  have  now  dcstr 
but  whiuli  evidently  depended  U|ifm  n  contraction  of  the' muscles,     A  )i 
having  opened  his  moutn  very  widely  in  gaping,  found  himself  unable  1<m 
it.     A  surgeon  who  was  called  diognosticated  a  dislocation  of  the  hw  tc^ 
attempted  to  reduce  it,  hut  failing,  Benevoli  waa  called,  who,  obser, 
the  jaw  was  not  absolutely  immovable,  that  the  articulations  were  ant  ■ 

and  that  the  chin  did  nut  incline  outward  or  toward  the  sternum/  ' 

that  it  was  only  a  cou traction  of  the  depressing  muscles.     He  Uu 
scribed  fomentations  and  nily  unctions.     The  same  night  the  temp*M  . 
had  acquired  the  si/ye  of  a  couple  of  eggs,  from  contraction,  but  the  ne\t  i  ;   "* 
patient  could  shut  his  mouth,  and  by  the  following  day  the  tumefat  f 
temporal  muscles  had  also  disappeared,  and  the  restoration  of  the  T  i 
the  mouth  was  complete.     Maljciiigne^  to  whom   I  am  indebted  for  u. 
caae,  relates  two  others,  one  in  tht*  person  of  the  aurpeon  Mothe,  and  the*f^ 
m  a  young  man  who  was  suffering  from  paralysis  and  spasmodic  contnieP<>^*  ^'^ 
the  muse  lea.     Mothe  obnorveH  that  it  had  occurred  to  nim  very  often,  aniit''^^ 
it  still  continued  to  happen  sometimes,  and  when  he  ffi"i**d  iw^auv  «yflIfiUif 


DISLOCATIONS    OF    THE    IIYOIU    BONE. 


527 


nio-hymd  and  myelo-hyoid  niuacles  contracted  with  so  much  force  as  to  render 
I  iinpjeflible  for  him  to  clone  his  mouth  ;  these  muHcle:*  being  thus  in  a  state 
Lf  rramp,  their  bellies  became  hiird  under  the  chin,  and  »o  painful  lluit  he  wa« 
T>Hged  immediately  t^j  pre?*s  upward  against  the  under  surface  of  the  chin  in 
jder  to  oppose  their  action.  This  condition  would  lust  fnnn  one  to  three 
»inute»,  aoa  was  relieved,  generally,  by  frietiouH  made  with  the  hand  over  the 
joulracted  muscles.  Sometimes  he  actually  believed  that  the  lower  jaw  was 
p»localed,  although  the  re^^ult  always  convinced  him  that  it  was  not. 

Treatment. — In  most  or  all  of  the  ctises  of  this  peculiar  derangement 
flhe  temporomaxillarv  art  ieu  hi  lion,  which  have  come  under  my  notice, 
taneoQS  cure  h«s  been  soon  effected.  It  will  be  proper,  however, 
.  ca^es.  to  instruct  the  patient  to  uvoid  lining  tlie  jjiw  In  a  manner  to 
kee  the  sensation  of  slipping ;  nnd  if  the  general  health  h  impaired, 
inflopt  suitable  measures  to  im[iroye  his  wuidition.  Cold  water  alfusioDH 
the  side  of  the  face  and  jaw  would  seem  also  to  be  rational  measures, 
nd  I  have  generally  recommended  their  use* 


ClI  APTE  It    III. 


BI8L0CATI0NS  OF  THE  HYOID  nONE  (THYRO-IIYOID 

AirricirLATtoN), 

Dr,  Ripley,  of  South  Carolina,  and  Dr,  Gibb,  of  London,  have  alone 
irniTihe<l  us  with  examples  of  this  aceiilent^  but  as  I  am  unable  to  con- 
til  the  original  comtuunications  of  either  of  tliese  gentlemen,  I  will  tuke 
le  hberty  of  reproducing  ft  brief  summary  of  their  papers  contained  ir» 
Ir.  Durham's  contribution  to  Holmes's  Surgery.^ 

'Gibb*  has  recorded  in  the  ftilhiwinpf  words  a  ease  of  dislocatioi^  of  the  hyoid 
ftRe  in  a  oatient  under  his  care:  'The  patient,  a  m:in,  £et.  45,  would  feel  a 
Bidden  click  in  the  left  aide  of  his  neck,  whieb  produced  a  sensation  m  if  some 
'*lmg  wa4  fkticking  in  his  throat.  On  examinalinn,  this  appeared  tn  me  to  depend 
,  ft  displacement  of  the  left  horn  of  the  hy*iid  bone,  and  was  generally 
led  by  throwing  the  hvml  backward,  toward  the  right  side,  so  as  to  stretch 
liu»cle»  of  the  neck,  and  thea  suddenly  dejirea^nitig  the  lower  jaw,  and  sn 
^putting  the  deprewsors  of  the  hyoid  bone  into  operation.  He  died  .^ome  yearn 
alWr  of  pulmonary  consumption.  On  examining  his  ihroat  after  death,  I  found 
*«t>rtof  pouch,  which  ais^wered  the  purpose  of  a  synovial  capHulCj  embracing  the 
ijionii  of  the  left  thyrohyoid  Jirtieuliition.  It  was  tilled  with  a  clear  fluid,  had 
nparatively  large  rhomboid  sea  a  moid  bono  developed  in  it**  outer  wall,  and 
jitjjn!  an  extraordinary  amount  of  motion/  This  was  the  fourth  case  of  the 
Sid  which  had  come  under  the  notice  of  Gibb.  All  the  patienU  were  male* 
He  subsequently  met  with  a  lifth  case  in  which  the  patient  was  a  female. 

'*R   '  is  made  in  the  work  quoted  to  a  paper,  read  in  1H4H  before  the 

Pin>  al  Society,  by  Dr.  Ripley,  of  South  Carolina,  on  '  Dislocations  of 

the  tM  11  > Ml aeH.  especial ly  illustrated   in  hit*  own  person,  and  the  manner  of 

iTedocing  them/     The  latter  process  cousiated  in  throwing  the  head  backwartl 

i  &r  tf  possible,  ao  aa  to  place  the  muscles  of  the  neck  on  the  i^tretch,  theu 

HAlmetf'a  Surgery »  2d  Amer  ed.^  vol.  ii,  p,  -K^iL     Art.  Injuries  of  the  Neck, 
'  Git>b,  on  Diseajse«  and  ttijuriea  of  the  ilytiid   Boutf,  l>y  G.  I).  Gibh,  M.D.,  Cburchitl| 
Llondon,  ]84$2t  p.  20.  ftiui  Trans.  Path,  doe.,  Londou,  voL  x/p.  00. 
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relaxing  the  lower  jaw,  at  the  same  time  gently  pressing  or  rubbing  over  the 
displaced  part,  when  the  displacement  becomes  reduced  after  a  few  attempts 
with  a  click.  Two  cases  of  dysphagia  described  by  Abercrombie  are  considered 
by  Gibb  to  have  been  examples  of  double  displacement  of  the  thyro-hyoid 
articulation." 


CHAPTER   IV. 

DISLOCATIONS  OF  THE  SPINE. 

This  accident  is,  no  doubt,  exceedingly  rare,  at  least  without  the  com- 
plication of  a  fracture,  and  it  is  not  improbable  that  the  actual  number 
is  smaller  than  the  reported  examples  would  indicate.     Those  who  make 
autopsies  do  not  always   perform  their  duties  with  that  exact  fidelity 
which  might  be  necessary  to  determine  so  nice  a  point  as  a  fracture  of 
an  oblique  process,  and  it  is  quite  likely  that  the  circumstance  may  have 
been  overlooked   in   some  cases;    but  a  considerable  number  of  well- 
authenticated  examples  of  simple  dislocations  of  cervical  vertebrae  have 
accumulated  within   the  last  fifty  years.      The  reported   examples  of 
simple  dislocations  of  the  other  vertebrae  are  not  so  numerous,  nor  sB 
well  attested. 

Delpech  and  Abernethy  denied  the  possibility  of  a  dislocation  of  the  spinas 
either  in  the  cervical,  dorsal,  or  lumbar  region,  without  the  c<mcurreDce  of  • 
fracture.  Says  Sir  Astley  Cooper :  "  I  have  never  witnessed  a  separation  of  ot»« 
vertebra  from  another  through  the  intervertebral  substance,  without  fracture  o^ 
the  articular  processes ;  or,  if  those  processes  remain  unbroken,  without  a  fracr  - 
ture  through  the  bodies  of  the  vertebrae."  He  would  not,  however,  be  undej 
stood  to  deny  the  possibility  of  a  dislocation  of  the  cervical  vertebrae,  thei  «" 
articular  processes  being  placed  more  obliquely  than  those  of  the  other  vertebrae^- 

The  causes  are  in  general  the  same  as  those  which  pro<luce  fractureiS 
of  the  vertebrae,  such  as  falls  upon  the  head,  feet,  or  back,  and  violent 
flexions  of  the  spine  backward  or  to  the  one  side  or  the  other. 

Several  examples  are  recorded  of  "spontaneous"  dislocations,  the  result c>» 
some  morbid  changes  in  the  bones  or  in  the  ligaments  of  the  spinal  column  ; 
which  accidents  seem  to  belong  more  properly  to  general  treatises  upon  surgery'* 

The  symptoms,  also,  partake  of  the  same  general  character  with  fnc- 
tures;  the  accident  being  accompanied  with  more  or  less  complete  paral' 
ysis  of  those  portions  of  the  body  which  receive  their  nervous  supply 
from  below  the  point  at  which  the  dislocation  has  occurred ;  the  spin** 
column  presenting  at  the  seat  of  displacement  an  angular  projection  or 
some  form  of  irregularity ;  and  the  distortion  being  attended  with  paio- 
especially  when  an  attempt  is  made  to  move  the  body.  In  very  inaf^y 
cases  the  symptoms  are  so  nearly  like  those  presented  in  a  case  of  fr*^' 
ture,  that  the  diagnosis  is  rendered  exceedingly  difficult.  The  presei^^ 
or  absence  of  crepitus  may  aid  in  the  diagnosis,  and  yet  it  is  well  un^^^V 
stood  that  this  symptom  is  often  absent  in  simple  fractures,  and  that  ^^ 
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present  in  all   those  examples  of  dislocation  which  are  nccom- 
iied  with  a  fracture  of  an  oblic|iie  process,  or  of  any  otfier  portion  of 
le  vertebrae,  which  class  of  examples  constitutes  a  large  majority  of  the 

fiole  number. 
There  is  usually  present,  however,  in  the  dislocation,  whether  partial 
eomplete,  a  peculiar  fixedness  or  rigidity  of  the  spine,  which  serves 
distinguish  this  accident  from  a  fracture  of  the  spine  as  plainly  as  the 
reternaturnl  rigidity  of  the  limb  in  dislocations  of  the  long  hones  serves 
►  distinguish  these  accidents  from  fractures  of  the  same  bones.  The 
ead  or  upper  portion  of  the  spinal  col u ran  is  bent  forward,  or  back- 
ard,  or  more  commonly  to  one  side,  and  in  this  position  it  remains 
nmovably  fixed  until  the  reduction  is  accomplished.  Sometimes,  also, 
:  surgeon  may  feel  distinctly  the  hitoral  deviation  of  the  spinous  pro- 
8,  and,  in  the  neck,  the  transverse  processes  become  an  importsint 
tiide  in  the  diagnosis. 

§  1.  Bislocationfi  of  the  Lumbar  Vertebrse. 


iTVithout  wishing  to  insist  upon  the  actual  impossibility  of  these  acci- 

its,  I  am  prepared  to  affirm  that  no  well -authenticated  case  has  yet 

ien  reported — at  least  of  a  complete  dislocation,  unaccompanied  with  a 

KTture  of  the  articulating  apopliyses,      I  ciin  conceive  it  possible  that 

lumbar  vertebra  may  be  dislocated  forward  or  backward,  and  that  a 

vertebra  may   be  dislocated  laterally,   without   a   fracture ;    but 

ler  of  these  events  can  be  considered  probable.     It  is  certain,  how- 

%  that  no  evidence  has  yet  been  furnished  of  the  actual  occurrence  of 

a  dislocation. 

t>lquet  meutiona  the  case  of  a  *'  tiler"  who  fell  from  the  roof  of  a  house  back- 
k1  ,  aod  dislocated  one  of  the  lumbar  vertebrte.  This  patient  lived  many  years 
the  accident,  and  at  tlie  autopsy  it  was  touad  that  the  second  lumbar  ver- 
i.  had  been  di>ilocated  to  the  rigbt  by  a  movement  of  roUili<m  about  the  left 
^ular  proce8.s,  the  two  oblique  proeesnes  of  the  left  side  f>reaerving  their  con- 
^on,  while  those  of  the  right  were  separated  quite  half  an  inch.  The  right 
^bral  plate  was  broken^  and  the  canal  of  the  vertebra  was  thus  thrown  open 
^"Widened.' 

^iipuytren  says  that  a  man  was  crushed  by  the  falling  of  a  bank  of  earth  upon 

loina,  when  in  the  act  of  bending  forwarcL     On  the  third  day  he  was  broaght 

H-^itel  Dieu,  wlien  it  was  observed  that  his  lower  extremitien  were  cotnpletely 

^^Ivzed ;  and  that  there  existed  in  the  upper  part  of  the  lumbar  region  a  harS 

Sor,  by  presflure  upon  which  a  crepitus  wa^  miinifeHt.  A  second  tumor  C(juld 
UstiDctly  felt  in  frtjnt  through  the  abdominal  pariete^.  and  the  length  of  the 
^^  was  evidently  diminished.  This  man  died  on  the  sixth  day  from  a  gradual 
tphyxia.  When  the  body  was  examined  it  was  foand  that  the  last  dorsal  and 
*e  fijBt  lumbar  vertebr®  had  been  pnahed  forward  more  than  one  inch,  laeerat- 
^E  the  spinal  marrow,  breaking  the  transverse  and  obfiqae  processes  of  the  last 
*l  aod  fin*t  lumbar  vertebrae,  and  tearing  oiTtt  small  fragment  of  the  body  of 
of  the  vertebrae  where  the  intervertebral  substance  adhered  to  it.* 

t*  presented  in  1850  to  the  Anatomical  Society  of  Paris  a  complex  dis- 

of  the  first  lumbar  vertebra,  with  destruction  of  the  extremity  of  the 

iw,  and  interruption  of  the  aervous  function  of  the  cauda  equina. 

J  Cloquei,  Malgaigni^.  op.  cit.^  t.  ii.  p.  IWO,  from  J  num.  ties  Diflbrmit^s,  torn*  i.  p.  453. 
[  ^ijpuytren,  Injuries  and  Bis^ns^s  of  Bones,  Syd.  ed.»  p.  MO* 
f  Vinoent.  BulL  8oc  Anat.,  1850  {ToiosiHf. 
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De«pite  the  most  complete  paraplegia  the  fracturt*  became  conaolidated,  an  A 
patient  wurvivet!  eight  months. 

All  of  these  cases  were  aeecHiipanied  wkh  fracturet*.     In  neither  case  was 

attempt  made  ta  reduce  the  dislocation.     In  the  second,  it  in  licarcely  prob    

that  any  meanH  could  have  been  employed  which  would  have  ttuceeedec^i^-d 
restoring  the  bones  to  their  places;  nor  is  It  probable  that,  if  the  hones  had  k=^^r)eeo 
restored  to  place,  the  patient  would  have  survived  the  accident  a  day  loi^^m^tt 
probably  not  so  long.  Tlie  cord  was  greatly  lacerated,  and  the  diaphragm  — '■lorii 
u|i  and  dii< placed,  rendering  a  recovery  almost  iraposaible.  In  the  tirat  exatn^Bipj«i 
where  the  dislocalion  was  leas  complete,  and  the  complications  less  grave,  e^m-_^ulii 
reduction  have  offered  any  reasonable  chance  for  relief?  Hy  extension,  c^^  0171. 
bined  with  a  movement  of  roUtioji  in  a  direction  opposite  to  that  io  which.        the 

displacement  had  taken  place,  it  is  possible  that  a  reduction  might  have  ^ ^fca 

accomplished.  The  attempt  certainly  would  have  been  ju.%Ufiable;  bat  sm  Oct 
the  man  lived  "many  years"  without  the  reduction,  it  is  doubtful  whether  the 
result  of  a  reduction  would  have  been  more  fortunate. 


§  2.  Dislocatioiis  of  the  Doraal  Vertebrae. 

Amonieiit's  conaideration  of  the  anatomy  of  tbe^je  processes  will  render 
it  apparent  that  even  a  partial  dislocation  forward  without  a  fracture  of 
the  oblique  apophyses  is  iinpos.sible ;  and  tbut  in  the  direction  backward 
the  digloeation  can  only  occur  to  the  extent  of  about  one-quarter  of  an 
inch,  constituting  only  a  species  of  articular  diastasis,  without  breaking 
off  the  articulating  apophyses  of  the  low^er  corresponding  vertebra. 

Mmlgaigne  enumerates  twelve  examples  of  dislocations  of  the  dorsal  vertebrtF. 
I  have  found  reported  by  American  aargeons,  at  dates  too  recent  to  have  b^^o 
included  in  hie  analysis,  two  other  exam  pleas.  PoiOBOt  has  added  three  in  ore 
cases,  one  reported  by  Thompson^  of  Dublin,*  a  second  by  Socin,  of  Bille,*art«i* 
ihird  by  himself^  In  Thorn p»on*s  case  there  waa  a  complete  dislocation  of  ^^e 
tweHth  dorsal  upon  the  fin^t  lumbar,  with  fracture  ofthe  spinous  proceaa,  ace*^"** 
panied  with  rupture  of  the  aorta  and  spinal  cord.  In  Hocin's  case  it  was  ^^e 
eleventh  and  twelfth  ;  and  in  Poinaot's  case  there  was  dislocation  forward  of  ^^ 
twelfth  dorsal  upon  the  first  lumbar.  A  portion  of  the  anterior  and  supe*^^*^^ 
border  of  the  first  lumbar  was  torn  olf ;  the  left  articular  and  right  trans v^^^r** 

F recesses  were  also  broken.    The  patient  survived  the  accident  twenty-four  da  •-y* 
am  unable  to  Bubject  them  to  a  more  complete  analysis.     But  of  this  num    ^^ 
only  three  are  claimed  to  have  been  simple  dislocations,  unaccompanied  iv^  ^^^ 
fracture.    One  ofthe  fourteen  wa^^  a  dislocation  ofthe  fifth  dorsal  vertebra  u^  ^'^f* 
the  sixth,  one  of  the  eighth,  two  of  the  ninth,  five  of  the  eleventh,  and  tiv^^^^'^ 
the  twelfth;  the  relative  frequency  of  their  occurrence  in  the  different  vertcl^— '"^J 
correapondin^  with  the  observation  of  Weber  as  to  the  points  of  the  spt     *^*' 
column  which  allow  of  the  greatest  freedom  of  motion,  and  are  eonsequei^^  ^^? 
moat  liable  to  dislocations.     The  direction  of  the  displacement  in  ten  cjwtv  ^•^*" 
observed  to  be  six  times  f<>rvvard,  twice  backward,  and  twice  to  the  one  «i    ■^^- 
Two  of  those  which  were  unaccompanied  with  fracture,  occurring  respcctiTT    -^^  I 
in  the  tenth  and  sixth  dorsal  vertebrif^,  were  examples  of  a  dislocation  torwi^    ^  1 
and  the  third,  belonginiuj  to  the  ninth  vertebra,  was  a  dislocation  backward,  ■*.l 

lateral  dislocation  without  fracture  bas  not  been  recorded.  It  Is  worthy  ^i 
remark,  also,  that  these  three  example.s  of  uncomplicated  dislocations,  being  *"  , 
which  our  science  up  to  this  moment  possesses,  have  happened  in  the  experie^'^^  1 
of  the  same  surgeon/  . 

The  firtit  two  examples,  therefore,  notwithstanding  they  have  been  receii^"^ 
with<uit  question  by  Malgaigue,  I  shall  unhesitatingly  reject.     The  third,  wh*»  ^^ 


>  Thompaoa,  Dublin  Jonm,  of  Med,  Set,,  Oct,  18S0. 

•  Socin,  1880.  *    Poinsot^op.  eit..  p. 

^  Mekbtori,  Gmx.  Medina  SUti  Bardi,  tB5(K 


rM. 
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rie-H  evidence  of  its  having  been  correctly  reported,  and  which  was  only 
;itili  dblocatiotij  m  relnted  m  folkma :  "  A  mason  having  fallen  from  a  height 
eb  a  raanfier  that  the  lower  part  of  hia  back  struck  npon  the  angle  of  the 
r  Btep  of  a  hidder,  died  on  the  following  day.  After  death  it  was*  observed 
;!be  spinfms  pracesseH  of  the  dorsal  vertebrie  were  prominent  down  to  the 
;  and  that  the  tenth  procens  with  all  of  the  processes  below  were  depressed. 
»  al»o  noticed  that  thia  depression,  very  jnarked  when  the  trnnk  was  thrown 
rard,  gradually  diminiahed,  and  finally  disappeared  altogether  when  the 
wau  bent  forward.  On  removing  the  iioft,  parts  it  was  found  that  the  liga- 
I  were  extensively  torn  asunder  and  detached,  so  aa  to  permit  the  articu- 
l  apophyses  of  the  tenth  vertebra  to  be  carried  intij  contact  with  the  back: 
e  ninth.     The  spinal  oiarrow  had  undergone  no  visible  alteration,"^ 

algaigne  thinks  be  has  once  observe*!  the  same  thing  in  a  living  sub- 
and  that  by  simply  bending  the  body  forward  he  aeeomplished  the 
jtion  and  effected  a  perfect  cure,  except  tltat  a  slight  curvature 
ined  at  the  point  of  injury. 

long  the  caaej*  reported  aa  having  been  complicated  with  fracture^  the  fol- 
ig  example,  reported  by  Dr  Graves,  of  New  Hampshire,  to  Dr.  Parker,  of 
Jity»  pcjsge«8ea  unusual  interest:  A  man,  let,  2o  year^,  was  atmck  on  the 
while  in  a  stooping  posture  by  a  falling  maHs  of  timber,  cauj^ing  a  disloca- 
>f  the  last  dorsal  upon  the  first  lumbar  vertebra.  His  lower  extremities 
completely  paralysed,  and  priapism  continued  for  several  hours.  The  siir- 
determined  to  make  an  attempt  at  reduction,  and  for  this  purpose  he  placed 
patient  upon  his  face,  and  secured  a  folded  sheet  under  his  armpits  and 
jer  around  his  hipa^  directing  tour  strong  men  to  make  extension  and  coun- 
^tension  by  these  sheets.  Chloroform  was  administered,  and  when  the 
at  was  completely  under  its  intltience  the  extending  and  counter-extending 
I  were  applied,  and  in  a  few  minutes  the  vertebne  glided  into  place  with  a 
let  lN)ny  crepitus.  The  reiitoration  of"  the  line  of  the  vertebral  column  waa 
I  to  be  nearly  but  nut  quite  perfect.  On  the  sixteenth  day  he  began  to 
slight  sensatioD  in  his  feet,  and  at  the  end  of  six  or  eight  weeks  he  was 
to  control  the  evacuations  from  the  bladder  and  rectum.  Several  montha 
be  had  recovered  so  completely  as  to  walk  with  only  the  aid  of  a  cane.* 
now  of  only  one  similar  case,  Eudiger  has  published  an  account  of  a  dis* 
ion  obliquely  backward  and  to  the  right  side,  which  occurred  at  the  same 
in  the  spinal  coltimn.  The  subject  was  a  musketeer,  who  had  been  struck 
his  back  by  a  lalliug  wall  which  lie  was  endeavoring  to  pull  down.  Ru- 
laid  him  upon  his  belly,  and  with  the  assistance  of  others  he  was  able,  but 
ithout  causing  pain,  to  reduce  the  bones.  Immediately,  however,  when 
Jctension  w»s^  discontinued,  the  action  of  the  muscles  caused  the  displace- 
to  recur.  The  surgeon  then  directed  lour  men  to  nuike  extension,  while 
ler  man  retained  the  bone^?  in  place  by  pressing  upon  them  with  his  bands. 
'  aeveral  hours  this  method  of  pressure  was  replaced  by  a  board  underlaid 
conapreases  and  sustaining  a  weight  of  more  than  fifty  livrea.  On  the  fol- 
g  day  it  was  found  sufficient  to  bind  compresaea  over  the  projecting  bone, 
n  this  condition  the  patient  remained  fifteen  daya;  during  all  of  which 
he  lay  upon  his  belly  with  hts  shoulders  more  elevated  than  his  pelvis.  On 
ventietb  day  he  could  lie  upon  bis  back,  and  in  about  six  iveeka  he  wa»  so 
lately  restored  as  to  be  able  to  pursue  his  trade  as  before !  ^  This  is  certainly 
f  extraordinary  caa^,  whether  considered  in  reference  to  the  means  em- 
d  to  restore  the  bones  to  place,  or  to  its  results;  and  if  the  statements  are 
received  at  all,  it  must  be  with  some  hesitation  and  allowance, 
the  other  hand,  we  are  able  to  present  at  least  one  example  In  which. 
Ugh  no  reduction  has  been  accotnidished,  the  patient  has  survived  the 
ent  many  years;  yet  it  must  be  aamitted  that  his  recovery  ia  far  from 
g  been  aa  complete  as  in  the  two  cases  just  mentioned. 

Melchiori,  lo<;.  cil  »  Gmvea,  New  York  Joiirii.  iMed.,  Mart?h»  1852,  p.  190. 

EudJger,  Joura*  de  Chir.  de  Dcat^ylt,  ton^.  iii.  p  bit. 
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J.  S,,  mt,  11  years,  was  cruaheil  under  the  body  of  an  ox-cart  in  such  a  maiiner 
as  to  produce  a  dislocation  of  the  kiit  dorsal  from  the  first  lumbar  verulirt, 
causing  immediately  almost  complete  paralysis  of  all  the  parts  below.  Thii 
young  man  was  seen  by  Dr.  Swan,  of  Springfield,  Mass..  in  the  summer  oflSSI, 
at  which  time  he  was  occupied  m  a  portrait-painter.  Ilia  lower  extrenutio 
remained  paralyzed,  und  of  ihe  same  size  as  at  the  time  of  the  receipt  of  the 
injury.  He  wan  unable  to  sit  erect,  owing  to  the  mobility  of  the  gpine  at  tk 
seat  of  dislocation  J  iind  he  had,  therefore,  lain  constantly  upon  ht»  side.  The 
upper  portion  of  his  body  wiis  well  developed,  and  his  intellectual  faculties  wtrt 
ot  a  high  order.*  A  result  so  fortunate  as  this,  where  the  bones  remained  unre- 
duced, 18  u  nil  pie;  ie  all  the  other  Civses  reported  the  patient*  died  miAershlr 
after  periods  ranging-  from  a  few  days  to  one  year  or  a  little  more. 

Charles  Bell  has  related  the  ciu^eof  an  infant  who  was  run  over  by  a  diHraice, 
and  who  died  thirteen  months  after  the  accident,  tin  examination  after  ae&tii. 
the  last  dorsal  vertebra  was  found  to  be  completely  dislocated  backward  and  to 
the  left,  upon  the  first  lumbar  vertebra.^ 

With  these  facts  before  us,  I  think  we  ciinnot  hesitate,  when  the 
nature  of  the  accident  is  fully  made  out,  and  especially  when  the  dislo- 
cation has  occurred  in  the  lower  dorsal  vertebne,  to  attempt  the  reduetioi 
by  forcible  extension,  united  with  judicious  lateral  motion,  or  with 
certain  amount  of  direct  pressure  upon  the  projecting  spines. 


Bifilocations  of  the  Six  Lower  Cervical  Vertebrs. 


It  is  much  more  common  to  meet  with  simple  dislocations  of  tlwj  verte^ 
bne  of  the  neck  uncotiiplicuted  with  fractures,  than  of  either  of  the  othtf 
vertebral  divisions.     This  is  doubtless  owing  to  the  greater  exr 
motion  which  their  artiuuhiting  surfaces  enjoy.     They  may  be  di;-^!' 
forward  or  backward.     The  for^vard  dislocation  may  be  complete  or  iH' 
complete;  with  both  sides  equally  advanced  ('*  bilateral*'  of  Malgaigne)t 
or  one  of  the  articulating  apophyses  may  be  dislocated  forward,  holding 
the  opposite  apophysis  in  its  place  (**  unilaterar"  of  Malgaigne), 

tSchrauth^  lias  collected  twenty-four  examples  of  dislocation  of  the  cenic^^ 
vertebnii,  of  which  four  are  recorded  as  tlislocations  tV>rward,  two  back,  aud  *i^' 
to  the  one  side  or  the  other.  Three  of  this  number  were  dislocaiioMB  of  tl»^ 
atlttj*,  two  were  dislocations  of  the  second  vertebra,  five  of  the  fourth*  two  «^  ' 
the  fifth,  two  of  the  sixth,  and  one  of  the  seventh.  In  the  oUier  cases  the»«'^^* 
was  not  stated.  Malgaigne  has  brouglit  together  forty-five  examples;  of  wfiic^ 
twenty-one  were  complete  forward  dislwatioiis,  nine  incomplete  forward  dii^l^K'^^ 
tions,  nine  unilateral  and  forw^ard^  and  tour  were  liackwanl  dinioc^lions.  Thrt^^ 
w*ere  dislocations  of  the  second  vertebra  upon  the  third,  four  were  diiiloc*tio»»^ 
of  the  third  vertebra,  ten  of  the  fourth,  eleven  of  the  fifth,  fifleen  of  thetiit**' 
and  two  of  the  seventh,* 

CauBes. — The  bilateral  forw^ard  dislocations  are  generally  caoaed  br  « 
fall  upon  the  top  and  back  of  the  head,  or  upon  the  top  of  the  lift 
while  the  neck  is  very  much  flexed  forward.     The  unilateral  is  «w^ 
sometimes  by  a  direct  blow  upon  the  back  of  the  neck,  the  blow  bciDi' 
probably  directed  somewhat  to  one  side  or  the  other.     It  may  ilw  ^ 

>  Swan,  Boston  Med,  und  Surg,  Jonrii.,  vol.  xxii.  p.  102,  March,  1840. 

•  Cbarle*  Bell,  uii  Injiirioa  of  thi?  Spinp,  1H24. 

'  J^ohrftuth,  Anier.  Jouru.  Med*  Sci.,  Mny,  184s.  from  Archiv  Hir  Phyi»  UhjIItii^''^^ 

*  For  ftdditionft]  ciusea  see  Dublin  Joiiru/Med.Soi.,  Mnreh,  187tf,  p.  2fi0. 
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by  muscular  action,  and  especially  by  the  action  of  the  sterno- 
mastoid,  as  in  a  sudden  movement  of  the  head  to  one  side. 

^aigne  found  this  to  have  been  the  cause  in  six  of  the  seven  cases  collected 
.  Such  also  was  the  fact  in  the  cases  reported  by  Rotter,'  Foelker,*  Koch,' 
Moxon,  Berthold,  and  Wyeth,  to  the  four  latter  of  which  I  shall  again 
eference. 

number  of  backward  dislocations  which  have  been  reported  are 
V  to  enable  us  to  indicate  very  accurately  the  general  causes,  but  it 
probable  that  they  are  most  often  occasioned  by  a  fall  upon  the 
id  top  part  of  the  head,  received  while  the  neck  is  bent  forcibly 

iptoms. — In  dislocations  of  the  cervical  vertebrae  forward  the  head 
illy  depressed  toward  the  sternum,  in  dislocations  backward  the 
3  thrown  back,  and  in  unilateral  dislocations  the  head  is  turned 
Qe  of  the  shoulders.  Neither  of  these  malpositions  of  the  head  is 
mly  present  in  these  several  dislocations,  and  indeed  not  unfre- 
y,  especially  in  case  the  system  is  greatly  shocked  by  the  accident, 
ad  and  neck  assume  a  preternatural  mobility,  and  may  be  turned 
in  any  direction.  The  spinous  process,  unless  the  patient  is  very 
or  considerable  swelling  has  supervened,  can  easily  be  felt,  and  its 
ions  to  the  right  or  to  the  left,  forward  or  backward,  furnish  us 
he  most  valuable  and  important  sign  of  the  dislocation.  Even 
^nsverse  processes  may  be  felt  sometimes,  especially  in  the  upper 
*  the  neck,  with  sufficient  distinctiveness  to  render  them  useful  in 
agnosis.  To  these  circumstances  we  may  add  paralysis  of  the 
►elow  the  seat  of  injury,  with  pain  and  swelling  at  the  point  of 
rtion.  In  some  cases  also  the  patient  has  himself  distinctly  felt 
cing  or  sudden  giving  way  in  the  neck  at  the  moment  of  the  acci- 

^osis. — The  complete  bilateral  dislocations,  whether  backward  or 
d,  have  in  most  cases  terminated  fatally  within  a  short  time,  gen- 
within  forty-eight  hours.  Unilateral  dislocations  are  less  speedy 
r  results,  but  when  the  dislocation  remains  unreduced,  death  gen- 
takes  place  in  a  month  or  two. 

e  relates  a  case  of  incomplete  dislocation  of  the  fifth  ''cervical  vertebra 
ird,  unaccompanied  with  fracture,  which  accident  the  patient  survived 
^8.^  A  patient  of  Roux's  lived  eight  days;  but  in  the  case  of  a  second 
mentioned  by  Lente,  with  a  complete  dislocation,  without  fracture,  of 
i  vertebra,  the  patient  survived  the  injury  only  two  hours.* 

the  other  hand,  occasional  examples  are  presented  of  partial  or 
>te  recovery  with  the  dislocation  unreduced. 

ler,  of  Philadelphia,  presented  to  the  class  of  medical  students  of  the 
Bity  of  Pennsylvania,  in  1842,  a  lad,  aet.  10,  who  had  fallen  a  distance  of 
feet,  alighting  upon  his  head.  He  was  found  senseless  and  motionless, 
8  head  bent  under  his  body.  He  gradually  recovered  from  the  shock, 
neck  was  stiff,  distorted  and  motionless,  his  face  being  inclined  down- 

iBot,  op.  cit.,  p.  758.  «  Ibid.  '  Ibid. 

«,  New  York  Journ.  Med.,  May,  1850,  p.  284.  *  Lente,  ibid.,  p.  397. 
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ward  to  the  ri^ht  Hide.  Two  days  after,  hh  "common  and  accurate  perc 
returned,  liyt  he  weis  aflected  for  some  time  with  tingling  and  numbne^«(  in  [ 
left  arm.^^  When  presented  to  the  chiss  the  transverse  processes,  fronci  the  f 
upwiird,  were  ahmit  half  an  inch  in  front  of  those  below,  showing  tliat  the! 
oblique  process  of  the  fourth  was  dislocated  forward  upon  the  fifth.  The  i 
motions  of  the  neck  could  not  he  executed  to  some  extent,  but  much  more  fr^elj 
to  the  right  than  to  the  left.  Prnfeiisor  Horner  refused  to  make  any  attempt  U> 
reduce  the  dislocation,' 

Dr.  Purple,  of  New  York,  ha.^  reported  a  case  of  what  was  calle«i  a  di»1octlJ«ii 
of  the  fillh  and  sixth  cervical  vertebra?,  producing  complete  paralysis  of  th« 
lower  part  of  the  body,  in  which  the  patient  survived  the  accident  many  yean; 
but  hie  lower  extremitiea  were  so  useless  and  cumbersome  as  to  induce  hisj^  in 
the  year  1851,  six  years  after  the  injury  had  been  received,  to  submit  to  the 
amputation  of  both  at  the  hip-joiuL  In  1852,  having  become  very  inlemperiti, 
he  died,  but  no  autopsy  was  obtained,  so  that  the  exact  character  of  the  injuff 
was  never  ascertained/-  Sanson,  of  Paris,  has  reported  also  a  case  which  caine 
under  his  observation  at  HAtel  Dieu,  of  dislocation  of  the  *'  third  cervical  rer- 
tebra  backward/'  from  which,  although  unreduced,  the  patient  partially  re- 
covered. The  character  of  this  accident  was  not  much  better  determined  ;  for* 
although  he  felt  a  severe  and  sharp  pain  at  the  moment  of  the  injury,  which 
was  greatly  aggravated  by  motion,  and  his  head  was  bent  forward  and  to  the  left. 
**  the  chin  being  fixed  on  the  upper  part  of  the  sternum/'  there  was  no  piinilnii 
of  either  the  motor  or  sentient  nerves.  After  the  lapse  of  about  four  months h^ 
left  the  hospital,  still  unable  to  lift  his  chin  more  than  four  inches  from  tlve 
sternnm  ;  after  which  he  resumed  his  nsual  occupations,  suflering  no  further 
inconvenience  than  what  was  occasioned  by  the  unnatural  position  of  his  hewl^ 
Notwithstanding  the  authoritative  testimony  of  Sanson  that  this  was  a  di»h>c«tinn 
backward,  one  cannot  avoid  the  conclusion  that  it  was  either  an  incomplete  ooi- 
lateral  dislocation,  or  perhaps  a  mere  diastasis  of  the  articulation,  or  el»M?  thttit 
was  an  example  of  sprain  of  the  muscles,  and  consequent  contraction  of  oneiet* 
or  parA lysis  of  the  opposing  set  of  muscles.  It  is  certain  that  it  was  not  a  com- 
plete dislocation  ;  nor,  since  there  was  no  paralysis  of  the  body  below  the  point 
of  injury,  can  it  be  properly  made  use  of  as  an  argument  for  non-inlerfeieDC* 
where  such  paralysis  does  actually  exist, 

Poinsot  saw,  in  1883,  a  case  occurring  in  a  man  aged  35  years,  caused  by  th^ 
fall  of  a  heavy  weight  upon  his  head  while  it  was  in  a  position  of  eJttensii^n - 
He  lost  consciousness  at  once,  but  when  he  recovered  his  senses  after  a  feW 
moments  there  was  no  paralysis.  On  the  following  day  when  examine<l  ^y^ 
Poinsot,  the  symptoms  seemed  to  point  to  a  dislocation  of  the  fifth  cervical  vrr- 
tcbra  upon  the  sixth,  hut  no  attempt  at  reduction  seems  to  have  been  m*de- 
Gradually  the  head  regained  its  position  and  motions,  but  after  a  time,  and  »* 
the  date  of  the  last  observation,  more  or  less  of  the  deformity  and  immobility 
continued  to  exist.* 

Treatment. — ^Tlie  following  cases  illustrate  what  encouragement  at- 
tempts at  redo€tioti  may  offer  in  cases  which  present  so  little  grottnd  ^f 
hope  where  the  reduction  is  not  accomplished. 

Dr,  Spencer,  of  Ticonderoga,  N.  Y,,  relates  that  a  man,  ict.  50,  fell  backwir^ 
from  a  board  fence,  striking  upon  the  superior  and  anterior  portion  of  hi*  h«^* 
dislocating  the  second  from  the  third  vertebra  of  the  neck.  His  he«4  *«» 
thrown  back  so  far  as  to  prevent  his  seeing  his  own  body,  and  all  bclawu>* 
injury  was  completely  paralyzed.  Repeated  attempts  were  made  to  ne«lat?t^* 
dislocation,  *'but  the  tran.^verHe  processes  had  become  so  rnterlocJced  iUst«**^ 
etlort  proved  abortive,"  and  he  died  forty-eight  hours  aft^r  the  injury  w*^^ 
ceived.'^    Gaitskill   also  attempted  reduction  in  a  case  of  dislocation  uf  ^ 

*  Horner.  Amor.  Jonrn,  Mod,  Sci.»  April,  lH4a,  from  Me«l.  Exam. 

*  Piirfile,  New  York  Joiirn.  Meil..  May,  18:».1,  p  319, 
3  Saniiori,  Amer.  Joiim.  Med.  Sci  ,  Feb,  1830,  p  514,  from  Gai.  d»  Udpitaux. 

*  Poiusot,  op.  fr(t-,p-  7^1. 

*  Sfjericer,  Boston  Med.  and  Surg,  Journ.,  vol.  xv,  No.  11* 
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Kfri*nth  cervical  vertebra^  but  failed.^     BoyeT  failed  in  two  cjises.     It  is  related 
by  Pt-nt  Hjidel,  tliat  a  young  patient  at  La  Charit^  expired  in  the  hand*  of  the 

Ifurgeoii^,  upon  ttueh  an  attempt  being  made  a  few  days  after  the  accident;^  and 
Dujiuytren  says  **  the  reduction  of  these  <Jialocationa  is  very  dangerous,  and  we 
Juie  often  known  an  individual  perish  from  the  compreseiou  or  elongation  of 
ttlfpinal  marrow  which  always  attendsi  these  attempts," 
Dr.  Schuh,  of  Vienna,  relates  that  a  man,  teL  24,  while  engajafed  at  hi»  work 
U'jfted  his  head  suddenly  round,  in  consequence  of  one  of  his  companions 
niw^ing  into  his  ear,  when  he  instantly  felt  something  give  way  in  hi.s  neck,  and 
^Mind  It  ImpoAsible  to  move  his  head.  Next  morning  his  head  was  turned  to 
ihf  right  and  bent  down  toward  the  shoulder,  Every  attempt  to  move  his  head 
ciiuied  great  pain.  He  complained  of  weakness  in  his  right  arm,  but  all  the 
♦jtber  functions  of  his  body  were  perfect.  An  attempt  was  immediately  made 
i«) reduce  the  dislocation  by  lilling  him  by  the  head,  out  w^ithout  success.  On 
lJ}eAe<?otid  day  the  weakness  and  numbness  uf  the  right  arm  had  increased,  and 
the  attempt  to  reduce  the  bones  was  renewed*  The  (latient  was  laid  horizontally 
upon  a  be<i,  and  extension  made  from  the  chin  and  occiput  while  counter-exten- 
lion  was  made  from  the  ehtiulders.  The  force  thus  employed  was  gradual ly 
increaifieil  until  the  patient  and  a*i«iistant  felt  a  snap  as  of  two  bonea  meeting, 
wlicD  it  was  found  that  the  head  was  resttired  to  its  natural  position,  and  the 
f«(wer  of  moving  it  had  returned.  The  next  day  his  arm  wjts  more  powerless 
j  thau  before,  and  on  the  following  day  he  had  vertigo,  but  the^e  symptoms  soon 
^i^lded  to  copious  bleedings,  and  he  left  the  hospital  cured  on  the  13th/' 

Or,  llickermaii.  of  Ohio,  has  al^o  reported  a  case  of  dislocation  of  one  of  the 
ivrvicttl  vertebrie.  By  exploring  the  pharynx  a  prominence  was  felt  opp^:lsite 
Uic  junction  of  the  fourth  and  fifth  cervical  vertebrie;  and  the  action  of  the 
^was  barely  perceptible,  l^eizing  the  patient's  head  under  his  left  arm,  Dr. 
ermari  in  this  manner  made  traction,  while  with  the  index  finger  of  the 
lit  hand  in  the  patient's  throat,  he  made  tirm  pressure  obliquely  upward, 
Icward,  and  to  the  left;  after  continuing  the  jiresaure  for  about  forty  or  fifty 
cooda.  the  part  against  which  the  finger  was  placed  gradually  yet  quickly 
receded  in  the  direction  in  which  the  pressure  wa-s  made,  and  instantly,  as 
«|tiickly  indeed  aa  the  act  could  be  possibly  executed,  the  patient  opened  her 
eyes*  and  natural  respiration  was  estaiilished*     She  then  almost  immediately 

Be  conscious  of  what  was  transpiring  about  her^  and  signified  by  signs,  for 
18  yet  unable  to  speak,  that  she  nad  suffered  pain  in  the  epigastrium. 
ete  recovery  took  place.* 
rauth  received  under  his  care  a  patient  who  had  a  dislocation  of  the  "  right 
ense  apophysis**  of  the  fourth  cervical  vertebra,  without  lesion  of  the  spinal 
VMMtrow,  which  he  reduced  on  the  seventh  day.  The  first  attempt  was  unauc- 
^^eaifiil;  but  the  second,  made  with  grejit  caution,  by  the  aid  of  four  assistants, 
t^litce  of  whom  pulled  the  head  upward,  while  the  fourth  pressed  with  his  whole 
"^fcigbt  upon  the  shoulders,  was  completely  successful.  During  the  time  that 
^«  traction  was  being  made,  the  head  was  occasionally  rotated  slightly  and 
^0¥ed  laterally,  and  at  the  same  moment  the  surgeon  pushed  firmly  against  the 
?iapljk'ed  apophysis.  The  reduction  was  attended  with  "  various  distinct  crack- 
*t*g!i  in  the  neck,"  which  w^erc  loud  enough  to  be  heard.  After  some  days  of 
*'^|»08e  he  resumed  his  occupation,  no  stifTneas  remaining  in  the  movements  of 
^e  neck,*  According  to  Malgaigne,  Newman  and  Seifert  have  each  reported 
**«i«  auccewaful  case,  while  Barny  and  Malgaigne  have  each  met  with  two  anal- 
^)S*>t>^  examples  successfully  reduced* 

,3Iaxson,  of  Geneva,  N.  Y.,  was  called  to  see  a  child  about  9  years  old, 

1  met  with  u  similar  accident  about  forty  hours  before,  namely,  a  dislo- 

f  the  right  articulating  apophysis  of  tlie  fifth  or  sixth  cervical  vertebra, 

&oed   by  suddenly  turning  her  head  around  while  at  play.     She  at  first 

ined  only  of  pain  and  inability  to  straighten  the  neck;"  but  whenever 


J  riflitaktll,  Loiiilom  Repoattory,  vol.  xv.  p,  2S2. 

Rai^lmt,  KotJB  to  fkiyer,  Alalad.  Chir.,  vol.  v.  p.  115, 
Ji.  Amor*  Jouni.  mVI.  S<^i,,  July,  lH41,p.  207, 

*  Hitkerman.  Buffalo  Med.  Joura.,  voL  x.  p.  702,  April,  1855, 

*  Schruuth,  Aiuen  Joum,  Med.  8ci ,  May,  1848, 
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moved  nbe  became  faint  and  irritable,  A  short  time  before  tbe  ^trr^t.-.M*  i^i} 
iL-alled,  ihe  mother  had,  in  attempting  to  move  her  in  bed,  turned  tb»  ':M 

more  tf»  the  left,  when  a  severe  convulsion  immediately  ensued.     Uq ..   .  nf 

the  neck,  Dr.  Maxson  dii*ctivered  the  dis|ducement  of  the  transverse  procoi. 
Having  adviaed  the  parents  of  the  danger  necei**i«nly  incident  to  an  aliempl  it 
repiacement,  and  of  the  probable  consequences  of  ila  being  permitted  to  rvmtiD 
as  it  was,  they  consented  that  the  trial  should  be  made.  **  I  grauped  the  head»" 
saya  Dr.  Maxaon,  *'  witb  both  hands,  and  proceeded  according  to  Desaalti 
method,  only  I  first  carried  or  turned  the  face  very  gently  a  little  further  toward 
the  lelt  shoulder  to  disengage^  if  possible,  the  process ;  then  lifting  or  extendinf 
the  head,  I  turned  the  face  very  gently  toward  tbe  right  ^boulder,  when  the  diffi- 
culty was  at  once  overcome,  and  she  exclaimed:  *  I  can  move  my  eye«j.'  Her 
countenance  soon  acquired  a  more  natural  appearance;  the  falntneaa  pa-ssedolT; 
she  rested  quietly  through  the  night :  had  no  return  of  the  difficulty,  and  needed 
only  an  emollient  anodyne  to  soothe  the  irritation  and  slight  swelling  which 
remained  at  the  point  of  injury/'  ^ 

Dr.  Berthold,  of  Nuremberg,  reduced  a  dislocation  of  one  of  the  oblique  p^o- 
cesHDJi  of  the  sixth  vertebra  in  a  hoy.  oet.  H*  years,  by  extension  with  his  hand* 
and  rotation.*     Dr.  Wm.  J.  Morton,  of  New  York,  has  reported  a  case  of  dislo- 
cation of  the  fifth  oblique  procei^s  in  a  boy  12  years  old,  reduced  aftex  the  Um 
of  one  week,  by  suspension  of  the  head  between  the  hands  and  rotation.'    Dr. 
John  A.  Wyeth,  of  this  city,  relates  a  case  of  dislocation  of  the  right  artjculii 
process  of  the  fourth  vertebra  forward,  from  muscular  action,  in  the  person  of* 
lady  who  had  turned  her  bead  strongly  to  the  lell  side.    Her  head  became  fitd 
immovably;  there  was  great  pain  at  the  point  of  thijs  articulation;  opi     - 
breathing  and  a  numbness  extending  down  the  arm  of  the  same  side.    \>t 
was  irotnediately  summoned  and  attempted  to  rotate  the  head  into  positi 
was  unable  in  doso.    He  then  seized  the  head  and  rotated  it  slii^htlv  Uj  t: 
then  made  strong  extension  and  rotated  to  the  right,  when  the  head  rettr 
and  retained  its  natural  position.    During  the  next  two  days  there  wh^  <  > 
able  pain  along  the  spinal  cord  and  in  the  right  arm.    Three  inoniha  au<:i  ^- 
accident  she  was  perfectly  welL*     Rust,^  Wood."  of  thia  city,  and  otben*  hn^« 
Been  and  reported  similar  caae4*  attended  with  like  success. 

So  far,  the  cases  of  succesrfwl  re<i action  to  which  I  have  referred  wcr« 
examples  of  dislocation  of  only  one  of  the  articulating  apophyses,  »oo 
they  have  been  aufficiently  numerous  and  successful  to  establish  the  vala« 
of  attempts  at  reduction.  I  have  now  to  relate  a  case  in  itnelf  alnicie^* 
unique,  namely^  a  successful  reduction  of  a  dislocation  of  the  fifth  cer- 
vical vertebra,  in  which  both  apopliyses  appear  to  have  been  thrown  for- 
ward.  It  occurred  in  the  practice  of  Dr.  Daniel  Ayres,  of  BrooklriW 
N.  Y.,  and  will  be  best  understood  by  a  reproduction  of  his  own  pub* 
lished  account  of  the  case: 


the  subject  of  this  accident,  was  a  laboring  man,  30  yean  of  ig<!,<»W 
jlar,  hut  not  fat,  with  a  neck  banger  than  the  average  among  men  «" 


"  E.  K, 

and  muscnl 

equal  height.    On  the  evening  of  the  2d  of  October  he  became  intoxicate;  ^^ 

brought  borne  insensible,  and  did  not  recover  from  the  combined  eflectfof  tl>^ 

shock,  and  his  libations  until  the  following  morning,  when  he  was  ftipivw^i^iby 

bis  wife  to  he  laboring  under  cold  and  a  3ti if  neck-    She  made  s^m 

applications  to  tbe  affected  part,  and  administered  a  dose  of  cathan 

when  it  was  thought  sufficient  time  had  elapsed  withotit  obtaining  rciieL  &«  »** 

*  Maxsori,  Butfalo  Mwi.  Joarn.,  Jan.  1857.  p.  47(J» 

*  BertholrJ,  Month.  Ab.  Med,  Soi,  June.  1875, 
«  Mortou.  Med.  Reix>ni.  Oft,  4, 1879, 

*  Wyeth,  Hosp,  Gm„  N.  Y,.  Aug.  1?(79. 
5  Bust.  Cbeliu^.  note  by  South. 

*  Wood,  New  York  Journ.  Med.,  Jan,  18^T»  p»  13. 
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f*ntter,  of  this  city,  and  afterward  by  Dr,  Cullen,  biUh  of  whom  rec- 
fidition  which  was  nut  only  very  unui^urtK  but  one  whidi  they  had 
re  observed.  I  was  then  requested  to  examine  the  case^  wliich  I  did 
th  day  after  the  aecideot  With  some  assistance,  and  j^Teat  personal 
tts able  to  get  out  of  Ued,  moving  very  slowly  iirid  cautiously.  Desiring 
Bte,  he  was  obliged  to  get  down  on  his  ban  da  and  knees,  which  he 
led  with  the  Maine  deliberation.  When  seated  oa  a  chair,  the  head 
n  back  and  permanently  fixed  ;  the  face  turned  upward  with  an  anx- 

Shm,    The  anterior  portion  of  the  neck,  bulging  forward,  wm  strongly 
dering  the  larynx  very  prominent*     The  integuments  of  this  region 
Hngly  tense  and  intolerant  of  pressure.    The  posterior  portion  of  the 
ited  a  sharp,  siiddt-a  angle  at  the  junction  of  the  tifth  and  sixth  cer- 
Wie,  around  which  the  in  teguments  lay  in  folds.     It  was  difficult  to 
attorn  of  this  angle  even  with  strong  pressure  of  the  lingers,  and^  of 
Tegular  line  formed  by  the  projecting  Hpinoua  procesaes  wim  abruptly 
K>m plained  of  intense  and  constant  pain  at  this  point,  which  was 
eved  nor  aggravated  by  pressure.    With  dif!i(.'ulty  he  swjtl lowed  email 
if  liquid,  pausing  after  each  elTort,  and  could  not  be  induced  to  take 
nnce  the  first  attempt  to  do  so  after  the  accident  ivas  followed  by  vio- 
rsma  of  roughing  and  choking.     His  breathing  was  obstructed  and 
labored,  being  unable  fully  to  clear  the  bronchi  of  their  secretion. 
ever  seemed  rather  an  elTt'ct  of  the  tense  condition  of  the  soft  parta  of 
than  the  result  of  pressure  upon  the  spinal  cord,  since  he  presented  no 
jf  paralysis,  either  of  motiim  or  sensation,  in  parts  below  the  neck, 
cleido- mastoid  muaclea  of  both  sidea  were  felt  quite  soft  and  relaxeil. 
conclusion  could  be  formed  upon  this  state  of  tacts,  to  wit:  that  the 
of  both  sides  were  completely  dislocated.   The  miirked  rigidity 
imed  to  preclude  the  proba- 
fraeture    through    the  vertebral  Fm.  344. 

id   although  the  cartilage  might 
anteriorly,  yet  the  biwjy  not 
kward   sufficiently  to  produce 
the  cord,  it  wtis  hoped  that  the 
irtebrai  ligament  remained  un- 
was,  therefore,  determined    to 
tTort  at  reduction  on  the  tollow- 
^n  addition   to   tho,'4e  originally 
ith  the  case,  I  am  under  obiga* 
,  Ingraham.  Turner,  Palmeoo, 
and  a  number  of  other  medical 
who  were  present  by  invitation* 
L  confirmed  the  diagnosis,  and 
cient  s^ervices. 

lient  was  placed  upon  a  strong 
recumbent  piisition,  with  a 
ing  under  the  ehoulder?!,  the 
supported  by  the  band  tin  ring 
ttration  of  chloroform,  of  which 
given  bcf^>re  amui^the^ia  en- 
ter extension  being  made  by  two 
B  placed  oblicmely  across  the 
id  properly  held,  the  head  was 
>ne  hand  placed  under  the  chin, 
'er  the  occiput,  and  by  steadily 
Tawing  the  head  directly  back- 
.hen  upward,  an  attempt  was 
duction,  but  ijiiled  tor  want  of 
>wer.  Dr.  Ingraham  \va»  then 
place  his  hands  immediately 
in  the  same  position  as  before, 

AC  ti  on  wu  s  aga  i  n  m  ad  e  i  n  th  e  sam  e  d  i  recti  on .     O  u  r  n  n  i  ted  stre  n^  th 
I  in  drawing  the  head  backward  and  upward  to  dislodge  the  superior 


Ayres'a  case  of  bilateral  dtsloeiitiun  r>f 
the  fifth  cervical  vertebm. 
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oblique  processes  fram  their  abticrmal  position.  When  this  was  felt  to  be  yield- 
ing ny  Dr.  Cullen  (who  kept  one  hand  constantly  at  the  seat  of  diBloc&tioo). 
Dr.  Patter  was  directed  to  place  his  hnnds  under  our  own,  still  in  fK»ition, 
and  assist  in  bringing  the  head  forward;  at  the  aame  time  the  chest  was  df- 
pressed  toward  the  table.  The  bones  were  distin«tly  felt  to  slip  into  their  places; 
the  line  of  the  spine  was  instantly  restored »  the  head  and  neck  aasuminK  their 
natural  position  and  aspect.  Aa  soon  as  the  patient  became  coDseious,  ue  ei* 
pressed  himsell'  igtiorant  of  what  had  taken  place/but  free  from  pain,  and.  in 
his  own  language,  'all  right.'  A  bandage  was  arranged  to  suf»port  the  hetd 
and  keep  it  bent  forward.  He  had  an  anodyne  for  two  nights  following, 
after  which  no  further  treatment  was  necessary,  and  at  the  end  of  one  week 
he  had  complete  control  over  the  movements  of  the  head  and  neck.  Beyond 
the  debility  and  emaciation  immediately  de|)endent  upon  protracted  faatanj 
and  loss  of  rest,  he  baa  experienced  no  uneasiness  since  the  operation.  His 
appetite  is  now  good,  and  all  the  functions  perform  their  duty  normally,  h 
a  subsequent  inquiry,  to  determine,  if  possible,  the  cause  of  the  accident,  he 
states  that  he  distinctly  recollects  going  into  a  store  in  Atlantic  Street,  near  the 
ferry,  and  there  having  angry  words  with  an  acqnainta.nce;  that  he  left  the  store, 
and  was  proceeding  n[)  the  street  (which  is  here  a  rather  steep  ascent),  when  \a 
was  violently  struck  from  behind,  over  the  lower  portion  of  tne  neck.  He  lilf^ 
wise  remembers  falling  forward,  and  striking  against  some  object,  but  be  doM 
not  know  what  it  was,  nor  what  took  place  until  the  following  morning,"  * 

So  far  as  I  know,  the  only  other  example  of  supposed  successful  reductjou  of 
&  complete  bilateral  dinlociition  of  these  vertebrae  has  been  reported  by  VH^* 
nonneau;^  but  of  which  Malgaigne  expresses  some  doubt  as  to  whether  itww 
an  example  of  partial  or  complete  dislocation.  After  alluding  to  Gosaelln's  flr^ 
oesi  upon  the  cadaver,  Malgaigne  says:*  '^Some  surgeons  have  even  thouflit 
th&t  they  had  obtained  it  upon  the  living  subject  M,  Vrignonneaii  wiwcallld 
to  see  &  man  39  years  of  age,  who  had  just  fallen  upon  the  head  from  a  height  of 
six  metres.  The  face  was'bent  upon  the  chest;  the  whole  body  was  rigia,  wd 
was  raised  m  if  all  of  a  piece;  the  patient,  however^  could  still  move  his  limlii 
The  surgeon  diagnosticated — but  he  docs  not  say  how^a  dislocation  forwrwdof 
the  flfth  cervicaTf  vertebra  j  and  at  first  he  did  not  dare  to  interfere.  The  neii 
day,  however,  all  the  limbs  were  paralyzed  ;  the  following  day  death  wan  iuiisi' 
nent,  m  shown  by  the  stcrtf^rous  respiration  and  by  the  almost  irrrTv  •  -r^'hW 
f^uke;  he  then  concluded  to  try  the  reduction,  which  wji-s  acci>nif  * 

distinct  craqtteiitenf.    From  that  time  all  the  symptoms  subsided  as  \l  ;-,  ' 

ment,  and  two  months  later  the  man  could  work,  there  remaining  uri 
stilTness  in  the  neck,  especially  during  the  lateral  movements,  which  re 
quite  limited.     I  praise  the  fortunate  determination  of  the  surgeon  ;  but  i  re^txi 
that  the  diagnosis  was  not  more  fully  established;  and  even  while  admitting  th* 
forward  dislocation,  the  absence  of  paralyais(?)  leaves  one  in  doubt  as  to  whetb'f 
it  was  nut  an  incomplete  dislocation,  such  aa  those  we  are  about  to  consider^' 

§  4.  Dislocations  of  the  Atlat . 

Surgeons  have  met  with  sevcrtil  fortn:^  of  diMpliicement  between  tl^' 
atlas  and  axis.     First,  a  forced  inclination  forward  <>f  the  atliis  upon  i^ 
axis ;  in  consequence  of  whicti  the  body  or  anterior  arch  of  the  atla^  '* 
made  to  recede  from  the  odontoid  process,  and  the  transverse  ligiunro^ 
glides  upward  without  breaking ;  so  that  the  extremity  of  the  odont^*" 
|>roce«8  comei*  to  occupy  a  position  nmierneatb  or  behind  the  hj 
and  thus  presses  upon  the  cortL      It  is  afiparcnt,  also,  that  tlits 
displacement  cannot  occur  without  a  rupture  of  the  vertical  lijj^ifi  ' 
which  biml  the  transverse  ligaments  to  the  axis;  nor  without  u  -r;  i' 

^  Ayre#,  K«w  York  Jotirn.  Med.,  .Inn.  1857,  p.  0. 

'  Vn^nunuttiiu,  Journ.  des  Coaii.,  M6d.  Chir.,  t.  1»  p.  21. 

*  Malguif^iie,  op.  cit  ,  t.  2,  p.  :i63. 
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be  atlas  f»om  the  axis  posteriorly  anil  a  rupture  of  the  posterior 
I  itlo-axoidean  lig^iment.     Second,  a  similar  inelinatirm  of  tlie  atlas,  ae- 
lipAnie<l  with  a  rupture  of  the  transverse  anil  superior  vertical  liga- 
rateots,  in  consequence  of  which  also  the  odontoid  process  is  allowed  to  fall 
Bprtn  the  cord.     Third,  the  atlas  in  the  same  position,  with  the  odontoid 
process  broken  at  iu  biuse.     Fourth,  the  atlas  displaced  directly  forward 
orbiekward.  Fifth,  a  disphicement  of  only  one  articular  process  in  a  direc- 
tion forward  ;  and  sixtli,  a  displacement  of  one  articular  proeesa  forward, 
sod  of  the  other  backward. 
I  have  already,  when  speaking  of  fractures  of  the  atlas,  or  of  the 
\  and  axis  together^  called  attention  to  several  examples  of  that  form 
TAe  dislocation  which  is  accompanied  with  a  fracture  of  the  odontoid 
pOOesB^      The  other  forms  of  dislocation  are  characterized  by  so  few 
lymptoms  peculiar  to  themselves,  or  which  cjin  be  regarded  as  diagnostic 
Aod  not  already  sufficiently  studied  in  connection  with  other  dislocations 
of  the  neck,  that  I  shall  not  deem  it  necessary  to  do  more  than  remind 
I  my  readers,  that  if  permitted  to  remain  unreduced  a  speedy  and  fatal 
f  b  inevitable,  and  to  point  tliem  to  some  examples  of  recovery,  after 
dnetion  has  been  fortunately  accomplished.     These  may  suffice  to  show 
[ikit  Dupuytren  was  in  error  when  he  declared  that  such  accidents  were 
ihoHy  beyond  the  resources  of  our  art. 

in  old  man  received  upon  his  head  a  bundle  of  hay  cast  from  the  top  of  a 
ti(^n.  He  fell  with  his  head  bent  forward  so  tliat  hia  chin  touched  the  top  of 
th#  ftcmutn.  and  iti  this  position  it  remaiaed  iuiraovably  tixed;  all  the  other 
NCtioiu  of  his  body  preserving  their  natural  functions.  A  aurgeon,  who  waa 
Indefd  the  father  of  Malgaigne,  beiag  called,  assured  the  patient,  that  unless  he 
f*M  give  hira  relief  he  certainly  would  liie;  but  that  ina*9much  as  the  attempt 
mi^ht  itself  prove  fatal,  he  ought  at  once  to  put  in  order  his  atlkirs.  Accord- 
tthe  man  partook  of  the  sacrament;  then  the  surgeou  seated  him  upon  the 
M«aiid  placing  himself  at  hi^  hack  with  his  knee  resting  upon  his  shoulders 
it  purpose  of  making  counter -ex  tens  ion,  and  with  a  trnvel  hrought  over  his 
«wn  shoulders  and  under  the  chin  of  the  patient  for  extension,  he  proceeded  to 
•ft  upon  the  neck  in  the  direction  ol'  the  axis  of  the  spine.  The  efforts  were 
Wg  and  painful :  hut  at  hiat,  while  the  head  was  lifted,  a^  far  as  pnssihle^  it  was 
•addenly  drawn  backward,  and  immetiiately  it  resuaied  it  natural  direction. 
AMate  quietude  was  enjoined,  and  the  patient  recovered  in  a  abort  time  and 
without  any  accident. 

Another  example  ia  related  by  Ehrlich,  hut  in  this  case  the  dislocation  wa» 
Ji*ckw»nJ,  A  young  man,  leU  lt>,  while  carrying  a  sack  of  *lour  up  a  ladder,  fell 
Wkward.  and  the  sack  falling  over  upon  his  face  and  head  came  to  the  ground 
M»rehjm.  He  was  found  lying  with  his  head  thrown  back  and  to  the  right, 
^hetd  resting  upon  the  scapula  of  tliis  side,  hut  having  so  completely  lost  itti 
"•oCdiljr**  that  by  it«  own  weight  it  would  fall  from  one  side  to  the  other,  Ou 
^ front  and  left  side  of  the  neck  there  existed  a  prominence  supposed  to  be 
lotmtd  by  the  atlas;  the  patient  was  unconscious;  the  pulse  was  scarcely  per- 
^tibte.  and  the  whole  body  was  suffenng  under  jmralysis.  Elirlich  directed 
tite  thoulders  to  be  held  by  one  assistant,  and  the  head  to  be  drawn  upon  by 
•oother,  while  he  pressed  with  his  own  hands  forcibly  upon  the  displaced  atlas 
fioili  behind.  After  several  fruitless  attempts,  the  reduction  took  place,  accom- 
I  with  a  sound  distinctly  audible  to  all  of  the  aa^^istant^  ;  the  hearl  resumed 
Btion  firmly,  and  the  arms  began  to  move.  The  head  was  afterward  uiaio- 
i  in  place  by  a  bandage.  The  cure  proceeded  rapidly*  and  after  a  time  no 
^IHetof  the  injury  remained  hut  a  disnjxreeable  tension  in  the  nape  of  the  neck 
^WtTer  he  moved  his  head  brisklv  to  the  one  side  or  the  other.' 


,  EhtHch^    Maig 


,  op.  Pit,,  tom.  ii<  p.  Z'M. 
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FenhfKly,^  in  the  Qfine  of  a  man  who  had  subluxation  of  the  atlaa.  occi 
by  a  fall  from  a  heiglit  upon  his  head,  and  in  whom  death  seemed  imml 
succeeded  after  several  trials.  The  patient  waa  unconscious^  his  eye* 
closed,  and  his  pupils  dilated.  Immediately  upon  the  reduction  haviog  beea 
effected,  which  was  accompanied  witli  a  violent  craqutme/U,  the  pntient  opend 
his  eyes,  spoke  t*>  those  who  were  about  him,  and  complained  of  pain  in  Ui* 
back  of  his  neck.  On  the  following  day  he  could  be  considered  as  in  his  oonoil 
condition. 

Uhde,  Wagemann,  and  Iloettg^er^  of  Braunschweig,  report  a  caae  of  biUtwil 
dislocation  of  the  atlas,  in  which  tlie  right  inferior  articular  proceaa  of  the  Attu 
waa  displaced  forward,  in  front  f>f  the  corresponding  superior  articular  Murliic«of 
the  axis,  ai^d  the  left  inforinr  articular  surface  of  the  atla*i  backward,  behind  the 
corresponding  superior  articular  surface  of  the  axis,  as  shown  by  the  positioD 
of  the  left  transvers^e  proceHs  of  the  atlas.      *'The  patient,  a  roofer,  fell  from  » 
height  of  thirty  feet.     The  head  waa  rotated  upon  all  three  of  its  axes,  the  Hjebt 
half  of  the  face  being  turned  forward,  the  facial  line  forming  an  angle  with  the 
median  line  of  the  body,  and  the  chin  thrown  forward,  and  the  forehead  bsck- 
ward.     On  the  left  side  there  ivas  paralysis  of  the  plexus  ph aryn gens  and  ih* 
hypoglossal  nerve;  on   the  right,  simply  paralysis  of  the  glosso-pharyn|:ffli. 
Careful  anatomical  and  experimental  research  proved  that  the  injuries  of  the 
nerves  depended  upon  the  dislocation »     The  nervus  accessorios  W.  also  fuf- 
fered  at  a  point  corresponding  to  that  on  the  hypoglossus,  and  to  this  the  p*nl- 
ysis  of  the  left  velum  palati,  observed  in  the  patient,  was  attributed;  the  plenw 
pharyngeus,  of  which  the  anterior  branch  of  the  accessorius  forms  a  part,  wfftf- 
ing  by  traction  on  the  trunk  of  the  nerve.     The  experiments  also  oroved  tlut, 
in  this  dislocation  the  cord  in  not  snhjected  to  f»re8sure»  and  that  tne  vertcbr*! 
artery  is  not  injured.     The  dislocation  was  partially  reduced  two  dtty> 
accident  by  extension,  extreme  flexion  of  the  head  on  the  left  shon 
rm»id  rotation  backward  and  to  the  right,  together  with  direct  preasurt* 
kit  transverse  process  of  the  atlas.     The  condition  of  the  patient  i 
materially  after  extension  had  been  made  for  aorae  time  with  G lissom  ?  «|j- 
ratua.     A  tier  the  lapse  of  several  weeks  the  patient  was  able  to  move  his  bfl^ 
in  every  direction.     Barely  a  trace  of  the  pflralysis  remained/' ' 

Bernhuber*  treated  a  young  man  who  had  fallen^  atriking  the  back  of  hi#B*ci 
upon  a  piece  of  furniture.  He  lost  consciousness,  but  when  a  point  onjrfwitetJw 
atlas  was  pressed  upon  he  became  convulsed.  On  the  second  day  the  conni- 
sioiis  were  continuous,  and  death  seemed  imminent.  The  surgeon  -jeir^fitl^ 
head  with  both  of  his  hands,  and  made  traction  upward,  when  the  i  ^'" 

his  eyes  and  became  conscious.     By  means  of  bandages  and  a  gal  ■' 

was  maintained  in  that  position.     All  symptoms  at  once  disappeared,  i 
observed  that  whenever  the  extension  ceased  and  the  head  waa  perrain- 
upon  the  trunk,  the  somnolency  was  prone  to  return,  and  for  ihh  rt 
extension  was  continued.     The  patient  recovered,  with  only  a  slight  r: 
the  neck. 


§  5.  Dislocations  of  the  Head  upon  the  Atlas,  or  Ooctplto  atloideiA 

Dislocations. 

It  is  unnecessary  to  say  that  only  in  examples  of  partial  dish»c't*'"iJ '^' 
the  head  could  a  hope  be  entertiiined  thnt  surgical  resources  wtm 
any  avail ;  and  even  in  these  eitses  death  has,  in  all  the  reporieii  t'"^" 
pies,  taken  place  too  speedily  to  permit  surgical  interference. 

Lassus,  Palletta.  and  Bouisson*  have  each  reported  one  example  of  lbi*«i^|*J^ 
cation*    I  n  neither  case  waa  the  dislocation  complete,  but  death  occurred  t^f^^* 

*  PeiilKMly,  Bo9t*jti  Med.  and  Surg,  Joiirn.»  187fl,  vol.  ii.  p.  79. 

*  St.  Lrmfs  Ourier  of  Med.»  Jan,  1870,  from  Art*h.  fur  kliii.  Cliirurg.  9«*pt  4^^         ^ 

*  Bt*raloiber,  DdTnwf»,  Art.  Region  Atloidietine,  Xouv.  Die*  de  M^rl.ot  (!<•  TV-  ^^^ 
p.  80».     (Pomsot,  op.  v'lU,  p,  722.) 

*  hoMUBt  Palktta,  Bouis»on.     Malgaigne,  op.  cit.,  p.  320. 
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\  every  instance.  Dariste  exhibited  to  the  Anatomical  Sotiiety  of  Pariw,  in 
S,  «8pecimen  of  incomplete  dislocation  of  the  occipitO'atli>i*lean  articniation, 
istrt^tchingof  the  tranaveree  ligament;  the  patient  from  whom  the  specimen 
i  Uken  having  liv<?d  more  thao  a  year  after  the  accident^  when  he  died  hum 
nbercle  in  th«  brain.^ 

lilner,  of  Londoo,'  has  reported  a  case  of  complete  dialocation  of  the  head 
i  the  Alia*,  A  man,  aet.  3S,  tell  from  a  height  of  seventy  feet,  and  was  killed 
»ntly.  On  examination  it  wan  found  that  all  the  ligwmeut-*  uniting  the 
liput  with  the  attaii  were  ruptured,  and  dialocation  was  complete,  Tlie  pofl- 
'or  arch  of  the  atlas  wm  fractured;  the  spinal  marrow,  the  two  arteriea,  and 
Yertebrai  veiuH  were  ruptured. 


C II  A  P  T  E  R     V, 


DISLOCATIONS  OF  THE  RIBS. 

IE  ribs  may  be  separated  from  tlie  bodies  of  the  vertebrfc,  from  the 
ges  of  the  rib,s,  and  from  cacli  other.     The  cartilages  of  tbe  ribs 
'  my  also  be  separated  from  the  sternum. 

f  1 1.  Dislocations  of  tlie  Bibs  from  the  Vertebrfle  ( Vertebro-cost&l). 

The  heads  of  the  ribs  are  joined  to  the  bodies  of  the  vertebrae  by 
strong  ligsiments.  The  artieulationa  are  gitiglynioid,  adinitiug  of  motion 
cinci]y  in  the  direction  of  tlie  axis  of  the  spine.  The  mobility  gradually 
iucnn^e^  as  we  pr<x'evd  from  the  fii'Ait  rib  liownwanl  lo  the  last.  Eaeb 
I'lJit  IS  furnished  with  a  capsule.  The  neeks  and  tubercles  are  also 
mwi\  to  the  tinmsvei-^ie  processes  by  Ugniuents,  and  the  artictilations  are 
faraished  with  synovial  capsules.  I  am  not  aware  that  any  examples 
llive  ever  been  reported  of  dislocations  of  the  riba  from  the  transverse 

Einmples  of  dialocation  of  the  heads  of  the  ribs  have  been  menlioaed  by 
\n.\.......  i».|j^^  Branaby  Cooper,  Alcock,  Donnie,  Henkel,  Kennedy,  Buttet,  and 

- ;  but  most  of  these  reputed  wwea  have  not  borne  the  teat  of  a  critical 
.  ^ud  while  Vidal  (de  Cassis)  is  in  doubt  whether  the  claims  of  even  ooe 
b^r  been  fully  establisheo,  Boyer  denieu  absolutely  its  possibility.  We  see  no 
tunon,  however,  to  question  the  authenticity  of  several  of  thes^e  examples.  The 
Oie  mentioned  by  Bransby  Cooper,  allhougli  very  briefly  narrated,  leaves  no 
nxKa  for  doubt  as' to  its  real  character.  *'  Mr,  Webster,  surgeon  to  iSt.  Albans, 
vheu  ex&mining  the  body  of  a  patient  who  had  died  of  fever,  found  the  head  of 
ttif  «Mfv«?nth  rib  thrown  upon  the  front  of  the  corresponding  vertebra,  and  there 
tukylo^ed.  Upon  iii<juiry,  Mr.  Webster  learned  that  this  gentleman,  several 
Titii  before^  had  been  thrown  from  bis  liorse  across  a  gate^  for  which  accident 
Mbid  been  subjected  to  the  treatment  usually  followed  in  fractures  of  the  ribs, 
•od  there  is  every  reason  to  believe  that  it  waii  at  this  time  the  dislocatiou 
occurred.*** 


*  Uirifte,  Araer.  Journ.  MecL  Sci.,  Nov.  1838,  p.  237,  from  Archives  G<?n,p  May,  1838, 

'  yilnor,  SU  Barthol.  Hoap.  Rc[>.,  vol.  x. 

!f,  B.  CoojM'f'a  efi.  of  t5tr  Astloy  Cooper^  Amer,  ed.,  p.  -150. 
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Causes.—These  accidents  seem  to  have  been  generally  occu?i<viK'ii  bv 
a  fall  or  a  blow  upon  the  back,  and  the  dislocation  has  bct*ii  accuiujjaiiiei 
usually,  with  a  fracture  of  some  other  rib,  or  of  the  transven*e  or  spilHMii 
processes  of  thu  corresponding  vertebn\\  The  head  of  the  rib  has  ilTnji 
been  found  to  be  displaced  inward.  The  lower  ribs,  including  the  Wae 
and  floating,  are  those  which  have  been  most  frequently  displaced. 

Symptoma. — It  would  be  difficult,  if  not  impossible*  during  the  life  of 
the  patient,  to  make  a  positive  diagnosis,  gince  the  symptoms  rcsemiW* 
so  closely  those  which  accompany  a  fracture  of  the  rib  near  its  posterior 
extremity.  The  nature  of  the  accident  producing  the  dislocation,  the 
depression,  mobility,  and  pain^  are  equally  indicative  of  a  fracture;  while 
the  failure  to  detect  crepitus  might  easily  be  explained  by  the  thickneft 
of  the  muscular  wall  at  this  point,  or  by  the  riding,  or  by  other  displiof- 
ments  of  the  broken  fiagments.  Chelins  speaks  of  a  peculiar  *'ni3tlir»|/' 
perceived  when  the  body  and  ribs  are  moved  by  the  surgeon  or  by  tlie 
patient  bim self,  and  which  is  different  from  the  sensation  produced  br 
emphysema  or  fracture. 

The  treatment  ought  to  be  the  same  which  would  be  adopted  in  cut 
the  rih  was  broken.  Replacement  of  the  tlislocated  boue  must  be  ^^ 
garded  as  impossible  ;  and  it  only  remains  that  we  insure  ijuiel  as  f»r 
as  possible  in  this  portion  of  the  chest,  and  combat  the  pain  and  10611111- 
mation  by  suitable  remedies, 

Tlie  circular  bandage,  however,  recommended  in  these  cases  by  Sir  A«ll^ 
Cooper,  could  only  be  serviceable  in  dislticationa  of  those  ribs  which  lijife  «i 
ftttachraent  to  the  stern u in.  The  floating  ribs,  which  have  been  found  dj* 
located  quite  aa  often  as  either  of  the  others,  could  derive  no  support  from  cir 
cular  pressure,  or  tVom  any  other  mechanical  contrivance. 


§  2.  Bislocations  of  the  Cartilages  of  the  Ribs  from  the  Steraam 
(Chondro-sternal). 

The  cartilage  of  the  first  rib  ha.^  no  proper  articulation  at  either  ex* 
tremity,  but  the  remaining  six  upper  ribs,  where  they  join  the  stemuia. 
are  furnished  with  synovial  capsules.  In  old  age  these  articulations 
generally  disappear,  l>ut  not  always, 

Charles  Bell  observes:  *' A  young  man  playing  the  dumb-bells,  and  throwiof 
his  ftrm»  behind  lum,  feels  something  give  way  on  the  cheat:  and  om     '  ''^' 
cartilages  of  the  ribs  has  started  and  stands  prominent.    To  reduce  it, 
the  patient  draw  a  full  inHpiration.  and  with  the  fingers  knead  the  1 
cartilage  into  its  place.     We  ap[ily  a  compress  and  bandage,  but  the  di 
is  with  difficulty  retained,"     Ravaton,  Manzotti,  and  >Ion!'  --•-^    'rv.    .- 
according  U)  MaljafaignCt  reported  one  example  of  traumatic  n  ;  in  *^^ 

of  which  the  cartilage*  were  thrown  forward  in  advance  of  th^j  v.....;u,  WhfO 
treatinj^j  of  fraciure  of  the  sternum,  I  have  related  one  CJise,  which  CJime  ua*^*' 
my  own  observation,  of  dislocation  of  three  or  four  cartilages  at  the  sume  tl*'* 

Dr.  Fb^g,  of  8t.  Paul.  Minn.,  relates  the  following  case:  A  girl,  aet.  H^wiiil* 
playinir  with  several  children,  ran  violently  against  the  corner  of  an  onlin^Jf 
deal-talde.     U  is  stated  that  the  child  was  faint  and  breathed  with  diflSctiHl^  •<* 
a  abort  tinie.  but  soon  returned  to  play.     No  swelling  or  other  evidence  oHnjo'^y 
was  observed  by  her  friends.     About  forty -eight  hours  after  receiving  the  '"i***^  * 
while  exercising  somewhat  violently,  she  complained  of  sudden  pain  ittJi*  w^ 
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ernal  articulation  and  a  sensation  of  something  havinpr  ^'iven  way.    8oon 
rd  1  Haw  the  ehikJ  for  the  tirst  time,  and  fbimd  a  sBi^ht  n  cm -crepitant 
ng  at  the  latter  |ioint,  and   the  al carnal  extremity  of  the  cartilage  uf  the 
nrth  rib  displaced  forward,  its  posteriur  surface  being  very  nearly  on  a  plane 
ith  the  anterior  surface  of  the  Bternum.     A  minwte  fragment  of  bone  uiicon* 
cml  with  the  sternum  or  cartilage  was  noticed,  which  I  took  to  be  a  fragment 
kifiped  off  from  the  margin  of  the  articular  depression  on  the  edge  of  the 
iternum.     Neither  pain  nor  embarrassed  respiration  was  notably  prominent; 
crepitus  could  be  detected,  but  not  very  distinctly;  preternatural  mobility  was 
r  evident."* 

By  presstire  alone  restoration  bas  generally  been  effected,  the  cartilage 

lUDiing  its  position  suddenly  and  with  a  sound.     Tlie  reduction  may, 

verthele-ss,  be  fiicilitated  by  bending  the  trunk  backward,  or  by  direct- 

;  the  patient  to  make  a  full  inspiration.     To  maintain  the  reduction 

[  Ihh*ii  found  more  difficult,  and  Sir  Aiitley  directs  that  '*  a  lon^  piece 

wetted  pastebcmrd  shrmld  be  placeil  in  the  course  of  three  of  the  ribs 

1  their  cartibiges,  the  injured  rib  being  in  the  centre ;   this  dricH  upon 

f  chest,  takes  the  exact  form  of  the  parts,  prevctits  inotiorK  and  affords 

same  support  as  a  s]dint  upon  a  fractured  limb,     A  flannel  roller  is 

►  be  applied  over  thi^  splint,  and  a  system  of  depletion  pursued,  to  pre- 

at  inflammotion  of  the  thoracic  viscera.*'     Instead  of  the  pasteboard, 

I  might  use  either  felt,  sole-leather,  or  gutta'percha. 

[Mr.  Brwwby  (>)oper  says  that  a  baker's  boy  applied  for  relief  at  Guy's  Hos- 
l1,  who  was  the  subject  of  displacement  of  the  carlilagea  of  the  fifth  and  sixth 
i  from  their  junction   with  the  aternnm,  produt'ed   partly  by  the  constant 

$doaof  the  pectoral  muscles  in  kneading  bread,  but  principally  by  hit^  deiec- 

be  constitution.' 

The  outer  extremities  of  these  cartilages  being  continuous  willi  the 
bony  struct u re  of  the  rib,  and  destitute,  therefore,  of  articular  or  synovial 
wfeees,  may  be  subject  to  fracture,  but  not,  proijerly  speaking,  to  dia- 
Iwcition* 

§  3.  BisIocatioiLS  of  One  Cartilage  upon  Another. 

The  cartilages  on  the  sixth,  seventh,  and  eighth  ribs  are  furnished  at 

their  lower  borders  with  a  true  arthrodial  joint,  by  wliich  tliey  articulate 

»itb  the  corresponding  cartilages.     Thia  arrangement  sometimes  extends 

(a  the  fifth  and  ninth  ribs.     A  displacement  of  these  articulations  may 

'    [.l;ice  when  one  falls  upon  hi.s  l»4ick,  striking  upon  some  projecting 

><i  that  the  chest  is  suddenly  thrown  forward  ;    in  consequence  of 

the  upper  margin  of  the  lower  cxirtilage  is  depressetl  and  t-ntangled 

i  1  tiie  lower  margin  of  the  upper.     The  inferior  cartilage  is,  there- 

fcre,  the  one  which  is  displaced  rather  than  the  superior,  although   this 

Utter,  being  made  prominent  by  the  pressure  of  the  other  fi-om  behind, 

ttms  alone  to  be  dispbiced.     Boyer,  Martin,  and  Malgaigne*  have  each 

nporte^l  one  example.     It  is  probable  that  the  contraction  of  the  pec* 

land  abdominal  muscles  has  a  chief  agency  in  the  production  of  these 

^  Fl&j|i^$,  Northweatem  Mwl*  uud  Surg.  Journ.t  Aug,  1871. 
»  B.  Coojier's  ed.  of  Sir  Aetley  Cooper,  etc.,  op.  cik,  p.  447* 
*  M&lg&igne*  op,  dt.,  p.  35>K. 
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dislocations,  and  that  they  are  not  solely  or  directly  due  to  the  shock  of 
the  accident. 

The  treatment   consists  in   pressing  firmly  upward  and  backward 
against  the  inferior  margin  of  the  upper,  or  overlapping  rib,  so  as  to  di*— 
engage  it  from  the  lower,  when  by  its  own  elasticity  it  will  resume  it^ 
natural  position.    The  reduction  might  also  be  aided  by  a  full  inspiration — 


CHAPTER    YI. 

DISLOCATIONS  OF  THE  CLAVICLE. 

Of  57  dislocations  of  the  clavicle  observed  and  recorded  b^  me,  13  belonged 
to  the  sternal  end  and  44  to  the  acromial.  Of  those  belonging  to  the  sterntl 
end,  11  were  dislocations  forward,  forward  and  upward,  or  forward  and  down- 
ward, and  2  were  upward.  I  have  never  met  with  a  dislocation  backward.  Of 
the  acromial  dislocations  the  whole  number  were  dislocations  upward,  or  upwud 
and  outward. 

§  1.  Stemo-clayiciilar. 

Dislocations  of  the  Sternal  End  of  the  Clavicle  Forward. — This 
accident  is  generally  caused  by  a  fall  upon  the  point— outer  surfiMje— of 
the  shoulder,  in  consequence  of  which  the  sternal  end  of  the  clavicle  is 
driven  forcibly  inward  and  forward.  It  is  probable,  also,  that  the  blow 
which  produces  the  dislocation  is  received  rather  upon  the  anterior  and 
outer  than  exactly  upon  the  outer  face  of  the  shoulder.  A  sudden  effort 
of  the  muscles,  as  in  the  attempt  to  balance  a  weight  upon  the  head,  or 
to  throw  the  shoulders  backward  when  under  drill,  has  been  known  ako 
to  produce  this  dislocation.  In  one  example,  it  was  occasioned  by  placing 
the  knee  against  the  spine  and  drawing  the  shoulders  forcibly  back. 
Various  other  accidents,  the  philosophy  of  whose  agency  is  not  so  easily 
explained,  are  said  to  have  produced  the  same  result ;  but  it  is  not  im- 
probable that  in  many  of  these  cases  the  precise  manner  in  which  the 
injury  was  received  has  not  been  correctly  understood  or  reported. 

Mr.  Fergusson  has  once  seen  this  displacement  in  a  newly-born  infant,  which 
had  happened  during  birth.     It  could  be  replaced  with  ease,  but  immediatek 
slipped  out  acain  when  left  to  itself.     **  Nothing  was  done ;  a  new  joint  formed, 
and  the  child  afterward  possessed  as  much  power  in  the  one  arm  as  in  the 
other  ;"^  and  Dr.  Shaw,  of  Pittsburg,  Pa.,  has  also  seen  a  congenital  case.*    The 
following  is  an  example  of  double  forward  dislocation  at  the  sternal  end  :  A.  M., 
set.  17,  in  a  collision  on  the  railroad,  was  thrown  violently,  it  is  supposed, agaiost 
the  door,  striking  her  left  shoulder,  and  then  by  a  rebound  striking  the  floor  of 
the  car  with  the  right  shoulder.     I  saw  her  on  the  fourth  day  after  the  accideot 
Exposing  her  shoulders,  we  observed  an  extensive  ecchymosis  on  the  oater 
surface  of  the  right  shoulder,  extending  some  distance  down  the  arm.    ^'ijj* 
seated  in  a  chair  both  clavicles  were  subluxated  forward  and  a  little  upwm, 
the  right  ascending  a  little  higher  than  the  left.    She  could  not  raise  her«nw 

*  Fergusson,  System  of  Practical  Surgery,  Amer.  ed.,  1853,  p.  203. 
2  Shaw,  Med.  Record,  Aug.  18.  1877. 
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flier  head;  but  when  lifWd  to  tbia  position  the  dislocations  became  complete, 
id  when  let  fall  bones  woiiUl  resume  thdr  poaitioua  of  subluxation  with  a  click, 
he  bones  could  not  he  pushed  completely  into  their  soeketa,  and  pulling  the 
nldera  back  increased  the  displacement;  but  when  lying  flat  on  her  back 
WjweDt  nearly  into  place.  At  my  suggestion,  she  was  ke|>t  in  this  position 
K  weeks,  but  with  no  result;  the  bouea  still  becoming  displaced  whenever  ahe 
It  up.  t^onie  monthw  after  the  accident  ahe  was  still  aulTeniig  from  the  general 
ptarbance  to  her  spine  and  nervous  Bystera  caused  by  the  shock,  and  the  arms 
id  not  recovered  their  original  strength.  It  seems  probable^  from  the  historir 
Jthe  case  as  auhserjuently  ii^cert^ined,  that  there  had  existed  prior  to  the  acci- 
Bta  laxity  of  the  capsule,  permitting  of  the  existence  of  a  partial  disphice- 
pit,  and  which  was  rendereJ  complete  by  the  traumatism. 
JlDackett,^  of  Mancbeiiter,  reports  a  case  of  ante-atemal  dislocation  which 
ciirred  while  swimming.] 

Symptoms, — The  head  of  the  boiie,  unless  the  person  ia  exceedingly 
U  or  great  swelling  has  supervened,  can  be  distinctly  felt  nnd  seen  in 
Bt  of  the  sterntira  ;  the  corresponding  shoulder  falls  a  little  back  ;  the 
'  inclines  also  sometimes  to  the  same  side ;  the  movement^^  of  the  arm 
embarrassed,  and  accompanied  almost  always  with  an  acute  pain 
lie  point  of  dislocation.  The  clavicular  portion  of  the  sterno-cleido- 
Itoid  muscle  pi*esents  an  unu,sually  sharp  and  projecting  outline,  and 
eareful  measurement  indicates,  if  the  dislocation  is  complete,  a  sensible 
pproach  of  the  acromion  process  toward  the  centre  of  the  sternum.  If 
low  the  surgeon  places  his  knee  against  the  spine,  and  draws  the  shoul- 
AC8  back,  the  projection  of  tlie  clavicle  in  front  usually  diminishes  or 
mppeai's;  if  he  cJirries  the  shoulder  up,  it  descends;  and  if  lie  depresses 


Fio.  545. 
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ioD  of  the  ateroal  «nd  forward.  Appearance  of  n  dislocated  olaTide. 

shoulder.  It  ascends.  The  simplicity  and  uniformity  of  the  symptoms 
ich  usual  1y  characterize  this  siccident  wiil  generally  prevent  the  possi- 
ilj  of  a  mistake. 

Hnel  mention  a  the  case  of  a  man  who,  having  presented  himself  at  oue  of  the 
Ipitals  of  Paris,  suffering  under  this  dialneation,  the  aurgeon-in-chief  thought 
t tumor  of  the  bone,  and  advised  the  application  of  a  plaster;  and>  on  the 
kkerhand,  a  patient  presented  himi^clf  to  Velpeau,  who  had  been  treated  for  a 
oUlocation,  when  the  bone  was  only  expanded  by  disease.  I  have  myself  aUo 
WCD»  fracture  so  near  the  sternal  end  of  the  bone  ha  not  to  be  eaaily  diatin- 
'  ^hed  from  a  dislocation. 

J  London  Lancet,  Oct.  6,  1888. 
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Patliology. — In  complete  anterior  dislocation  of  the  clavicle,  the  cap- 
suhir  ligament  suflers  a  complete  disroption,  and  also  the  anterior  with  the 
posterior  steriio  clavicular  ligamentgi.  The  rhomboid  and  interarticttlii 
ligaments  suffer  more  or  less,  according  to  the  extent  of  the  displacement 
The  intenirticular  cartilage  may  retain  its  attachment  to  the  atenmnj*  o? 
it  may  be  carried  forward  with  the  clavicle.  The  head  of  the  bonelicf 
immediately  underneath  tlie  skin  and  in  front  of  the  sternum ;  and  geil- 
erally  it  is  found  to  have  descended  a  little  upon  its  anterior  garface. 

Richerand  saw  a  ca»e  m  which  the  sternal  extremity  of  the  bone  wan  plftc(4 
three  inctien  below  the  top  of  tlie  Bternum.  In  some  cases  it  is  situated  in  fronl 
and  a  little  above  the  sternum,  W'herever  the  bone  lies^  it  cnrriea  with  it  lh« 
clavitmlar  fai^ciculua  of  the  sterDo-clei  do -mastoid  muacle. 

Treatment. — Not  one  of  the  11  forward  disloca.tions  of  the  cinvidest 
the  sternal  end  seen  by  me  has  been  completely  reduced,  or  if  re^lueed 
they  have  not  been  retsiined  in  place.  In  the  following  exauiplt?  the 
reduction,  although  faithfully  attempted,  was  never  accomplished 

Jlr.   11.^  of   Buffalo,  wL  45,  waa  thrown  by  a  horse,  suffering  at  the  sue* 
moment  a  fracture  of  the  lej^  and  a  forward  dislocation  of  the  left  clavifltf  it  ill 
sternal  end.     Prof.  J.  P.  White,  with  whom  I  was  in  cousultation,  laadt*  mnni 
attemivtH  to  reduce  the  dislocation  by  phicing  the  knee  agaioat  the  spine  and 
pulling  the  ahoulder  forcibly  back,  and  the  same  efforts  were  repeated  by  myatlt 
out  without  accomplish iag  the  reduction.     We  also  endeavored  to  reduce  il  by 
prising  directly  upon  the  projecting  bone  and  by  placing  a  pad  in  the  aillk 
UHing  the  arai  as  a  lever,  as  recommended  by  Desault,  and  with  no  better  reaiilt 
The  patient  was  tolerably  muscular,  hut  while  we  were  nianipuUtinir  hr^i* 
very  inn  eh  enfeebled  by  the  shock  of  the  accident.     Finding  that  it  \\ 
sibl'e  to  reduce  the  dislocation  by  any  moderate  amount  of  force,  and  i 
that  if  it  were  to  succeed  we  could  not  retain  the  bone  in  place,  and   ; 
especially  because  his  lefl  aide  was  so  much  bruised  that  he  could  not 
axillary  pad  or  bandages  of  any  kind,  we  desisted  from  any  further  utttmi':*^ 
Two  years  lat^r  I  examined  the  nhaulder  aod  found  the  clavicle  etill  unreducfJ. 
and  its  [losition  unchanged.     When  he  carricfl  the  shoulder  forward  orbackwipJ 
there  is  a  corresponding  motion  at  the  sternal  end  of  the  clavicle.     The  anci* 
not  quite  as  strong  as  the  other,  and  its  freedom  of  motion  is  slightly  impninJ 
I  have  alao  in  my  museaui  the  trastof  a  case  of  complete  forwani  ciialocalio* 
al  this  point ;  which  accident  occurred  in  a  lad  twelve  years  old,  wbu  had  it\^t^ 
into  a  cellar.     The  late  Dr.  Lewis  and  Dr.  Dayton,  both  excellent  Burge<jn«,  h*^ 
examined  the  arm,  and  dressings  had  been  applied  w'nh  a  view  to  maiouin  ^ 
reduction  ;  but  on  the  fiftli  day  after  the  accident  I   found  the  bone  displidA^ 
nor  do  I  think  reduction  was  ever  afterward  maintained. 

A  lad  wa^  brought  into  the  Butfalo  Hospital  with  a  dislocatiau  of  the  vaif^ 
character,  who  had  been   run  over  by  a  wagon  on   the  same  day.     Dr.  E*  P^ 
Smith,  one  of  the  surgeons  of  the  hospital,  attempted  faithfully  to  reduce  i: 
was  unable  to  do  so.     Five  days  after,  I  found  the  bone  out  and  quit**  mo' 
All  apparatus  having  been  removed,  we  laid  him  upon  his  back  in  ^ 
him  in  this  position  three  w^eeks.     He  was  then  drsmisaed  with  no  * 
appearance  of  the  bone,  but  he  could  move  the  arm  tm  well  as  bi : 
dent,     Surgeons  have  not  met  with,  or,  at  least,  they  have  not  m 
cases  in  which  the  redaction  of  this  di9h>cation  Wi^  attended  wiui  uhh*. 
nor  am  I  prepared  to  explaiti  the  difhculty  which  was  exjH^rienced  in  my< 
{Mr.  HA  and  in  Dr.  E,  P.  Smith's  cme;  unites  it  be  as  auggested  by  S^iiJ 
and  as  illustrated  by  Smithes  case  of  disIocati(»n  upward   hereafter  to  be  tu 
tioned,  that  the  reduction  wm  prevented  by  the  displacement  of  the  iuter-ifi 
ular  cartilage.     But  moHt  surgeons  have  testitied  to  the  difficulty  of  reUiaifi| 
in  place  when  reduction  haa  been  fairlv  accomplished. 

Neverthelcj^s,   Desault  (or^  rather,   fiis  pupil  Bichat,  who  haa  puhlishf^ 
Icscturei),  who  always  speaks  very  con  tide  ntly  of  his  ability  to  retain  v^^ 
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le«ii  or  dislocated  boo ea  io  their  places,  aays  tbafc  he  **  almost  always  obtained 

pplete  flueces.^ '^  with  hi^  apparatus.  It  is  remarkable,  howeverp  thai  of  the 
J  examples  furnitihed  hy  Bicliat  to  confirm  this  statement,  all  of  which  were 
I  by  l>e-iault  himflelf,  one  recovered  after  a  lon^  t\me  with  with  a  "very 
iible  protuberance  in  front  of  the  Hteniiim/'  one  with  a  '*  very  slight  jiro- 
pce."  and  in  the  other  the  *'  sweHing  was  almoat  gone*'  on  the  twentieth 
i^  we  are  left  in  doubt  as  to 

ether  the  reduction  was  any  more  Fi«.  347. 

Dplete  than  in  either  of  the  other 
I  *      Rieherand    and    (Tueraant 
dfid  no  better  with  Desault^s 


\ 


ber  surgeons  have  made  sitn- 

■  claims  for  their  own  forms  of 

iratus,    but    experience    still 

utiDUes  to  show  that  a  complete 

ntion  of  the  dislocated  hone 

[seldom  to  be  expected.  / 

[?ir   Astiey    Cooper    recommenda 
I  apparatuk,  the  const  ruction  and 
phcation  of  which  are  illustrated 
the  accompanying   sketch,   the 
of   which    is    to   draw    the 
_  back,   and   at    the  same 

i;  by  the  aid  of  two  pads  or 
iiihions  ID  the  axillae,  to  carry  the 
f  outward.  The  dressing  is 
Ompletinl  by  idacing  the  arm 
iling.  He  aovises^  however^ 
lit  in  acjme  way  direct  pre.Hsure 
bould  be  made  upon  the  projecting 
fwiol  of  bona, 

Vclpeau  objects  to  any  plan  which 
rtll  draw  the  shoulders  oack ;  but, 
Hhe  contrary,  he  thinks  that  the  shoulders  should  be  kept  slightly  forward,  so 
I U)  diminish  the  tendency  of  the  sternal  end  of  the  clavicle  to  escape  ia  this 

Aiori, 

'Dr.  Holden  reports  a  cai*e  of  dislocation  of  the  clavicles  occurring  while 
fietising  in  a  gymnaiiium.  The  reduction  was  effected,  and  the  bones  were  re- 
lin  ^Hwition  six  monthsi,  when  they  were  displaced  while  putting  on  a  coat. 
now  often  repeated  until  an  apparatus  was  applied  consisting  of  a 
splint  shaped  iike  the  sternum  with  projections  at  the  upper  angles 
tet^?ring  the  sterno-clavicular  articulatiuns.  This  splint  was  aioulded  into  posi- 
iwben  wet,  and  the  articulations  were  thus  c<mipletely  and  firmly  Hupported. 
^^ther  was  then  lined  with  buckskin  and  firmly  retained  in  p<*sitit(n  by 
ending  from  each  angle  over  the  shoulders  and  back,  led  to  a  broad 
and  the  waist,  the  lower  end  being  also  fastened  to  the  waist-belt.  With 
'  use  of  this  splint  recovery  wji^s  edected.*] 

Treatment.^ — Until  further  observations  have  determined  the  relative 
line  of  these  and  of  niaiiy  other  proc€*sjM?s,  it  will  be  well  to  adopt  no 
i  rule  of  action  ;  but  having  reduced  the  bone  bj  either  placing  the 
^Upon  the  spine  and  drawing  the  shoulders  back,  or  by  making  use 
f  humerus  as  a  lever,  the  surgeon  should  attempt  to  maintain  it  in 


Sir  Astloy  Cwper's  jipfiaratua  for  diHlncated 
clavide. 


Tm*  t"iri>s  and  Dielooitioris,  by  Xuv.  Btc^hut,  Philadii.  pd.^  1SU5,  p.  52. 
■  p  cl.,  torn.  li.  p.  417. 

!ril.  Joiirn  ,  lK7:i. 
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place  by  such  means  as  the  experimGiit  shall  prove  are  most  sacoeirfiil. 
Among  these  means,  direet  pressure  upon  tlie  sternal  end  of  the  cbiTicK 
the  sliog,  and  perfect  quietude  of  the  muscles  of  the  arm  through  the 
aid  of  bandages,  with  the  dorsal  decubitus,  are  no  doubt  of  the  gre«t«8t 
importance.  If  we  find  that  a  position  of  the  shoulders  more  or  ]m 
forward  or  backward  best  maintains  the  apposition,  this  position,  what- 
ever it  is,  ought  to  be  continued. 

In  order  to  be  successful,  sufficient  time  must  elapse  for  the  torn  ligi- 
ments  to  become  firmly  reunited,  during  which  the  reduction  must  be 
coustant ;  since  every  time  the  bone  escapes,  the  whole  work  of  reptir 
has  to  be  recommenced  as  from  the  l>eginning.  To  this  end  at  least  four 
or  six  weeks  are  necessary,  and  sometimes  the  period  must  be  lengthened 
far  beyond  these  limits;  so  that  it  maj^  often  become  a  grave  point  of 
intjuiry  whether  the  long  confinement  of  the  limb  will  not  entail  mow 
serious  consequences  than  have  ever  been  known  to  arise  from  leading 
the  bone  displaced.  In  no  case  seen  by  me  bus  the  function  of  the  ina 
been  very  seriously  impaired  by  the  displacement 

Dislocations  of  the  Sternal  End  of  the  Clavicle  Upward. — R.  W 
Smith*  has  furnished  us  with  an  account  of  one  example  of  this  disloci- 
tion  as  seen  in  the  dissection.  The  extremity  of  the  left  clavicle  rmtei 
upon  the  sternum,  and  had  passed  the  median  line  until  it  touched  tie 
sterno-cleido-mastoid  muscle  of  the  right  side.  Posteriorly  it  rested  npoa 
the  sterno-hyoideus  muscle  »nd  the  front  of  the  trachea.  The  anterior 
and  posterior  ligaments  of  the  joint,  as  well  as  the  rhomboid  ligunentf^ 


Fi0.  348. 


^^^ 


Difllocation  of  atenml  end  of  eUvicle  upward.     {R»  W,  SmiUiJ 

were  torn.     The  inter-articular  cartilage  was  detjiched  from  the  stemn 
and  the  cartilage  of  the  first  rib,  and  had  followed  the  clavicle. 

Malguigne  has  collected  four  undoubted  examples  of  this  dislocatiOD. 
Bryaut  mentions  two  cases  seen  by  hiioMelf.  one  of  which  was  a  double  di»lo 
ticm.  lie  refers  also  to  a  specimen  in  (lay's  Museum,  dislocated  upwiird  i 
forward.*    Dr.  Shaw,  of  Pittsburg,  Fa,,  has  reported  a  case  in  an  adullc 

»  Smith,  Dublin  Jcmrn.  of  M«sd.  Sci,.  Dec.  1872. 

'  Bryant,  Practice  of  Surgeryi  p.  787,  Lundon,  J 872. 
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/'aDvcrt  hae  repcirted  a  case  caused  by  a  blow  upcm  tbe  side  of  the 
chest,  which  he  was  unable  to  reduce.'  The  foil  awing  very  extraordinary  case 
pros  deacribe*!  by  Dr.  Rochester  tcj  the  liuflkto  Medical  Association.  I  aaw  the 
case  several  times."*  J.  McA.,  set.  44,  while  seated  upon  a  load  of  wood,  was 
caught  under  the  bar  of  a  gateway  and  vioteutly  crushed,  the  right  shoulder 
being  forced  downward  find  a  little  backward*  Dr.  Rochester  saw  him  very 
Boon  after  the  accident.  On  examination,  it  was  found  that  the  aterTial  extremity 
of  the  right  clavicle  was  thrown  upward  so  far  as  to  reM  upon  the  fnmt  of  the 
thyroid  cartilage,  occasioning  considerable  pain,  difficulty  of  respiration,  and 
lots  of  speech,  Reducdou  was  easily  etTected,  and  a  retentive  apparatus  was 
immediately  applied,  consisting  of  a  gutta-percha  splint,  moulded  to  the  clavicle 
and  rib«,  and  retained  in  place  with  adhesive  plaater.  SuitJible  bandages,  a 
iHog.  etc.,  were  also  employed  to  maintain  complete  rest.  Notwithstanding  all 
tbe  care  employed,  the  bone  again  became  displaced,  and  nearly  four  months 
ifter  the  accident  we  found  the  sternal  end  of  the  clavicle  carried  upward  half 
lin  inch,  and  acroas  toward  the  opposite  side  also  about  half  an  inch,  and  pro- 
iccting  somewhat  in  front.  It  wa«  fixed  in* this  position  by  ligainenta  which 
allowed  it  to  move  much  more  freely  than  natural,  but  which  would  not  permit 
my  great  displacement.  The  correflponding  shonlder  was  slightly  depressed. 
He  said  that  he  felt  no  inconvenience  or  abatement  of  strength  in  the  arm  except 
irhen  he  attempted  to  lift  weights  above  hisJi  head. 

I  met  with  a  similar  ciise  in  a  woman  fifty  years  of  age,  which  had  been  caused 
by  a  fall  upon  the  sh<mlder^  nine  week8  before,  and  which  had  been  overlooked 
by  her  surgeon  in  the  first  instance.  When  seen  by  me  it  was  immovably  fixed 
in  itii  new  position. 

f  Dr.  Finley/  of  Queenslanri  reports  the  following  case :  A  man  was  riding 
home  on  a  dark  night,  when  hi*  horse  stumbled  over  a  cow,  throwing  him  with 
great  force  upon  his  right  shoulder,  the  deltoid  muscle  receiving  the  force  of  the 
fail,  and  causing  an  upward  didocation  of  the  clavicle  at  its  sternal  end.  When 
/was  called  in,  reduction  of  the  diJ^location  liad  been  obtained  by  the  previous 
tttendant,  the  treatment  being  loose  bandages  for  the  arm  ;  and  the  injury  was 
reported  to  be  the  same  as  when  first  incurred.  Examination  showed  that  the 
^jTjal  extremity  of  the  clavicle  was  pushed  up  in  the  neck*  so  as  nearly  to 
>iich  the  cricoid  cartilage,  and  causing  some  pain  in  speaking  and  swallow- 
tj^.  The  rniaing  of  the  arm  increased  the  pain,  I  first  fixed  the  shoulders 
ifch  a  figure-of->i  bandage  as  firm  as  could  be  borne.     I  then  placed  a  roller  on 

E  axilla,  and  fixed  another  roller  over  the  sternoclavicular  articulation,  so  as 
etain  the  clavicle.     A  few  turns  of  the  bandage  were  then  used  to  fix  the 
on  the  chest,  as  is  generally  done  in  cases  of  fractured  clavicle,  and  the 
^«:>lewas  then  eucfised  in  starched  bandages.     In  a  little  over  three  weeks 
I  were  removed  and  it  was  found  that  the  clavicle  had  become  once  more 
ily  fixed  to  the  sternal  articulation,  and  after  wearing  the  arm  in  a  sling  for 
«:»  weeks  the  patient  resumed  work.     Now  the  articulation  is  as  strong  as  ever.] 

PCauses. — The  accident  seems  to  have  been  produced,  in  all  the  cases, 
iKir  as  can  be  ai?certuined,  by  a  force  ofientting  up^m  the  end  and  top 
"the  shoulder ;  in  eon8ef|uence  of  which  the  head  of  the  clavicle  is 
i^ted  and  at  the  same  time  lifted,  ns  it  were,  from  its  socket,  tearing 
ot;  only  its  capsule  with  the  ligaments  which  immediately  invest  the 
japsule,  but  also  in  some  instances  the  cos  to-clavicular  ligament  with 
some  fibres  of  the  subclavian  moscle.  The  sternal  end  of  the  clavicle  is 
found  riding  upon  the  top  of  the  sternum,  its  head  being  placed  between 
the  jsternal  fasciculus  of  the  sterno-cleido-raastoid  muscle  on  the  one  hand, 
and  the  sterno-hyoid  muscle  on  the  other.  In  one  of  the  cases  seen  by 
MaJgaigiie,  the  head  ha<l  traversed  in  this  direction  completely  the  intra- 

»  ShttW.  Med.  Reourd,  Aug,  IS,  ISTT. 

*  Vftiiverl,  Now  York  Med.  JourD..  March,  1879,  p,  32fl. 

*  Rijnliester,  Bitdklo  Med,  Joiirn,,  vol.  xiv,  p,  2(^2. 

*  Auittral.  MiiU.  Gra,,  l«85. 
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clavicular  apace,  an  J  lay  behind  the  sternal  portion  of  the  opposite! 
cleido-mastoid  muscle. 

[Dr.  Blodgett*  reports  an  upward  dialQcation  which  occurred  while  a  mimwu 
carryiojr  one  end  ot  a  piano,  ni  the  moment  when  the  men  carrying  the  other  emi 
let  it  fall ;  he  felt  a  sharp  pain  at  the  root  of  the  neck  and  front  of  the  ch«at, 
the  clavicle  wa«  luxated  upward  and  inward,  and  the  first  aud  second  coital 
cartilages  of  the  same  side  were  dislocated  from  the  aternuiu  forward  aod  op- 
ward,] 

Symptoms^^The  syiuptouis  are,  a  depression  of  the  §houlder,  with  an 
elevation  of  the  sternal  end  of  tlie  clavicle  so  as  to  incre:ise  sensibly  the 
space  hetween  it  and  the  first  rih.     The  clavicle  also  encroaclies  i 
less  upon  the  supra-sternal  fossa,  occasioning  a  corresponding 
tion  of  the  space  between  the  end  of  the  shoulder  and  the  eenirr    i  i; 
sternum.     Tlje  sternal  portion  of  one  or  both  of  the  sterno-cleido-3  1 1-;    ! 
muscles  may  also  be  seen  raised  and  rendered  tense  by  the  pre- m 
the  head  of  the  bone  from  behind. 

Treatment. — ^Kedwction  has  been  found  easy,  but  Malgaigne  thinbi 
perfect  retention  impossible — at  least  it  does  not  seem  to  h: 
complished  in  any  of  the  cases  reported.     In  no  case  did  the  m    ^ 
seriously  impair  the  functions  of  the  arm.    The  same  apparatus  to  whicb 
I  shall  trive  the  preference  in  cn«es  of  dislocation  upward  of  the  acroKiiAl 
end  of  the  clavicle,  at  least  with  only  such  slight  modifications  a*  tbe 

Fio.  S40. 


DislontLion  of  the  sternal  end  of  the  clmride  upward. 

peculiarities  of  the  case  will  nutunilly  suggest,  will  be  suitable  for  tk* 
accident.  The  shoulder  must  be  lifted  by  a  sling,  while  the  sternal  em-  ^ 
of  the  clavicle  is  pressed  downward  by  a  pad  and  bandages;  and  all  tt 
muscles  of  the  arm  and  chest,  so  far  as  is  consistent  with  respi ration  ar^ 
comfort,  must  be  maintained  in  a  state  of  perfect  rest  until  the  liganici»> 
have  become  reunited. 

Bislocations  of  the  Sternal  End  of  the  Clavicle  BackwarcL— T^^ 
forms  of  the  accident  have  been  <iescribe«l :  one  in  which  the  headr*rt:^^ 
clavicle  is  driven  backward  and  a  little  downward,  and  anotlier  in  ttifc^:*.*; 


New  York  Med.  Joura.,  1883,  voj.  xxxviii. 
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it  ifi  displaced  direetly  liackvvanl,  or  hack  ward  and  a  little  upward.  In 
both  of  these  classes,  the  end  of  the  bniie  Mh  inward  toward  the  oppo- 
site clavicle,  and  occupia^  a  space  in  the  eellular  tissue  back  of  thesterno- 
hyoid  and  srerno-thyroid  mu^eles,  and  in  front  of  the  Oi^sophugus ;  the 
tfichca,  if  reache<l  at  all,  being  prohabtj  thruijt  to  the  opposite  side^ 
Tke  examples  in  which  it  has  been  found  helow  the  top  of  the  sternum 
jwemuch  the  most  numerous;  indeed,  it  is  probable  that  the  other  form 
i«  only  a  secondary  diMphieement,  occasioned  by  the  action  of  the  fibres 
of  the  stemo-cleido-maiitoid  muscle. 

The  first  case  upon  record  of  this  kind  of  accident,  caused  by  violence,  was 
^ablisbed  by  Pellieux,  in  1834,  in  the  Bevtie  Mtdicak ;  until  which  time  its 
^^slence  had  been  generiilly  denied.  In  the  London  and  Edinburgh  Journal  of 
.^bdic^  Scienee  for  Oclober,  1841,  several  eases  are  mentioned* 


Causes. ^ — Of  the  eleven  examples  mentioned  by  Malgai^ne,  foyr  were 
L  occasioned  by  direct  Idosv^,  and  most  of  the  remainder  by  crushing  acci- 
Hdents«  aa  by  powerful  lateral  compression  of  the  shoulders.  One  of  the 
^■idses  produced  by  a  direct  blow  was  accompanied  with  an  external 
^Bv^ouud,  and  is  the  only  instance  of  a  compound  ilisloeation  of  this  kind 
'•Pbicb  I  have  found  upon  record. 

The  man  waa  admitted  into  St.  Thomas*!*  Hospital  in  September,  18S5,  and, 
flkC4X»rding  to  his  awn  arcountt  the  sharp  end  of  a  pickaxe  iiad  teen  driven  through 
mJsefleah  against  the  bone.  The  atenial  end  of  the  clavicle  was  found  to  be  dta- 
placed  bacKward,  and  with  the  finger  thrust  into  the  wound  on  the  front  of  the 
etiot,  it  could  be  felt  resting  upon  tbe  side  and  front  of  the  trachea,  where  it 
iterfered  somewhat  with  respiration  and  deglutition.  He  had  a  greiit  desire  to 
ogU,  with  a  sensation  of  pressure  on  his  windpipej  which  was  greatly  increased 
1  bid  head  was  thrown  back.  There  was  a  sliglit  emphysema  in  the  region 
WW  the  collar-bone  and  over  the  top  of  the  sternum.  The  shoulder  having 
«D  b  rough  t  bae  k  w  i  t  h  a  t  raps  attach  ed  to  a  bac  k  -board ,  the  b  on  e  re  ad  i  1  y  reau  med 
itepUce,  The  elbow  was  then  brought  forward  and  bound  to  the  side^  and  the 
I  "WDund  being  closed  with  adhei^ive  plaster,  he  was  put  to  bed  with  the  shouldera 
^tiiich  raised.  No  unfavorable  symptoms  followed,  and  in  three  weeks  he  left  his 
W<i-  Three  weeks  later  he  Ictl  the  bosjutal  with  tbe  sternal  end  of  the  bone  still 
f*l!iuga  little  backward,  and  rather  more  movable  than  nataral.^ 

The  following  example,  related  by  Mnrel-Lavallee,  will  illustrate  the  class  in 

"^hicli  the  dislocation  results  from  an  indirect  blow,  or  from  a  crushing  accident, 

^  *  IT  years  old,  had  his  right  shoulder  violently  pressed  against  a  wall  by  a 

^^rriige.     He  expenenced  at  the  moment  some  pain  at  the  bottom  of  his  neck, 

*«d  a  great  sensation  of  sulfocation,  which  lasted  for  more  than  a  quarter  of  an 

b'jiir,    The  dyMpnoea  gradually  snliKided,  but  the  motion  of  tlje  ri|?lit  arm  not 

''^turning,  he,  on  the  eighth  day  after  the  accident^  entered  La  Charite.     On 

^iJimiQation,  the  two  shoulders  were  found  to  be  on  the  name  k'vel.  but  the  right 

'*0f  was  nearer  the  median  line.   The  internal  extremity  of  the  clavicle  was  half 

^>*or<;a)ed  behind  the  sternum.     On  depressitig  the  shimlder,  the  inner  end  of 

^e  clavicle  arose  and  disengaged  itself  from  bc-hind  the  sternum  ;  but  reduction 

I  ^JB  effected  by  elevating  the  shoalder,  while  at  the  same  lime  it  was  carried 

J  **utirttrd  and  backward.     Desauh'si  bandage  was  then  applied^  but  as  it  became 

l-iOQB(i|ied  Velpeau's  was  Bubstituted,  which  kept  the  bone  completely  in  position 

T ^tll  the  eighteenth  day,  when  the  patient  was  lo^t  sight  of  ^ 

Symptoms. — The  most  const^int  symptoms  are,  tbe  absence  of  the  head 
^t  the  bane  from  its  i<ocket,  and  its  complete  or  partial  disappearance 


'  ^uth«  nitta  to  Cheliua'B  Buri^erv,  Amer.  ed,,  vol,  ii,  p.  218. 
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behind  the  sternum,  an  approach  of  the  corresponding  shoulder  to  the 
median  line,  an  inclination  of  the  head  to  the  opposite  side,  elevation  of 
the  shoulder,  pain  at  the  bottom  of  the  neck,  impairment  of  the  motions 
of  the  arm,  sometimes  difficulty  in  respiration  and  in  deglutition,  partial 
arrest  in  the  circulation  of  the  arm  from  pressure  upon  the  subcUvian 
artery,  and  a  slight  projection  of  the  acromial  end  of  the  clavicle,  noticed 
twice  by  Morel-Lavallee. 

Prognosis. — As  in  the  other  cases  of  dislocation  at  this  point,  the 
patients  have  generally  recovered  nearly  the  full  use  of  their  arms,  even 
in  one  or  two  instances  in  which  the  reduction  has  never  been  accom- 
plished. 

Treatment. — It  has  not  generally  been  found  difficult  to  reduce  this 
dislocation,  nor  when  reduced  is  it  so  liable  to  become  again  displaced 
as  are  the  dislocations  forward ;  yet  in  only  a  few  instances  has  the  res- 
toration been  so  complete  as  not  to  leave  some  deformity.     In  order  to 
the  reduction,  the  shoulder  must  be  carried  generally  upward,  outward, 
and  backward ;  and  it  maiy  then  be  best  maintained  in  position  by  lay- 
ing the  patient  on  his  back  upon  an  elevated  cushion,  as  practised  by 
Tyrrell  in  the  case  related  by  South.     To  this  may  be  added  such  other 
measures,  differing  but  little  from  those  employed  in  other  dislocations 
of  the  clavicle,  as  are  necessary  to  insure  complete  rest  to  the  muscles  - 
Of  course,  no  pads  or  bands  across  the  clavicle  can  be  of  any  service  ic* 
this  case. 

[Mr.  Crompton  reduced  a  backward  dislocation  of  the  clavicle  as  follows :  ''  ^ 
found  a  large,  thick  pair  of  worsted  stockings,  rolled  up  in  the  usual  maon^^ 
when  clean,  which  I  placed  high  up  under  the  axilla,  and  asked  the  attenda*** 
surgeon  to  keep  them  there,  and  when  I  gave  the  word  to  press  the  elbow  do^J^ 
closely  to  the  side.  The  patient  sitting,  I  got  in  the  bed  behind  him ;  0*^^ 
placing  my  knee  on  the  spine  between  the  two  scapulae  and  my  hands  graspi^^ 
the  shoulders,  I  suddenly  pulled  them  firmly  back,  and  the  bone  as  suddea** 
slipped  into  place."^] 

§  2.  Acromio- clavicular  Dislocations. 

Dislocations  of  the  Acromial  End  of  the  Clavicle  Backward. — Of  c^ 

the  dislocations  of  the  clavicle,  this  form  is  most  frequent.  I  have  m^^ 
with  it  either  as  a  partial  or  complete  traumatic  luxation  forty-thr^=* 
times.  The  youngest  subject  was  seven  years  of  age,  and  the  olde-— 
sixty-three.     All  but  two  were  males. 

I  have  seen  one  example  of  congenital  complete  upward  and  outward  disloi  -^^ 
tion  of  the  acromial  end,  which  was  not  traumatic — the  case  of  M.  A.  H.,  wl»* 
was  examined  by  me  February  8,  1876,  when  she  was  four  weeks  old.  Tt»  * 
labor  had  been  easy  and  natural,  and  there  was  no  soreness  over  the  joint.  *' 
was  easily  reduced,  but  could  not  be  maintained  in  place. 

Causes. — It  is  produced  generally  by  a  fall  upon  the  extremity  of  tli<? 
shoulder.  Twice  the  blow  has  been  received  rather  upon  the  back  \\^  s^^ 
upon  the  extremity,  and  once  it  was  occasioned  by  the  fall  of  a  boi^^ru 

J  Guy's  Hospital  Reports,  xliv.  1887. 
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directly  upon  the  top  of  the  ahoiilder,  and  once  by  a  bolt  thrust  directly 
up  from  under  the  clavicle. 

Symptoms. — When  tlie  dislocation  is  complete,  the  clavicle  not  only  is 
lifted  from  its  articular  fiicet  to  the  extent  of  the  breadth  of  the  bone,  but 
it  is  pushed  more  or  les8  outward  over  the  top  of  the  iieromion  process; 
generally  \em  than  liidf  an  inch^  bnl  I  have  once  i^een  it  riding  tlie  process 
to  the  extent  of  three-quarters  of  an  inch.  In  this  last  example,  the  case 
of  J,  M,,  a  strong,  healthy,  laboring  man,  tlie  clavicle  was  easily  reduced, 
and  it  always  went  into  place  with  a  sensible  click ;  but  althoygh  eveiy 
possible  care  was  taken  tu  retain  it  in  place  by  bandages,  compresses,  an 
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miliary  pad,  and  a  sling,  yet  it  was  not  accomplished,  and  on  the  third 
■•J^'  he  removed  all  the  dressings,  and  refused  to  Iiave  thetn  reapplied.  I 
^^e  usually  found  the  shoulder  slightly  (jepressetl ;  anil  in  one  instance, 
*"'«  ^re  it  is  probable  the  deltoid  mnscU^  hwl  suffered  some  injury,  the  elbow 
"•* -rig  away  tVorn  the  body^  and  any  attempts  to  lay  it  against  the  side 
P^^^^duced  an  acute  pain  in  the  shoulder,*  It  has  been  noticed  also,  in 
jpo^l  eases,  that  the  clavicular  portion  of  the  trajiezius  muscle  appeared 
l>*t^  and  tense,  especially  when  the  neck  was  straight. 

Inability  to  raise  the  arm  to  a  right  angle  with  the  body  is  a  general 
™t;    not  constant  symptom.     In  two  instances,  where  the  rliyplacement 
^^^  only  moderate,  the  patients  were  at  first  and  for  soiue  time  afterwiird 
ih\e  to  lift  the  arm  in  any  det^ree  from  the  side.     In  one  exainplc,  a 
^y  sixty  years  of  age  had  fallen  upon  her  sliotilder  and  produced  a  dis- 
location upward*  byt  she  had  not  consulted  a  surgeon  until  she  called 
H^K>ti  me,  five  months  after  the  accident.     The  clavicle  wjis  then  raised 
hotn  its  socket  about  half  an  inch,  but  it  could  he  easily  pressed  hack  to 
it§   place,  the   reduction   being  attended  with  a  grating  sensation,  a  cir- 
<.i«nstance  which  I  have  not  noHced  in  any  other  instuiice.     She  was  not 
^en  then  able  to  raise  her  arm  to  her  liead,  nor  had  she  been  able  to  do 
w  since  the  accident  occiirre^L     In  all  the  motions  of  the  arm  and  shoul- 
^^^j  the  clavicle  is  seen  to  move  more  freely  than  natural  immediately 

Heport  on  Dklociktionflt  by  the  author.    Traiistvc,  of  Xew  York  State  Med.  Soc,  1856, 
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under  the  skin,  and  these  motions  are  usually  attended  with  some  pain 
at  the  point  of  dislocation. 

[Bryant  describes  this  dislocation  as  that  of  the  scapula.  He  sajrs  it  seemi 
only  consistent  with  common  sense,  although  not  with  custom,  to  follow  Skej, 
Maclise,  and  Flower,  and  call  what  has  hiuierto  been  described  as  dislocations 
of  the  acromial  end  of  the  clavicle,  dislocations  of  the  scapula.] 

This  accident  has  been  sometimes  mistaken  for  a  dislocation  of  the  humeruJi, 
but,  unless  the  shoulder  is  already  greatly  swollen,  the  error  is  not  likely  to 
happen.  If  the  point  of  the  acromion  process  can  be  made  out,  it  will  be  eisj 
to  determine,  by  sliding  the  finger  along  its  spine,  whether  the  clavicle  is  dis- 
placed or  not,  and  by  these  means  to  settle  the  question  of  its  complicity  in  the 
accident.  The  question  as  to  whether  the  shoulder  is  dislocated  or  not  may  be 
more  difficult  of  solution,  as  we  shall  hereafter  have  occasion  again  to  obeerre. 

Pathology. — Generally  there  exists  simply  a  rupture  of  the  ligaments 
immediately  investing  the  joint,  so  that  the  clavicle  rises  from  its  socket 
only  about  half  an  inch,  more  or  less,  according  to  its  diameter,  and  b 
carried  outward  just  sufficiently  far  to  allow  it  to  rest  upon  the  upper 
margin  of  the  acromial  articulation.  In  at  least  thirty  of  the  cases  seen 
by  me  this  has  been  the  position  of  the  acromial  end  of  the  clavicle,  and 
for  its  complete  reduction  nothing  more  has  been  required  than  to  pre** 
with  moderate  force  upon  the  upper  and  outer  end  of  the  bone.  In  nine 
cases  I  have  found  the  bone  not  only  thus  lifted  on  its  socket,  but  also 
driven  over  upon  the  acromion  process  from  half  to  three-quarters  of  ac» 
inch. 

In  one  instance,  that  of  a  gentleman,  Mr.  B..  who  was  injured  in  a  railroac^^ 
accident,  the  acromial  end  of  the  clavicle  was  aisplaced  outward  half  an  inch  -^ 
and  backward  three-quarters  of  an  inch,  while  the  sternal  end  also  was  consid^' 
erably  lifted  in  its  socket  and  slight] v  sent  inward.     The  shoulder  fell  forwin^^ 
and  the  coracoid  process  was  one  inch  nearer  the  sternum  than  the  same  proce*— ^ 
upon  the  opposite  side.     In  such  cases  more  or  less  of  the  fibres  of  the  coraco-^ 
clavicular  ligament  must  have  suffered  a  disruption  ;  indeed,  without  a  ruptureo  ^ 
its  external  fasciculus,  which  anatomists  have  called  the  trapezoid  ligament, «ucl^ 
dislocation  cannot  take  place.     M.  Nicaise^  has  reported  a  case  analogous  totb^?^ 
above,  in  which  he  was  unable  to  effect  reduction  ;  and  he  has  added  the  resulted 
of  his  own  experiments  upon  the  cadaver,  which  confirm  the  statement  alrea^i^ 
made  by  me,  that  this  dislocation  cannot  take  place  without  a  rupture  of  thetrt^ 
pezoid  ligament. 

Prognosis. — It  is  impossible  for  me  to  say  what  has  been  the  precis^ 
result  in  all  the  cases  which  I  have  seen,  but  my  notes  furnish  only  V^^ 
cases  of  perfect  retention  after  a  complete  dislocation  at  this  point. 

One  of  these,  D.  T.,  aged  about  25  years,  fell  sideways  upon  the  grouu^* 
striking  upon  the  extremity,  and,  as  he  thinks,  a  little  upon  the  top  of  tt* 
shoulder.  The  clavicle  was  dislocated  upward  and  outward,  so  that  it  ov^^ 
lapped  the  acromion  process  half  an  inch.  It  was  easily  replaced,  and  havic^^ 
applied  my  own  apparatus  for  broken  collar-bones,  with  the  addition  of  a  ba<^  ^ 
across  the  shoulder  and  under  the  elbow  to  keep  the  clavicle  down,  I  succeed^^ 
in  retaining  the  bone  in  place,  This  dressing  was  continued  until  the  fort>^^ 
second  day,  when,  on  being  removed,  the  clavicle  was  seen  to  be  closely  confin  ^^ 
upon  its  "    * 

so  comp 
lationa. 


upon  its  articulation;  and  after  a  lapse  of  two  years  it  still  retains  its  positi^^^ 
so  completely  that  no  ditference  can  be  detected  between  the  opposite  articrr  '^ 


>  Nicaise,  The  Lancet.  Oct.  14,  1876,  vol.  ii.  p.  535. 
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Tb  the  case  of  Moruii,  already  mentioned,  whose  clavicle  overlapped  tbe 
icmmion  process  three- quart  en*  of  an  inch,  and  who  threw  oft'  the  dressings  at 
pd  of  three  days,  the  same  degree  of  displacement  existed  at  the  end  of  two 
I;  tbe  scADular  end  of  the  clavicle  moving  freely  in  every  direction  under 
will  according  as  the  arm  waa  moved.  In  lifting,  he  says,  the  strength  of 
b  inn  is  undiminished  until  he  rai^eH  the  weight  nearly  to  a  level  with  his 
,  and  from  this*  point  upward  he  can  lift  hut  little.  For  a  laboring 
lamouiita  to  a  serious  maiming. 


Fir,  352. 
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11  or  the  «rn»mial  end  of  the 
clavicle  upward. 


Dialfjcation  of  tlie  aii^rfimial  eml  of  tbe 
eJiivirle  upwiihl  and  mitward. 


I  have  seen  the  same  loss  of  f>ower  in  the  arm  to  raise  bodies  above 
Aeliead  in  at  least  two  or  three  of  the  examples  of  less  complete  dislo- 
cvtiou^  continuing  after  die  lap&e  of  several  years;  but  in  the  majority 
rfctses*  although  the  bone  does  not  remain  reduced,  the  patients  have 
'*oorfred  eventually  the  complete  use  of  the  arm  in  whatever  position  it 
*•/  be  placed. 

Tbe  ca»e  to  which  1  have  already  referred  as  having  been  caused  by  a  bolt 
i«t  upward  under  the  clav  icle.  will  furnish  the  best  itluKtration  of  this  general 
ciple.     James  O'Brien,  1st  V.  S.  Artillery,  waa  injured  in  September,  L%U, 


■KUi 

Bint 


^  being  run  over  by  a  horse-ciir.  A  bolt,  three-quarter?*  of  an  inch  in  diameter 
*V  driven  through  the  skin  on  the  anterior  timr^in  of  the  left  axilla,  breaking 
^e  ftrst  rib,  severing  the  corHco-elaviuMlar  ligameiiti*.  and  forcing  the  clavicle 
Jpward  from  ita  a^icket.  No  attempt  at  reduction  was  ever  made.  When  seen 
»*y  me  one  year  after  the  accident,  the  outer  end  of  the  clavicle  was  lifted  «iirectly 
'^l*  two  inches  from  the  acroaiion  process,  i*>  which  it  waa  united  only  by  a  long 
•id  alettder  ligament.  He  was  not  conHciou^i  of  any  loss  of  power  or  limitation 
?^ motion  ill  the  injured  arm.  At  my  re<|ueMt.  niy  son,  then  in  the  U.  8.  service, 
^^i^tiited  a  aeries  of  experiments  to  te.'^t  the  relative  strength  of  the  two  arms, 
•Hd  with  the  following  result:  First  with  the  right  arm,  and  then  with  the  lefl^ 
he  It  fled  from  the  ground  tifty-six  pounds  am]  tliree  ounces,  and  sustained  thlB 
^^glil  above  his  head  thirty  seconds,  with  hi.^  iirms  fully  extended.  With  hi« 
Hght  •rra  extended  at  full  length,  at  right  angles  with  his  body,  he  sustained 

tnty-five  pounds  for  fifteen  seconds.    With  the  left  arm  he  sustained  the  same 

Mght,  in  tne  same  position,  seventeen  seconds. ^ 

Amer.  Metl,  Times,  Oct.  24,  lSfl3. 
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Treatment. — When  the  bone  simply  rises  upon  its  socket,  the  mJttc- 
tion  is  ulwajs  eji^ily  accomplished  by  pressing  firmly  upon  ite  extreinitj 
with  the  fingers ;  hut  if,  at  the  same  time,  it  has  been  carrieti  outwari, 
or  outward  and  backwurd,  the  reduction  is  only  accomplished  by  pulling 
the  shouhier  backward,  or  by  placing  a  pad  in  the  axilla,  using  the  ann 
as  a  lever,  or  by  lifting  the  arm  by  the  elbow  and  at  the  same  time  pre«»- 
ing  the  clavicle  down ;  and  it  will  sometimes  require  the  application  of 
all  or  several  of  these  procedures  at  the  same  moment.  In  some  ciscs 
the  complete  reduction  has  only  been  effected  when  the  patient  has  been 
brought  under  the  influence  of  an  aooesthctic* 

As  to  the  maintenance  of  the  bone  in  its  socket  for  a  Icnglb  of  ttai 
sufficient  to  insure  a  firm  and  close  union  r»f  t!ie  torn  ligaraeatB  and  dp- 
sale,  this  will  be  found  always  more  difficult,  and  in  a  great  majority  of 
cases  absolutely  impossible.  Nearly  all  surgeons  who  have  written 
upon  this  subject  have  made  the  same  observation  ;  and  if  occasionjilly  a 
new  apparatus  in  the  hands  of  a  clever  surgeon  has  seemed  to  pn*tmK 
better  results,  the  same  apparatus  in  the  hands  of  other  equally  defer 
surgeons,  and  under  circumstances  equally  favorable,  has  been  fouml 
almost  constantly  to  fjiil  ;  and  we  have  been  compelled  again  Uj  exercise 
Unew  our  ingenuity,  and  to  seek  for  new  resources,  or  to  abandon  the 
effort  in  despair. 

The  chief  obstacle  to  the  retention  of  the  bone  in  place  is  the  powerful 
action  of  the  trapezius,  which  constantly  tends  to  elevate  die  outer  toiA 
of  the  bone.     In  some  measure  this  may  be  overcome  by  elevation  ven?^ 
forcibly  the  shoulder,  or  by  inclining  the  bend,  but  botn  of  these  pflSH"" 
tions  are  extremely  fatiguing,  and  will  not  be  long  endured. 


Dr  Fiilt«,  of  Bnstmi,  believed  that  he  had  found  in   Bartb?tt's  :' 

bniken  rhtvicleSj  modified  by  the  apnlicntian  iif  a  ahoukler-strap. 
remedv  for  this  one  of  the  many  saa  defects  in  our  art.     The  mo 
part  of  this  dressing;^  according  to  Dr  Fo!u,  ia  the  compress  pla«  r  i 
upper  and  outer  eoa  of  the  clavicle,  and  the  bnadH^e  or  strap  pus  ,.m1 
compre^  and  under  the  point  of  the  elbowJ     Dr.  tVdte  is  no  doubt  corrccui 
regarding  this  strap  as  an  important  if  not  the  essential  part  of  the  appAmtiar 
and  it  is  surprising  that  by  Sir  Aatley  Cooper,  a^i  well  as  by  many  other  cip« 
rienced  surgeons^  its  value  should  have  been  overlooked. 

The  bandage  or  strap,  adju?^ted  in  the  manner  which  Dr.  Foit«  has  fftom-' 
mended,  ia  the  only  mean^  of  counteracting  the  action  of  the  trapoziui*,  upi»* 
which  any  aubstantial  reliance  can  be  placed;  but  the  principle  boa  long  be** 
iindefHtood  and  practis*ed  upon.  Brasrlor's  tournifjuet,  or  PetitX  *ecur«3  bf  ^ 
strap  brought  under  the  point  of  the  elbow,  Boyer**  double  8houlder-«tr*pi,  •''^ 
Desault's  third  haiidage.  all  aimed  at  the  accomplij^hment  of  the  same  purp«^* 
yet  lioyer  and  Dcsault  found  all  these  contrivances  fail  in  a  majority  of  UM**' 
Mayor  employed  a  dre^^ing  constructed  with  a  strap  to  buckle  over  the  di^l^ 
cuted  clavicle;  but  Nclaton  haa  seen  this  apparatus  fail  aUo,  when  AppUeci  ^ 
his  own  wards.  _* 

The  experience  of  Dr,  Folt«  at  the  time  of  his  report  did  not  extend  b^yoj^ 
three  casea,  and  the  apparatus  had  been  completely  successful  in  only  twottf^^H 
three.  My  own  experience  i^  i^uthcient  to  show  that  it  will  be  found  occxt^^BI 
ally,  but  by  no  meant*  constantly,  succeasfid.  I  have  already  mentioncil  ^^1 
caaes  in  which  I  -sueccede«l  perfectly  by  ihis  mode,  but  in  several  others  wt^-^ 
»eemed  equally  favorable  1  have  met  with  partial  or  complete  fai lures. 


I 


^  Folt«.  Boston  Med.  and  Surg.  Joum*.  vd.  llii.  p.  2&V. 
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The  source  of  error,  generally,  on  the  part  of  those  who  think  that 
tkej  bave  devised  an  apparatus,  or  a  metliod  bv  which  they  can  always 
or  generally  succeed  in  hohling  the  hone  in  place  until  tlie  ligameutB  are 
^poanstructed^  is,  first,  that  thej  have  nut  sufficiently  noted  how  sliglit 
i»  the  elevation,  or  projection,  in  a  large  majority  of  eases,  before  any 
^fatssing  is  applied,  so  that  finding  eventually  very  liltle  projection,  they 
<ft]I  it  perfect:  second,  that  they   examine  tbe  shoulder,  to  determine 
irliether  the  restoration  is  complete,  too  soon   after  the  apparel   is  re- 
moved, when  a  very  slight  remaining  eftusion  into,  and  induration  of  the 
adjacent  tissues,  render  it  impossible  to  say  what  has  been  accomplishe^i; 
nd  third,  they  have  sunietimes  had  under  treatment  too  small  a  number 
'  esses  to  entitle  them  to  form  a  just  conclusion  as  to  the  general  value 
f  their  method  of  treatment. 
The  practical  difficulties  are,  the  sensibility  and  consequent  inability 
.sometimes  of  the  point  of  the  elbow  to  bear  tbe  requisite  pressure,  and 
^Iteeveti  greater  sensibility  of  tbe 

^skin  over  the  top  of  the  clavicle ;  Fro.  .U4. 

;hc  ten  den  cy  of  the  bandage  to 
^liJe  off  from  the  sliuulder,  and 
\Ut  bt*cume  displaced  from  the 
I  of  the  elbow  ;  the  gradual  re- 
laxation of  the  bandag€\s,  which, 
rben  existing  even  in  the  most 
aeotiBiderable  degree,  is  sufficient 
ametimes  to  allow   the  hone  to 
^lipout  from  its  shallow  socket; 
'  tlie  impossibility    <if    fixing   the 
'  «M2ajKda,  uporj   whose  immobility 
MM  well  as  upon   the  immobility 
of  tiie  clavicle  the  retention  de- 
I>€ndii ;    and,   finally,    tlie   great 
l^jjgtli  of  time  requisite  to  unite 
firmly   the    ligaments,   if  indeed 
^hev  ever  again  become  actually 
United. 

Tbe  band  can  be  prevented  in 
^ome  measure  fi*om  sliding  off 
^i>!n  the  clavicle  by  a  counter- 
^Hmd  attached  to  a  collar  u|*on  tfie  opposite  shoulder,  but  not  without 
fusing  some  pain,  and  giviog  rise  to  excoriations  generally  in  the  oppo- 
^te  axilla;  and,  in  a  degree,  al!  the  other  difficulties  may  be  met  by 
fmtienc^  and  ingenuity,  but  unfortunately  tbe  smallest  failure  in  any  one 
^1  lliese  numerous  indications  insures  defeat. 

*rhe  axillary  pad  empkiyed  as  a  fulcrum  upon  which  extension  may  be 
t&aile  is  equally  us  dangerous  here  as  in  fractures,  and  I  do  not  think  it 
OQght  ever  to  be  used  fur  this  purpose,  but  only  as  a  means  of  moderate 
m^port  and  retention;  indeed,  it  would  be  well,  perhaps,  if  it  were  dis- 
carded altogether. 


J- 


Mayor's  apporaiUB  for  (linktouted  cliivicle. 
(■•  Triangle  cubito-bia-scapiilaire/') 


658 


DISLOCATIONS    OF    THE    CLAVICLE, 


[Dr.  Powert*,'  of  New  York,  Applied  the  following  dressing  8ucc€«»fully : 
upper  end  of  llio  unn  bein^  lirmly  grit^ped,  the  htirnerua  could  be  Ujsed  jl 
on  which  to  pry  the  sli(Hildor  uj^  and  out;  the  dislocation  being  lhu»  re^ 
small,  firm  pjid  was  placed  over  the  outer  end  of  the  clavicle  ;  a  strip  of  rubber 
ploHtePp  three  inches  in  uidtli,  wit'3  then  applied  beneath  tbe  flexedf  elbow  und 
carried  up  to  the  back  of  the  arm  over  the  outer  end  of  the  clavicle  to  the  frool 
of  tlie  chest ;  then  up  the  front  of  the  arjii  and  over  the  clavicle  to  tbe  bad:  of 
the  che,8t.  The  elbow  wae  placed  against  the  chest  and  a  roller  bandage  carried 
aronnd  the  body. 

Dr.  Pilcher,  of  Brooklyn,  succeeded  with  the  following  bandage:  A  loop  of 
one  end  of  a  bandage  two  inches  wide,  was  placed  around  the  middle  of  thf 
forearm,  and  theu  passing  the  bandage  directly  up  and  o^er  the  acromial  end  of 
tbe  clavicle,  where  a  few  folds  of  bandage  had  already  been  placed  to  serve  u  % 
couapresa.  Thence  the  bandage  wai*  carried  diagonally  downward,  and  acroa 
the  back.  Continuing  straight  around  the  body  until,  having  encircled  the  titink, 
it  reached  again  the  middle  of  the  back  ;  it  vva**  then  .slipped  under  the  first  line 
of  bandage  and  brought  back  upon  itself  again  to  the  front,  by  this  manffunv 
forming  a  loop  around  thin  first  bandage  and  securing  it  from  slipping  from  its 
proper  place.  In  bringing  the  bandage  to  the  front,  after  having  been  tbuj 
looped  around  the  back  hatidage,  it  wiis  made  to  pass  under  the  elbow  and  thence 
directly  upward  in  front  over  the  point  of  injury  again  ;  thence  it  followed  tbe 
line  of  the  course  of  basdage  across  the  back  and  about  the  body,  this  time  pis* 
tng  outside  of  the  arm  at  its  middle,  so  as  to  bind  it  tri  the  side^  thence  it  w» 
again  passed  around  the  body  and  over  the  arm,  but  then  waa  made  to  retara 
about  the  elbow,  from  behind  forward,  and  then  upward  in  front  once  more  arer 
the  loose  acromial  end  of  the  clavicle  to  the  middle  of  the  back,  where  it  wis 
secured  by  a  pin.'] 

The  ca-^e  of  Mr.  B,,  already  qurjted^  with  a  dislocation  outward  and  backwifd. 
affords  not  only  an  illustration  of  the  inefficiency  of  either  the  shou bier- strap  or 
the  axillary  pad  in  certain  cases,  but  also,  it  seems  to  me,  of  the  mischief  wbicb 
may  resnlt  from  their  too  diligent  application;  for  I  cannot  per»u«*i"  fnv,rli  Lu; 
that  most  of  the  maiming  in  this  case  was  due  to  the  apparatus  f 
the  original  accident.  This  gentleman  was  injured  on  'ne  10th  n 
1855.  A  sling  with  an  axillary  pad  and  bandages  was  immediately  appiid.  i 
saw  him  on  the  seventeenth  day.  The  displacement  was  then  such  an  I  1i»ip 
described »  but  I  did  not  observe  any  paralysis  or  emaciation  of  the  limb,  HitiB? 
noticed  that  the  clavicle  fell  into  its  socket  when  he  lay  upon  his  back  in  W. 
at  my  suggestion  all  the  dressings  except  the  sling  were  removed*  and  the  paticot 
laid  upon  his  back  in  bed,  with  instructions  to  continue  in  this  position,  if  jki«' 
ble^  until  the  cure  was  complete;  but  after  a  few  days  I  received  a  commtitii* 
tion  from  his  physician,  stating  that,  owing  to  a  troubleaome  cough,  hv  hud 
found  it  impossible  to  maintain  this  position.  His  residence  was  furly  or  fiftf 
miles  from  town,  and  I  sent  liim  one  of  my  dressings  for  broken  coUardwD*^ 
with  instructions  as  to  its  use;  directing  especially  that  a  shoulder-stmp  ihoulJ 
be  used  to  keep  the  clavicle  down.  The  dressing  was  applied  and  continued  a^ 
weeks,  and  on  being  removed,  the  elbow,  wrist,  and  finger-joints  were  found  t» 
be  !*ti(l".  The  whole  arm  was  emaciated  and  atmuet  powerless.  One  year  liter 
there  was  no  improvement  in  the  cmiditton  of  the  arm;  every  joint  from  tb? 
shoulder  down  was  almost  completely  ankyloaed,  the  muscfes  were  gruailf 
wasted,  and  the  hand  trembled  constantly.  These  results,  it  seems  U*  me.  were 
due  to  too  long  and  too  tight  bandaging  of  the  arm,  and  especially  to  the  pfeaiO'*' 
of  the  axillary  pad.     I  do  not  state  this  positively,  but  this  is  my  belief. 

Is  it  worth  while,  then,  to  incur  the  dangers  of  too  long  confinaoe^^ 
and  of  excessive  bimdagiiig  for  the  purpose  of  attaining  the  alway*  nn- 
certiiin  result  of  maintaining  the  bono  in  its  socket?  We  certainly  ci'*) 
be  permitted  to  make  tbe  attempt  within  certain  reasonable  limits;  »dJ 
especially  if  the  patient  is  a  female,  and  the  avoidance  of  dcformitj  »* * 

<  New  York  Med.  Jonrn,,  -Tnii.  1889. 
"  Ibid.,  April  lu,  1886. 
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fmt  of  serious  consiJeration ;  but  never  without  keeping  constantly  in 
vbd  the  possibility  of  a  permanent  ankylosis  and  paralysis  of  the  limb, 

Dr,  Gram  bavb  he  first  suggested  the  use  of  strong  silver  wire  to  keep  the  partH 
in  place,  and  this  eugKestion  was  carried  into  effect  by  Dr^  Cooper,  of  San  Fran- 
riaco^  and  by  Dr.  HodgcD.  of  St.  Lrmia.'  Dr.  Hodgen  has  made  the  operation 
tvfce.  and  both  re^ulttirl  well,  the  piirts  being  ki-pt  well  in  position;  but  that 
with  bis  present  experience  he  would  not  repeat  the  operation,  except  in  cases 
of  Pfiy  ^eat  displucemeuL  In  tins  latter  opinion,  jw  to  the  e i re um stances  under 
which  idone  the  operation  would  be  justifiable,  I  fully  concur;  and  even  in  audi 
a  case  iin  propriety  is  questionable. 

tDiilocatioDB  of  the  Acromial  End  of  the  Clavicle  Downward.-^Tbm 
form  of  dislocation  is  exceediogly  nire,  only  five  welbanthenticated  cases 
lit  known  to  me  ii^  having  been  placed  upon  record,  one  of  which  Was 
PNH  and  dissected  by  Mellc  in  1765,  the  second  waa  met  with  by  Fleury 
in  1816,  and  the  third  is  described  by  TourneK 
Dr.  W,  B,  Chase,  of  Brooklyn,  N.  Y.,  has  reported  a  case  in  a  boy  8  years  old, 
who  fell  headforemost  twelve  or  fifteen  feet,  striking  the  t*»p  of  his  shoulder 
poo  the  round  of  a  ladder.     The  patient  was  thin,  and  the  exact  position  c>f 
Id  clavicle  wa»  easily  traced.     The  axis  of  the  bone  was  changed,  carrying  the 
ia]  end  downward  and  a  little  backward.     The  anterior  portion  of  the 
r  was  flattened,  and  the  acromion   proce^  was   very  prominent.     He 
ild  move  the  arm  slightly  when  it  hung  by  his  side.     The  boy  was  antes- 
etized,  and  the  reduction  easily  effected  "  by  throwing  the  shoulder  outward 
d  l>ackward,  white  at  the  aame  time  I  gra.sj)ed  the  clavicle  in  it^  outer  third 
ith  the  exlremitiea  of  my  fingers  and  thumb,  and  cjirried  it  upward  and  for- 
"^«rard  into  its  normal  position.     There  was  no  subsequent  tendency  to  diaplace- 
■nent,'*'     Dr.  Allen'  has  seen  a  case  of  dislocation  downward  in  a  boy^  let.  16, 
"^iho  was  in  good  health  and  vigorous.    The  dislocation  had  heen  caused  while 
lilting  wood  with  an  axe,  the  arm  being  elevated  and  carried  slightly  outwani, 
h«fre  ensued  disturbance  of  motion  and  of  sensibility  in  the  arm,  which  Dn 
\vt\  ascribed  to  pressure  U|ion  the  nerves.     Under  the  uae  of  electricity  these 
iistarbances  disappeared,  and  the  cure  was  complete. 

Cause. — So  far  as  I  can  ascertain,  except  in  the  case  reported  by  Dr. 
^\llen,  it  has  been  produced  by  a  force  which  has  acted  directly  upon  the 
top  of  the  clavicle. 

In  the  case  mentioned  by  Tourael,  a  horse  had  trod  upon  the  shoulder;  and 

in  the  example  recorded  by  Melle.  the  accident  occurred  in  a  child  six  years 

F  cild,  from  an  attempt  to  support  a  great  weight  upon  the  t-op  of  the  coliar-boue. 

J  In  this  last  examjilc  the  humerus  was  dislocated  also,  and  both  dislocations  had 

IdTtnained  unreduced  many  years  when  the  patient  was  seen  by  Melle. 

Thid  force  acting  directly  upon  the  top  of  the  clavicle  would  fail  to 

iislocate  the  bone,  except  by  first  breaking  down  the  coracoid  process, 

'  it  <lid  not  happen  s^mietimes  that  at  the  same  moment  the  lower  angle 

cif  the  scapula  waa  thrown    outward,  in  such   a  manner  as  to  depress 

"btly  the  coracoid  process,  and  thus  to  jiennit  tlie  outer  end  of  tlie 

ricle  to  fall  below  the  level  of  the  acromion  jjrocess* 

fiymptoma  and  Pathology. — This  dislocation,  w^hetlier  it  ha,s  been  pro- 

r  tluctni  artificially  upon  the  dead  subject,  or  accidentally  upon  the  living, 

»  Bod^D*  Amer.  Journ.  Med.  8ci,,  April,  187fl.  p.  4J2;  Ibid.*  Aprd,  l«tSl,  p.  38». 
»  Chase,  TransAetioiw  Med.  Soc.  Stat©  of  New  York,  1879,  p,  174. 
«  J.  I*.  AUea,  Med.  Ret»rd,  Feb.  19,  tSSL 
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has  always  been  fbund  to  be  accompimiod  with  a  complete  rupture  of  the 
acromiu-claviciilar  ligumeiit^  not  only,  but  also  of  the  coraco- acromial 
and  coracf>-clavi€u!ar  ligaments;  the  outer  extremity  of  the  bone  resting 
between  the  acromion  process  and  the  capsule  of  the  shoulder-joint  and 
a  little  posterior  to  the  artieuhiting  facet  which  originally  received  the 
clavicle.  Tfie  superior  angle  of  the  scapula  approaches  the  body  slightly, 
and  its  inferior  angle  is  thrown  outward,  A  marked  depression  exists  at 
the  point  of  dislocation,  accompanied  with  a  sharp  pain^  increased  e«pe- 
ciiilly  when  an  nttempt  is  made  to  move  the  arm.  The  patient  is  unable 
to  lift  the  arm  voluntarily,  hut  it  can  be  moved  pretty  freely  in  the 
direction  forward  and  backward  by  the  liands  of  the  surgeon ;  ahducdon 
is  much  more  difficulL 

Treatment. — Reduction  is  easily  accouiplished.  At  least,  in  all  of  the 
examples  presented  in  the  living  subject^  and  referred  to  above,  where 
the  attempt  wa8  made,  it  was  effected  promptly  by  drawing  the  shoulders 
outwanl  and  backward;  nor  has  it  been  found  any  more  difficult  to  inairi- 
tain  it  in  position  when  once  replaced.  When  the  scapula  is  restore^]  lo 
its  natural  position,  and  its  lower  angle  approaches  again  the  side  of  the 
body,  a  redislocation  becomes  impossible;  since  the  coracoid  process  him 
effectually  prevents  that  descent  of  the  clavicle  upon  wiiich  the  displace- 
ment always  depends.  It  is  only  necessary,  therefore,  to  seeun*  the 
scapula  at  its  base  and  lower  angle  snugly  to  the  body,  by  a  brf)  i  ' 
and  compress,  and  all  the  indications  of  treatment  are  complet' 
filled. 

Bidocations  of  the  Acromial  End  of  tke  Clavicle  under  the  Coracoid 
Process. — Pinjou  met  with  one  example  of  this  singular  dislocation/ ami 
Uudemer,  of  Maycnne,  has  recorded  five  more,^  and  these  constitute  ihc 
wliole  number  which  arc  at  this  day  known  to  science. 

Cause. — Age  and  a  consequent  relaxation  of  the  ligaments  set^m  to 
constitute  a  predisposing  cause,  since  of  the  six  recorded  examples  four 
were  between  the  ages  of  sixty-seven  and  seventy-one,  and  the  other  two 
were  adults.     In  all  the  cases,  also,  the  dislocations  were  the  resalti  oF 
falls  upon  the  shoulder. 

The  symptoms  which  have  been  said  to  characterize  this  accident  ar^ 
pain  and  a  very  marked  depression  at  the  point  of  displacement,  with  ^ 
corresponding  projection  of  the  acromion  and  coracoid  processes;  a  npii 
inclination  outward  and  downward  of  the  line  of  the  clavicle,  its  oat«r 
extremity  being  felt  in  the  axilla;  the  corresponding  shoulder  depre»«*l 
and  inclined  forward ;  freetlom  of  motion  in  all  directions  except  inwarl 
and  upward  ;  the  lower  angle  of  the  scapula  thrown  outward  ami  it**?'- 
ward;  to  which  Morel-Lavallt^e  has  added  an  actual  increase  of  iJp*'^ 
between  the  acromion  process  and  the  sternum. 

Treatment. — Godemer  reduced  all  the  examples  which  came  under  to 
notice  easily,  by  ilirecting  an  assistant  to  pull  the  arm  backward  iw 
outward  while  he  himself  seized  upon  the  clavicle  with  his  finger*,  tf* 
disengaged  it  from  under  the  process:  but  Pinjou,  after  many  et^ 
the  same  method,  failed  completely^  and  the  patient  having  left  Im 


*  Pinjoii,  Journ.  de  M^d.  de  Lyoii,  JuiUei,  18i2|  from  Vidal  (do  Camii^ 

•  Crodomer,  Rectreil  dea  Travaux  de  la  »oe.  M6d.  d'ladroet  Loire,  1843.  from  Vtibl 
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divide  was  re<luced  the  next  dnj  by  an  erapiric.  Vidal  (de  Cassis) 
recommentls  that  instead  of  pulling  the  arm  outward,  by  which  procedure 
the  pectoral  is  major  is  made  to  antagonize  the  surgeon,  the  elbf>w  shall 
le  brought  down  to  the  aide,  and  kept  there  by  the  left  band,  while  tlie 
ri^bt  band,  plaee<l  in  the  axilla,  shall  pull  the  upper  end  of  the  Iinmerus 
outward,  converting  the  arm  into  a  lever  of  tbe  third  kind.  This  process, 
I  leonfess,  seems  to  be  much  the  most  nitionab 

The  author  will  acarcely  have  performed  hi»  duty  aj*  b  faithful  writer  if  he 
does  not  state  frankly  that  he  enlert^iuB  a  suspicion  that  both  the  gentlemen 
irlio  have  reported  the^e  eurioiis  exaraplej^  have  entcrtainetl  ua  with  fabiihms  or 
UDUrinary  stories ;  and  especially  do  these  sugpicions  rest  upon  Ibeea-ses  reported 
bf  uodemer,  who  in  five  years  saw  five  cases,  each  presenting  throughout  the 
elass  of  svmptoms,  the  same  facility  of  reductiou,  aeeomplished  by  the 
aeana,  and  always  with  the  same  perfet:l  result.     If  to  thesje  singular  coin. 

ee  we  add  the  fact  that  only  one  other  surgeon  has  ever  claimed  to  have 

t  with  the  accident^  and  if  we  notice  the  actuid  anatomical  ditiiculti*^  which 

nd  in  ihe  way  of  its  occurrence,  s^ueh  especially  as  the  complete  occlusion  of 

Lfiibcnracoidean  space  by  the  tendons  and  musele^s  which  pa-ss  from  its  ex- 

Ity  toward  the  cheat  and  arm»  we  eihall  find  a  fair  apology  for  some  degree 

'ioepticiam. 

BislocatioQS  of  the  Clavicle  at  Both  Enda,  simultaneouBly. — [This 
iisi<>eation  usually  results  from  severe  injury,  but  in  one  case  it  occurred 
from  so  slight  a  cause  Jis  the  effort  of  the  patient  to  wash  the  back  of  her 
neck  (Hayncfti).  The  sternal  einl  Iia^s  always  been  dislocated  tor  ward, 
but  the  acromial  end  has  assumed  various  positions,  though  the  luxation 
backward  is  the  more  frequent  displacement.  Reduction  has  been 
effected,  when  possible,  by  drawing  the  shoulder  backward,  and  mani- 
pulating both  extremities  of  the  bone  in  such  manner  as  to  force  them  to 
Jjcir  respective  articulations.  In  several  cases  it  was  found  impossible 
to  reduce  both  ends*  and  retain  tiiem.  Tlie  appliance  must  be  some 
aimiificAtion  of  that  used  in  dislocations  and  fractures  of  the  clavicle. 
The  following  detail  of  cases  will  aftbrd  useful  suggest  ions,  J 

On  the  26th  of  January,  1863,  Dn  North,  of  Brooklyn,  N.  Y.,  was  called  to 

i«ftlad  fourteen  years  of  age,  who  had  been  thrown  with  violence  backward 

[Trooj  a  9toot  upon  which  he  was  sitting,  striking  the  back  of  bis  left  shoulder 

'^■pintt  the  flfwr.     Dr.  North  found  him  sufieriug'  severelv  from  pain,  and  with 

*Ome  difficulty  of  breathing.     The  shoulder  was  depresseci  and  thrown  forward. 

Tile  sternal  end  of  the  clavicle,  turned^  forward,  formed  an  abrupt,  rounded 

pfominem^e;    the  acromial   end,  turned   forward    al^o,   presented   iLs   longej^t 

oeter  toward  the  surface,  and  rested  above  the  acromion  process ;  while  the 

itimi  portion  seemed  depressed  or  thrown  back,  an  appearance  which  was 

naed  by  the  rotation  of  the  clavicle  upon  its  axis.     Reduction  was  accom- 

t>lbhed  by  throwing  the  .shoulders  forcibly  bLickward,  and  at  ihe  same  time 

j)r«aing  with  the  thumbs  upou   the  two  extremities  iti  stich  a  manner  as  to 

ferer^ii*?  the  rotation,  a-s  follows:  pressing  at  the  acromial  end  backward  and 

iowiiward,  and  at  the  sternal  end  backward  and  upwardn     The  rentoration  was 

ftiete,  and  the  bones  were  retained  in  place  by  compresses  and  adhesive 

er»  with  the  aid  of  Day*s  '*neck  yoke.''     At  the  end  of  three  weeks  the 

fi  were  removed;  and  w*hen  last  seen  by  his  surgeon  "there  was  but 
any^  trace  of  the  accident  remaining.*'     It  is  the  opinion  of  Dr.  North 
;  the  rotation  was  c^^used  by  the  action  of  the  pectoral  is  major  and  deltoid 
kfter  the  dislocation  took  place,^     Erichsen  says  that  Richerand  and  Morel- 

»  N.  L.  North,  M,P.,  New  York  Med.  Record,  April  U,  1866, 
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Lavallee  have  each  reported  one  example  of  double  dialoeation  of  the  cUviclt* 
Another  example  hm  Wen  reported  by  Dr.  Co\J  In  a  case  oliderved  by  Lund.' 
and  reported  Ly  Jones,  the  patient,  a  iium  32  years  of  age,  was  struck  on  the 
posterior  jiortion  of  the  right  shoulder^  dislocating  the  sternal  end  of  the  right 
clavicle  forward,  and  the  acrf^mial  extremity  upward  and  backward.  It  wu 
found  impossible  to  reduce  the  dislocation  except  under  the  influence  of  an 
aniesthetic.  In  a  few  days  the  functions  of  the  arm  were  completely  re»ti>red- 
Rombeau^  met  with  a  similar  case,  which  h  reported  by  Gros.  The  dislocatioo. 
having  been  first  recognized  several  days  a(\er  the  accident*  was  reduced  and 
maintained  by  an  apparatus  similar  to  that  of  Default,  which  remained  in  plaw 
five  weeks.  Ultimately  the  patient  recovered  with  slight  remaining  deformity, 
and  with  the  motions*  of  tlie  arm  coin|>letely  restored. 

Dr.  Stanley  Haynes,  of  Malvern  Link,  has  reported  the  only  remaining  csM 
of  wbich  I  have  been  abl^  to  find  a  record :  "A  girl,  aged  13/rapidly  ctowidc, 
of  lax  tisanes,  and  of  a  consumptive  family,  but  who  had  always  had  gcK>d  healto, 
while  washing  the  back  of  her  neck  with  her  left  hand,  one  morning  in  *Septem- 
ber,  felt  something  give  way  in  the  shoulder  of  the  same  side,     I  found  disloca- 
tion forward  of  the  sternal  end  of  the  clavicle  and  partial  dislocation  upward  of 
the  acromial  one.     There  was  very  little  pain.     Both  extremities  of  the  bone 
were  easily  replaced  by  drawing  the  shoulder  backward  and  downward*  but  tbf 
double  deformity  was  reproduced  immediately  the  shoulder  was  liberated.    1 
pad  was  applied  under  a  tigure-of-H  bandage  over  the  sternal  end,  and  thearoi 
was  placed  in  a  sling  as  a  temporary'  measure.     To  a  strap,  fastening  round  thf 
chest,  a  strap  bearing  a  truss-pad  was  attached  in  such  a  manner  thai  the  pid 
kept  the  sternal  end  of  the  clavicle  reduced,  the  other  end  of  the  strap  fiaaBtof 
over  the  shoulder  and  diagonally  across  the  back  to  the  horizontal  strap:  the 
wearing  of  a  sling  kept  the  acromial  end  in  its  natural  position.     The  paUefit 
soon  afterw^ard  returned  to  school  at  a  distance.    She  is  now  at  home,  and  I  hivp 
found  the  sling  has  been  discontinued  some  time;  that  the  straps  haveHTr**'^"^ 
and  are  useless  j  and  that  the  ends  of  the  bone  are  as  mobile  as,  but  ti 
than,  they  were  when  I  firet  saw  the  patient,  but  that  the  sternal  end  lIl-- 
become  dtslocated  unless  the  arm  is  raised,  when  it  nearly  always  stjuti  lor* 
ward."* 

[Mr,  Hulke,  of  London,  repijrts  the  following  case :  A  woman  was  stmckoo 
the  left  clavicle  by  the  knee  of  a  horse,  and  as  a  result  both  ends  of  that  bon* 
were  dislocated.  The  left  shoulder  had  fallen  inward  and  forward,  and  the  bad 
was  inclined  toward  the  lefl  side;  the  sternal  end  rested  on  the  upper  pirtof 
the  anterior  surface  of  the  manubrium  aterni^  forming  a  marked  projection  iindtf 
the  akin  ;  the  acromial  end  wiis  displaced  backward  and  inwara,  resting  on  tl»» 
scapular  spine  opposite  its  junction  with  the  acromial  process.  The  long  axi^ftT 
the  bone  was  placed  in  an  anteroposterior,  rather  than  in  the  normal  tran^vtme. 
direction.  Both  themanubrial  and  the  acromial  articular  facets  could  bepUitttr 
felt  as  concavities  beneath  the  skin.  By  drawing  the  shoulders  backwartl  ii^ 
bone  slipped  easily  into  position,  but  on  relaxation  luxation  immediataly  w^ 
curred.  The  reduction  was  maintained  by  a  gutta-percha  splint  fitted  to  tli» 
shoulder  and  reaching  past  the  point  of  the  sternum  in  front  and  maintained  br 
a  bandage. 

Mr.  Newman  reports  the  case  of  a  laborer  who  was  injured  in  the  fall  of  •► 
building,  receiving  among  other  injuries  two  fractures  of  the  left  clavicle  and* 
dislocation  of  both  ends  of  the  right  clavicle — the  sternal  end  waa  eleviti?(J  *i>^ 
the  acromial  end  depressed.     No  efforts  were  made  at  reduction,  owing  to  ot^ 
injuries*  and  he  soon  passed  from  observation,^] 


1  Colp  Gas.  tiesHApitaux,  187S,  p.  mZ. 

"  Lund,  Brit.  Med,  Joum..  Ift74,  No.  fl82.  p,  lOfl, 


«  Romb^an,  Bull.  Gen,  de  Th^^rapcutiqae.  1874,  vol.  liucxiri,  p.  WT. 
*  The  Britiih  Medical  Journal .  Jan .  27,  1872* 
^  LondoD  Lancet,  Sept.  19,  1886. 
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CHAPTER   VII, 


DISLOCATIONS  OF  THE  SHOULDER  (8CAPUL0-HUMERAL). 

Owixn  to  the  great  exposure  and  the  peculiar  anatomica!  structtiro 
l>f  the  shoulder-join t^  its  structure  having  reference  mainly  to  freedom 
[of  motion  rather  than  to  firmness  and  security  in  the  articulation,  dislo- 
Icalions  of  the  humerus  are  very  common. 

M?  private  and  hospital  recortls  furnish  me  with  117  eases  of  dislocation  ot' 
'  the  shoulder,  seen  and  recorded  by  mynelf.  Of  these,  41  were  recognized  as 
'  fohgleDoid,  33  as  subconicoid,  a  very  small  proportion  as  aubclavieular,  2  as 
I  iubspiouus.  and  the  remainder  were  not  sit-ciinitely  diagnostkated. 

W  rilere  have  not  been  agreed  aa  to  the  [>  revise  an  a  to  mica  I  re  hit  ions  of  these 
I  lii^locatioDH,  nor  as  to  the  nomenclature.  Velpeau,  Malgaigue,  Vidal  (de  Ca^sisia). 
I^ey,  and  Sir  Astley  Cooper  have  each  adopted  explanations  and  clasflifi cations 
j  peculiar  to  themselves.  With  the  arraagenjent  established  by  this  latter  aur- 
[xeon  English  and  American  students  are  the  moat  familiar;  and  believing  that 
[jtli  more  simple,  and  quite  as  appropriate  as  either  of  the  others,  I  shall  adopt 
*  1  ihe  baaia  of  my  owu  descriptions. 

According  to  Sir  Astley  Cooper,  there  are  three  complete  dislocations 
rcf  the  iihoulder;  namely,  downward,  forward,  and  backward.     The  so- 
cilled  ^* gupra-coracoid''  dislocation,  without  a  fracture  of  the  coracoid 

»cricroinion  processes,  the  poasibility  of  which  ha«?  been  denied  by  Boyer, 
Ittt  examples  of  which  are  declared  to  have  been  seen  by  Malgaigne, 
Holmes,  Hewitt,  have  now  sufficient  affirmative  testimony  to  justify  me 
in  devoting  a  section  to  its  consideration. 

j[The  claasifi cation  of  dlalocattous  at  the  shoulder,  herein  given,  is  wanting  in 

l«4^»futific  precision,  as  well  aa  in  exact  pathological  conditions.     Flower  and 

l^ulke  (Smtrm  of  Snrgerfj)  well  remark:  "As  want  of  precision  in  the  terms  used 

I  ill  dcftcrioing  varietie:^  of  luxation   has  hitherto  been  a  principal   source  of 

[j»Wuritv»  it  will  he  necessary,  before  proceeding  further,  to  adopt  a  de  finite  and 

Bllipible  system  of  nomenclature.     The  obliquity  of  the  gleaoid  fossa,  and  the 

litioDs  in  the  position  of  the  scapula,  render  anch  words  as  downward,  for- 

t!,  inward^  etc.,  very  ineflScient  as  distinctive  designations  of  particular  ftjrms 

<if  dislocation.     Names  derived  from  the  relation  of  the  head  of  the  bone  Ui  its 

t*iew  situation  to  important  contiguous  osseous  structures  are  taore  concise, 
^xpieasive,  and  definite/' 
Acting  upon  the?<e  opinions,  they  find  that  all  the  possible  dislocations  of  the 
mmenia  readily  group  themselves  into  the  following  subdivisions  : 

1.  ^ihcoracoid. — Forward  and  slightly  downward ;  upon  the  neck  of  the 
■ttpula^  in  front  of  the  glenoid  fossa,  and  immediately  below  the  coracoid  pro- 
^•s.    Common, 

,  1  SuJb^lmoid, — Downward  and  forward;  head  of  the  humerus  in  front  of  the 
^ferior  coflta  of  the  scapula,  below  the  glenoid  fossa.     Eare> 

S.  Sn&elavieular. — To  the  inner  aide  of  the  coracoid  process,  under  the  clavicle. 
*eiy  rare. 

i  Supraeorn^/id, — Upward  and  forward;  upon  the  fractured  coracoid  process. 
^nly  three  cases  reported. 

*>.  StibtpinoitA. — Backward;  upon  the  back  of  the  neck  of  the  scapula,  beneath 
**<>piae  or  posterior  edge  of  the  acromion^     Very  rare. 
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Of  these  different  dislofationa,  Mr.  Flower  regards  the  subcoracoid  a«  the 
common,  while  other  anthorilies  make  the  aubgleooid  most  frequent.  This  dis- 
crepancy arises  chiefly  from  the  itiaecuracy  of  the  terms  downward  aod  forward ; 
many  dislocations  clasititied  under  the  old  nomenclature  as  Bubglenoid,  or  down- 
ward, were,  in  fact,  subcoranjid,] 

Bifllocations  of  the  Shoulder  DowEward  (Subglenoid). — This  is  usually 
called  a  dislocation  into  tbe  axilla;   the  heiid  of  the  boue  resting  ratber 
upon  the  inner  side  of  the  inferior  border  of  the  scapula,  near  tbe  base 
of  that  triangular  surface  which  is  found  below  the  glenoid  fossa.     Since 
in  both  the  otber  complete  dislocationa  of  the  shoulder  the  head  of  the 
humerus,  in  order  to  escape  from  it«  socket,  must  be  made  to  descend 
more  or  less  downward,  I  nkall  regard  this  dislocation  as  the  type  of  all 
the  others^  and  shall  make  it  the  subject  of  especial  coimderalion^  as 
tifeU  as  of  refervnce,  when  speaking  of  the  other  forms  of  dislacation. 
Causes. — Tbe  most  frequent  cause  of  this  accident  is  a  blow  received 
directly  upon  the  upper  end  and  outer  sijrf;ure  ol 
the  humerus.     I  have  found  the  arm  dislocated 
into  the  axilla  by  this  cause  thirty-one  times;  ^s^ 
times  by  a  fall  upon  the  extended  hand;  three 
times  by  a  fiill  upon  the  elbow  ;  and  in  these  latter 
cases  the  arm  was  probably  carried  away  tVom  the 
body  at  the  moment  of  the  receipt  of  the  injury* 
In  all  the  above  examples  the  shoulder  has  beefi 
dislocated  by  tbe  simple  force  of  the  blow,  or  wiiJi 
only  slight  aid  from  muscular  tiction ;  but  in  » 
considerable  number  of  cases  the  bone  is  displaciti 
almost  wholly  by  the  action  of  tbe  muscles,  the 
arm  having  been  previously  violently  abducted: 
Subglenoid  diBlcwjaiifliK       nwA  perhaps  in  some  cases  the  capsule  being  toro 
before  the  resistance  of  the  overstrained  mti.^l»^ 
has  accomplished  the  displacement.     Thus,  in   three  instances  I  b^*' 
known  the  dislocation  to  result  from  holding  on  to  the  reins  after  bting 
thrown  from  a  eurringe ;  in  two  cases  the  patients  have  fallen  through  * 
hatchway  and  been  caught  and  suspended  by  the  arms :  once  a  womati 
met  with  this  accident  by  holding  on   to  a  pump-handle  when  she  b*^ 
slipped  and  fallen  upon  the  ice. 

A  few  year»  since  I  examined  the  arm  of  a  Swiss  woman,  Maria  Xurr<T**^?^ 
who  Willi  then  sixty -five  years  old,  and  whose  h  inner  us  had  been  dialot-ated 
the  axilla  seventeen  years  before,  where  it  still  remained^     Her  own  acooai 
the  accident  was,  that  she  was  returning  from  the  Jura  Mouotaing^  near  Ni  _ 
chiitel,  with  a  load  of  hay  upon  her  head,     Bhe  had  cairied  it  a  long  way  wf       - 
her  hands  held  upward,  without  once  stopping  to  rest,  and  when  at  length  *^3^ 
threw  down  the  load  at  her  door,  the  right  shoulder  was  dislocjit^.    The  ai*"^^ 
soon  became  very  painful,  and  swollen  to  the  fingeis'  ends;  but  she  w«*  i^"^ 
remote  from^  and  too  poor  to  employ,  a  surgeon.     A  tailor,  who  used  to  do  t 
minor  aurgery  of  the  fieigbborhood,  bled  her  three  or  four  times,  but  the  dnl  ^-^ 
cation  was  not  recognized  until  many  months  after     A  Mrs.  Hunn  inforj  i    '       "^' 
that  when  she  was  twentv-two  years  old  she  had  a  convulsion,  and  t; 
attendants  in  trying  to  hold  her  upon  her  bed  actually  pulled  the  shoulnor  '»- 
of  joint.     After  the  first  accident  the  dislocation  was  not  repeated  for  four  j^t^t^ 
but  since  then  it  had  occurred  from  very  slight  causejs  many  timen.     She  ifwM  i 
the  habit  of  reducing  it  herself  by  placing  a  ball  in  the  axilla  and  u^ng  the  if* 
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Dr,  Scatliff",  of  Britfhlon,^  Coombs,  of  Ciistle  Gary/-'  and  otbers,  have 
examples  of  this  dislocation  caused  by  epileptic  convulsions.  I  have 
^ir  seen  such  examplei*.  Dr.  Lehman  reports  the  caae  of  a  sailor  on  board 
&I1  American  brig»  who  was  subject  to  a  dislocation  into  the  axilla  from  very 
Alight  causes,  and  especially  if  he  bent  hk  body  far  over  Uy  rake  atiythjnpf.  II© 
CTotild  also,  by  pulling  liorizontally.  remove  the  head  of  the  huae  from  its  socket. 
dit  waa  reduced  easily,  and  he  experienced  no  pain  either  in  the  reduction  or 
iiiUx'ation.  nor,  indeed,  during  the  ^linplacement.* 

Brackett,*  of  Nashua,  Lu,  reports  a  dislocation  of  the  hilmeruB  into  the  axilla 
curring  in  a  child  two  years  old;  the  accident  was  due  to  the  sudden  lifting 
f  the  child  by  the  extended  arm.] 


Pathology. — In  this  accident  the  head  of  the  bone  is  made  to  press 
agmitist  the  capsule  below  and  immediately  in  front  of  the  lon^  head  of 
the  triceps,  until  the  capsule  gives  way,  and  continuing  to  descend  in 
the  same  direction  it  is  finally  arrested  by  the  triangular  surface  of  the 
inferior  edge  of  the  scapula  immediately  below  the  glenoid  fossa.  Owing 
to  the  pressure  of  the  tendon  of  the  triceps  beldnd,  it  occupies  a  position 
also  a  little  in  advance  of  the  centre  of  this  triangle,  or  rather  upon  its 
anterior  edge,  so  that  it  re^ts  more  or  less  upon  the  belly  of  the  sub- 
scapularid  muscle. 

The  capsule  is  generally  torn  quite  extensively,  especially  below  and 
in  front;  and  the  tendon  of  the  long  head  of  the  biceps  may  be  broken 
sunder*  or  detached  completely  from  its  insertion ;  the  supra-spinatua 
luscle  is  stretched  or  lacerated ;  the  infra^spinatus,  subscapularis,  and 
leoraco-bracbialis  are  put  upon  the  stretch  ;  the  stibscapularis  being  also 
Vaometimes  completely  torn  from  its  attachment  to  the  head  of  the  hume- 
Irus,  and  in  either  case,  whether  torn  or  merely  compressed  and  stretched, 
Ithe  circumflex  nerve,  which  runs  along  its  lower  margin,  is  subject  to 
laevere  injury ;  the  deltoid  muscle  is  also  placed  in  a  condition  of  extreme 
I  tension ;  while  the  teres  major  and  minor  in  this  respect  are  subjected 
[to  but  little  change.  In  some  cases  a  portion  or  the  whole  of  the  greater 
j tuberosity  is  completely  detached,  and  the  fragment  displaced  by  the 
l-action  of  the  museles  inserted  into  it. 

[Mr.  Avill  reports  a  CAse  of  dislocation  of  the  uhoulder  without  rupture  of  the 

^<^p**iile:  J.  B.»  aged  69,  fell  a  distance  of  eighteen   feet  upon  the  pavement, 

pitching*  on  hia  right  elbow  and  side,  producing  a  dislocation  of  the  shoulder 

Hiid  ii  T- fracture  of  the  elbow,     lie  died  on  the  twelfth  day  after  admission. 

p*Mt  mortem  examination  revealed  the  ibllowing:  Tlie  head  of  the  humerus  was 

f'l  iti*  proper  po?*itioti  in  the  glenoid  cavity,  and  the  capsule  of  the  joint  quite 

*nt4ict:  it  seemed  more  lax  than  it  normally  should  be,  and  it«  attachment  to 

[  the  anterior  border  of  the  glenoid  cavity  somewhat  raised,  being  stripped  off  the 

I  h*»ne  to  a  slight  extent,  hut  still  continuous  with  the  perioateum.     The  coracoid 

erooew  was  torn  olf  the  scapula,  but  was  still  attached  to  the  short  tendon  of  the 
eepa.  and  all  the  muscles  surrou ruling  the  joint  were  quite  sound,  with  the 
f*^^oeption  of  the  aubscapularis,  which  was  alightly  lacerated**] 

In  one  case  the  axillary  artery  hits  been  ruptured.  The  patient  had  been 
^hrown  down  by  a  runaway  horse,  and  was  taken  to  JerviH  Street  Hospital, 
I  ^x>ndon.  On  the  tenth  day  Surgeon  O'Reily  lied  the  an Ijcl avian  artery,  and 
pbe  patient  recovered  alter  the  loaa  of  two  fingers  frota  erysipelaa  and  gangrene,* 

»  ScatlifT,  Th*i  Lancet,  1878,  vol.  i.  p.  31. 
s  Cocimb*,  Idem,  p.  160. 

•  litrhmaii,  Auier.  Journ.  Merl.  tici,«  vol,  L  p.  242,  1h2S. 

*  Medival  Record,  Sept.  27,  IB90. 

*  SU  Bftfth.  Ho«p.  Reports,  vol.  3txiv.,  1888. 

•  Todd'a  Cyclop.  An  at.  and  Surg  ,  p.  *>lft  ?  Holmes 'a  Surg.,  vob  ii.  p.  82T. 
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With  more  or  less  rapiditrj,  aft<3r  the  occurrence  of  the  dislocanon, 
the  boue  reraaias  unreduced,  various  changes  take  place  in  the  anatomi- 
cal relations  and  structure  of  the  parts. 

The  follov^in^  is  a  brief  accnunt  of  the  condition  iu  which  the  parta  were 
fouDd  ID  the  case  of  an  fild  man,  whose  history  ia  utikuown.  The  diAseclioD 
waa  made  by  my  assislant.  Dr.  Deems,  at  the  Bellevae  dead-houne.     The  head 


Fm.  359. 


Fio,  357. 


.^-^ 
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Dislocation  of  the  shoulder  downward  into 
the  axilla,     (Subglenoid,) 


Diaiocatiou  downward,  showing  the  unton 
portion  of  tho  capaalar  Itgameot.    (Gooit.l 


of  the  humerus  was  in  front  of  the  socket,  below,  but  not  in  contact  with,  tbe 
coracoid  process,  lying:  upon  the  anterior  surfiice  of  the  neck  of  the  scapulft.  A 
new  Hocket  waa  formed  in  the  bone  at  ihir^  point,  mostly  cartilaginous,  and  * 
ibroos  capsule  inclosed  the  head  of  the  humerus.  The  margins  of  the  old 
BOfket  were  removed,  and  tlje  socket  was  tilled  with  fibrous  tissue.  The  axilUT 
nerves  and  artery  were  not  injured  or  compressed.  The  biceps  tendon  ww  nCi* 
torn.     All  the  muscles  about  the  shoulder  were  atrophied , 

Symptoms. — A  palpable  depression  ininiediately  under  the  extremis 
of  th(?  acromion  process,  more  distinct  in  children,  in  very  old,  and   ■•* 
thin  people,  than  in  adults  of  middle  life  or  than  in  fat  or  nmscol^ 
people,  but  never  absent  completely,  unleK^  the  shoulder  ia  very  imi^-** 
swollen:  the  elbow  carried  out  from  the  body  three  or  four  inches, sotii^' 
times  a  little  backward,  and  the  line  of  it^  axis  directed  tow^ard  theaxill**'' 
the  outer  surface  of  the  arm  presenting  two  planes  inclined  toward  ca*^* 
other,  and  meeting  at  the  point  of  insertion  of  the  deltoid  muscle:  tl*^*' 
head  of  the  humerus  felt  in  tlie  iixilla,  particularly  when   the  elbow    ^' 
carried  away  frotn  the  body  ;  nnrabness  of  tlie  arm,  accompanied  geiie:^^' 
ally  with  pain,  especially  when  any  attempt   is  innde  to  press   the  clbo^ 
against  the  side;   rigidity  with  inability  to  move  the  arm  freely  in  an^ 
direction,  but  especially  inward  ;  allowing,  however^  of  pretty  free  pa^^iv* 
motion,  but  not  j)ermitting  the  elbow  to   touch   tin-  VmhIv  without   jrea" 
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ptin^  which  pain  is  occasioned  mostly  by  the  pres-sme  of  the  humerus 
Dpou  the  axilhiry  plexus  ;  under  no  circumstances  atn  the  hand  be  phiced 
apou  the  opposite  ahouhier  while  at  the  same  moment  the  elbow  touches 


Appearance  of  dialooation  of  the  shoulder.     (Subgleimid.) 

Eorax  ;   the  bead  of  the  patient  anil  sometimes  the  whole  bodv,  in- 
iii«*d  toward  the  injured  arm;   the  arm  lengthened  from  half  an  inch  to 
*ti  inch ;  a  chafin|f  or  friction  sound  is  not  un frequently  present,  espe- 
cially if  the  bone  has  been  some  days  dislocated. 

^^-Jir.  Lawrence  mentions  a  caae  in  which  there  was  a  distinct  crepitus,  yet  there 
^Hkp  oo  fmcture;  Dr.  Hays  saw  a  aimilar  ctkae  in  Wills  Hospital,  Philadelphia, 
BI^K  woman  tiO  years  old^  whose  arm  had  heeii  dislocated  forward  eight  weeks.* 
*^Hber  surgeons  have  related  like  examples,  hut  il  ia  probable  that  in  all  theae 
*^>««B  there  has  been  an  exposare  of  the  bone  at  or  near  the  edge  of  the  glenoid 
^^Ifct,  by  the  partial  detachment  of  its  ligaoientcjus  nuurgin,  or  some  portion  of 
^e  head  baa  become  divested  of  ita  cartilaginous  covering. 

Decisive  as  these  signs  usually  are  of  the  true  nature  of  the  accident, 

nil  occur  in  which  the  diagnosis  will  be  attendeil  with  great  diffi- 

^,  and  especially  if  a  few  hours  have  been  permitted  to  elapse  since 

iie  occurrence  of  the  injury,  so  that  considerable  effusions  of  blood  and 

'  lymph  may  have  taken  place ;  while  at  a  still  later  period,  when  the 

nreUing  has  subsided,  the  diagnosis  again  becomes  easy. 

In  m  rapid  review  of  the  cases  of  dislocation  of  the  shoulder  which  have  come 

'tinder  my  notice,  and  of  which  I  have  taken  pains  to  make  a  record,  I  find  thir- 
t«i*n  suhglenoid  and  ten  subcoracotd  dislocations  which  were  not  recognised  as 
»uch  by  the  surgeons  Hrst  called.    Some  were  mistaken  for  fractures,  and  some 

*  luawrt^nce,  n^ysi,  Aruer.  Joum.  Med*  8ci,,  vol.  xxiv.  p.  2.15,  Miiy,  IfiSQ. 
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were  called  contusions  or  apraius.     And  among  the  surgeons  who  fell  iato  th 
errors  are  some  of  our  oldest  and  most  experienced  hospital  surgeooa. 

Progfnosis. — If  tlio  force  wbich  displaced  the  bone  was  not  great,  or 
if  the  slioulder  joint  hag  not  auifered  any  injury  from  the  accident  itself 
beyond  the  iiiere  ruptur*?  of  the  capsule  and  a  moderate  jstraining  of  the 
muscles,  and  if  the  dislocatiou  has  been  early  and  easily  reduce*!,  the 
putient  is  immediately  after  the  reduction  able  to  move  the  arm  freely  in 
all  directions ;  very  little  swelling  follows,  nnd  in  a  short  time  a  perfect  J 
restoration  of  all  the  functions  of  the  limb  is  accomplished.  It  cannot, 
however,  always  be  inferred  from  the  degree  of  violence  employcU  in  the 
production  of  the  dislocation,  nor  from  the  absence  or  presence  of  swell- 
ing, how  nmch  injury  the  tendons,  muscles,  and  nerves  have  sufferei 
since  the  same  causes  produce  greater  lesions  in  one  person  than  in 
another,  and  the  amount  of  swelling  may  depend  tipon  the  accidental 
rupture  of  an  unimportant  bloodvessel,  or  upon  some  peculiarity  in  tbf 
constitution  of  the  patient  predisposing  to  serous,  fibrous,  or  sanguineoof 
,  effusions. 

To  whatever  cause  we  may  find  occasion  to  attribute  the  result,  it  will 
nevertheless  be  observed  that,  in  a  great  majority  of  cases,  the  limb  ia 
not  restored  to  all  its  original  strength  and  freedom  of  motion  until  after 
the  lapse  of  some  montlis ;  and  the  shoulder  does  not  resume  its  perfect 
form  and  symmetry  until  a  much  later  period ;  occasional  pains,  espe- 
cially after  exercise  of  the  muscles,  and  in  certain  conditions  of  the 
weather,  are  present  also  at  irregular  intervals  and  for  indefinite  period.^ 
of  time.  Opposite  and  more  favorable  terminations  must  be  regardecf  a* 
oxceptions  to  the  rule.  Where  the  reduction  has  be^n  made  within  i 
few  hours,  I  have  fomid  the  shoulder  affected  with  muscular  ankylosis 
with  more  or  loss  weakness  of  the  arm  after  a  lapse  of  from  a  few  dap  t** 
one  or  two  years. 

A  laborer,  set.  41,  had  dislocated  his  right  shoulder  into  the  axilla.  Dr.H.* 
an  intelligent  young  surgeon,  reduced  tlie  bone  easily  with  his  hnnds  atoo^* 
while  the  patient  was  still  unconscious  from  the  shock  of  the  injury.  After  bik 
weeks  he  called  upon  me,  accompanied  by  his  nurpeon,  thinking  that  it  was  no*' 
properly  reduced  because  the  arm  was  still  painful,  and  he  could  not  mow  "J 
freely.  The  bone  wan,  however,  well  in  iU  socket.  One  year  later  I  examiiw* 
this  man,  and  found  some  ankylosis  remaining  in  his  ahonlderjoint. 

J.  R.,  »t,  S9,  fell  while  running,  and  struck  upcm  his  right  shoulder,  P^* 
Ejistnian  reduced  the  dislocation  four  hour^  after  the  occurreDce.  in  the  f^^l' 
lowing  manner:  The  patient  being  se-^ited  in  a  chair,  Dr.  Eastman  pUced  h** 
knee  in  the  axilla  and  manipulated,  while  one  assii^tant  supported  the  acroinwj 
process,  and  another  pulled  downward  upon  the  forearm.  The  time  occup**!* 
in  the  reduction  wan  about  two  minutes,  and  the  bone  tinally  re^um*^  it*  p<i**' 
tion  with  a  snap  audible  to  all  the  persons  in  the  room.  For  some  j-  '  '^''^• 
and  at  the  period  when  I  saw  him,  the  muscles  about  the  shoulder  w^  '*° 

the  motions  of  the  joint  embarrassed;  bnt  at  the  end  of  two  years,  i'r.  tv.i^^^m^ 
informed  me  that  the  joint  had  become  free  and  the  arm  aa  useAit  m  befoT^ 
except  that  he  could  not  throw  a  stone. 

In  another  case^  a  gentleman  residing  in   an  adjoining  county.  teL  i%  W^ 
thrown  from  his  carriage,  falling  forward  upon  his  hand*.     The  diiiloaitioQ 
reduced  promptly,  by  placing  the  beet  in  the  axilla,  and  within  fi(l««Q  mil 
after  it  had  occurred.     Three  months  after  this  the  patient  consuti^d  nm' 
account  of  the  immobility  of  the  shoulder-joint,  and  because  se\ > 
had  expressed  a  doubt  whether  it  wa«  properly  reduced.     The  anky  I 
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pplete  that  the  huroenis  could  not  be  moved  aepurutely  from  the  scapula, 

fe  was  no  disphicement.     Thk  gentleman  strain   called   upon   me   at 

~T  four  years,  and  I  then  found  the  arm  nearly  re-itori'd  it*  il>*  uriginal 

but  it   waa    not   quite   so  strong  aa  belbre.     He   experienced    also 

'  senaatiouH  in  hiei  arm  and   ha«*i  oeiusirmally.     The  ankyloHis  had 

ftued  with  very  little  improvement  about  two  yenra,  after  which  it  had  been 

Baity  disappearing. 

In  tlioee  examples  in  which  the  rerluction  of  the  bone  has  been  delayed 

beyond  a  few  hours,  or  n»r  seveml  days  or  weeks,  the  con ti nuance  of  the 

ankylosis  has  been  more  persistent;  but  in  no  ease  which  lias  cotue  under 

my  observation,  unless  the  bone  still  remained  unreduced,  has  the  aiiky- 

Jmis   been   permanent.     For   this  re.ison    I  am  disposed  to  tlunk   that 

imscular,  rather   than   fibrous  or  ligamentous   ankylosis,   is   the  cause, 

[p^nertillj,  of  the  immobility  of  the  joint.      I  Imve  certainly  never  in  nny 

nstauce  met  with  a  true  bony  ankykisis  as  a  consequence  of   a  shoulder 

lislocation*    The  ankylosis  in  question  seems  to  be  a  result  simply  of  lacer- 

ition,  or  more  generally  of  a  severe  strain  of  the  museular  fibres,  resulting 

inflammation  and  a  contraction  of  these  fibres :  and  its  occurrence  in 

iiy  particular  case   may,  therefore*  be  justly  attributable  either  to  the 

Eition  of  the  bone  when  it  is  dislocated,  to  the  force  of  the  blow  which 
produced  the  dislocation,  or  to  the  violence  applied  in  the  attempts 
it  re<luetion. 
Paralysis  and  wasting  of  the  muscles  of  the  arm,  either  with  or  without 
contraction  and  rigidity,  are  also  observed  in  a  certain  number 
Especially  has  it  been  noticed  that  the  deltoid  muscle  is  liable 
fto  atrophy ;  and  in  their  attempts  to  explain  the  frequency  of  its  occur- 
iT^nce  in  this  latter  muscle-^  surgeons  have  generally  referred  to  a  probable 
[Tupture  of  the  circumflex  nerve,  a  circumstance  which  the  autopsies  show 
Wo«  occasionally  take  place ;  or  to  a  mere  stretching  of  this  nerve ;  yet 
lit  is  quite  as  fair  to  presume  that  in  many  cases  it  is  due  solely  to  the 
^irreater  injury  which  the  deltoid  muscle  has  sustained  by  the  unnatural 
I  joflilion  of  the  head  of  the  bone  during  the  continuance  of  the  <lisloea- 
tioij,  for,  with  the  excejjtion  of  the  supraspinatiis,  it  is  placed  more  upon 
he  stretch  than  any  other.  Nor  is  it  improbable  that  in  some  cases  it 
due  to  the  mere  force  of  the  blow,  which,  having  been  directly  upon 
he  top  of  the  shoulder,  has  contused  the  muscle.  In  short,  any  of  the 
which  may  determine  in  the  deltoid  inflammation  and  consequent 
ligidity,  must  finally  result  in  desuetude  and  consequent  atrophy. 

In  the  case  of  an  adult.  P,  Madden,  who  conaulted  me  in  Jane,  1874,  there 
were  slight  atrophy  and  paralysis  of  the  deUoid,  and  ahnost  complete  atronhy 
if  the  BUpraspinatus,  with  much  ankyb>»is*  due  to  prolonged  efforts  at  reouc- 
m.  In  quite  a  number  of  cfme^  my  altention  haj*  been  called  to  a  remarkable 
iIoeM  just  in  front  of  the  head  of  the  bone,  which  ha*«  continued  sometimes  for 
lany  months  and  even  years  after  the  reductirin  ban  been  elfected;  the  patients 
llATing  in  several  ca^es  applied  to  me  to  know  whether  thi^  did  not  indicate  that 
the  bone  was  not  in  its  socket,  especially  a*?  it  ha^  usually  been  attended  with 
«ome  stiffness  in  the  joint*  Not  unfreijnently  I  have  been  told  that  aurgeons 
who  had  noticed  this  fulness  thought  the  bone  was  not  reduced  ;  and  in  one 
iastance  I  am  informed  that  a  jury  returned  a  verdict  a^i^inst  the  surgeon,  where 
there  was  no  other  evidence  of  malpractice  than  thi^  fulness  with  sttme  ankyloHiw, 
but  which,  in  the  opinion  of  ho  me  medical  geatlenien  who  testified^  was  con- 
Uiiive  evidence  that  the  bone  was  not  jirojjerly  set.  The  deception  is  alsMJ  often 
lete  from  the  fact  that  there  may  exist  a  corresponding  depression 
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underneath  the  acroraian  process,  behind*  Theae  phenomena  may  be  pn 
where  but  little  force  has  been  used,  either  in  the  production  of  the  dislociitiOQ 
or  in  its  reduction,  I  have  seen  it  in  a  jrirl  only  14  years  of  age,  who  had  dia- 1 
lorated  lier  left  shoulder  into  the  axilla,  by  a  fall  upon  a  slippery  sidewalk.  J  ■ 
reduced  the  bone  within  half  an  hour  after  the  accident.  I  lifted  the  arm 
right  angle  with  the  body,  and  pulled  gently,  and  the  reduction  was  at  i 
at"  com  pi  i  a  lied  ;  but  I  immediately  noticed  that  the  head  of  the  bone  seeme 
press  forward  in  the  socket  so  as  to  resemble  what  Sir  Astley  Cooper  has" 
described  as  a  partial  forward  dislocation.  There  was  alao  a  corresponding  * 
f depression  behind.  Carrying  the  elbow  back  rendered  the  projection  more 
'  decided,  but  bringing  it  forward  did  not  make  it  entirely  disappear. 

In  other  instances  where  the  deformity  in  question  has  been  preseixt^ 
more  force  has  been  employed  in  the  red  tic  t  ion. 

A  raan  weighing  two  hundred  poandB,  fell  from  a  load  of  hay,  striking  Ufion 
the  top  and  front  f»f  the  left  shoulder.  It  was  immediately  ascertained  that  hp 
had  dislocated  his  arm  into  the  axilla,  and  broken  his  leg.  A  young  anrgeon 
attempted  withiu  a  few  minutes  to  reduce  the  dislocation,  but  failed;  and  about 
two  hours  later  it  was  re*luced  by  another  surgeon,  with  the  aid  of  chlorofom 
and  Jar  vis's  adjuster  Four  years  after  the  accident  this  gentleman  came  to  mp 
accompanied  by  the  surgeon  who  had  made  the  reduction,  in  conseijuenee  of  iti 
having  been  ioti mated  by  some  medical  men  that  it  was  not  properly  redae«d. 
The  arm  was  not  as  strong  as  the  other;  some  ankyloaia  existed  at  the  shouldef- 
joint;  but  especially  it  was  noticed  that  there  remained  a  remarkable  fuInemiD 
front,  aa  if  the  head  of  the  bone  was  pressed  forward.  By  no  manipulatiao  nr 
position  could  this  fulness  be  made  to  disappear,  yet  the  bone  was  plainly  cn<m^h 
in  its  socket. 

This  phenomenon  is  probably  due  in  some  cases  to  a  rupture  of  tk 
supraspinatus  muscle,  and  the  consefjuent  preponderating  action  of  the 
antagonizing  muscles,  or  to  the  extensive  laceration  of  the  capsule;  bot 
in  others  to  a  rupture  or  possibly  to  a  displacement  of  the  long  head  of 
the  biceps,  a  circumstance  to  which   I   shall  more  particularly  all«<k 
under  the  subject  of  '"Partial  Dislocations/*     Among  the  results  of  tbif 
dislocation  must  be  placeil  a  tendency  to  redislocation,  which,  althougb 
it  may  not  often  be  made  manifest  by  its  actual  occurrence,  owinj?  |MJ^ 
haps  to  the  prudence  of  the  surgeon,  yet  it  does  take  place  in  a  suffidfO* 
number  of  cases  to  establish  its  peculiar  liability.     Indeed,  we  need  ooir 
consider  how  iui perfect  is  the  protection  against  this  accident,  when  oace 
the  capsule  has  been  torn,  to  appreciate  this  observation.     Exatoples  of 
spontaneous  dislocation,  or  of  dislocation  of  the  ahouhler  from  ver;  *  ^ 
causes  after  it  has  once  been  dislocated,  may  be  ftiund  in  the  ex| 
of  almost  every  surgeon.     I  have  met  with  several  persons  who  \  ■ 
repeafted  dislocations  from  a  slight  cause,  and   in  some  instance- 
the  patients  were  subject  to  epilepsy  the  dislocations  have  occurred  wbcs- 
ever  the  convulsions  returned. 

A  gentleman  had  a  distlocation  of  the  right  shoulder  into  the  av 
was  quite  a  child,  and  the  accident  wiiai  renewed  when  29  year* 
from  a  carriage  head-foremost,  with  his  right  arm  extended  and  uj 
then,  a  period  of  about  six  year*,  he  has  been  constantly  kucjc 
dialocation ;  and  he  cannot  raise  his  arm  high  ab«>ve  hk  shoulder 
ducing  a  partial  dislocation,  the  head  of  the  humerus  resting  iii- 
margin  of  the  lower  and  anterior  edge  of  the  glenoid  foiisa,  but  by  ri>Liii 
arm  outward  it  immediately  resumes  its  place.     I  found  the  whole  limbf^fi'^v 
developed,  and  he  said  it  was  quite  m  strong,  as  the  opposite  limb. 
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have  already  mentioned  the  case  of  Mrs.  Hunn,  whose  arm  had  been  dislo- 
cated more  thun  twenty  timei*  during  five  years.  A  Itid,  aiijed  19  years,  dislocated 
bia  left  arm  hy  tkliii}^  from  the  inaslhead  of  a  ve^nsel,  and  hanging;  by  his  hand. 
No  attempt  was  made  to  reduce  it  until  fourtecj*  hours*  after  the  accident,  at 
which  time  it  wa^  set  by  two  German  doctors,  but  not  until  they  had  pulled 
apon  it  three  hotira.  Four  months  after  it  wat*  again  dislocated  by  the  slipping 
of  an  oar  while  he  was  rowing  a  boat.  A  surgeon  having  failed  this  time  to 
bring  it  into  place,  I  succeeded  readily^  and  without  the  aid  of  an  antesthetic, 
by  raiting  the  arm  directly  upward  in  the  line  of  the  body^  while  my  foot  was 
pressed  upon  the  top  of  the  scapula.  Many  other  similar  examples  have  come 
under  my  notice, 

I  have  referred  to  the  writers  vfho   mention  many  examples  of  unreduced 

^locations  of  the  shoulder,  for  which  surgeons  of  skill  and  experience  were 

responsible.     I  have  myself  met  with  these  cases  quite  ofleii.     I  nave  seen  two 

dialocations  of  the   humerus  into  the   axilla,  both  of  which    had    been   seen 

and  examined  by  New  York  hospital  surgeons  within  a  few  houra  afler  the 

receipt  of  the  injury,  but  the  nature  of  the  accident  had  not  been  recognized, 

ne  of  these  I  reduced  at  Bellevne  Hospital  on  the  seventh  day,  and  one  on  the 

nth.     In  other  cases  the  dislocation  has  been  clearly  made  out,  but  the  surgeon 

bas  been  unable  to  reduce  the  bone. 

M.  K,,  ssU  411,  a  large,  fat,  laboring  woman,  was  admitted  iuto  the  Buffalo 
iwpital  with  a  dislociition  of  the  right  humerus  into  the  axilla,  which  had 
rred  twelve  hours  before.     This  is  the  same  woman  of  whom  1  have  before 
en  sa  having  produced  the  dislocation  by  a  fall  while  holding  upon  the 
'Jc  of  a  pump.     Drs.  Lock  wood  and  Baker  were  firat  called,  and  attempted 
[QCtion.     They  made  extension  and  counter-extension  in  every  possible  direc- 
tion^ and  for  a  long  time,  but  to  no  purfmse.     Having  placed  her  completely 
under  the  influence  of  chloroform,  the  manipulations  were  made  assiduously 
during  one  hour,  without  succei?9.     On  the  following  morning  she  waa  bled  freely 
from  the  opposite  arm,  and  chloroform  again  administered  j  extension  being 
made  w i  t  b  J  ar v i  s ' s  adj  u  s te r.    A  f ter  in  o  re  t  h  a n 
w  hour,  the  eflbrt  was  again  suspended.     On 
the  following  day  we  made  a  third  attempt, 
the  patient  being  completely  under  the  in- 
fluence  of  chloroform,   but  with    no   better 
8ucce«a.     The  chloroform   produced   a  con- 
<iilion  approaching  apoplexy,  and  it  wa.^  not 
igiin  uMcd.     On  the  tenth  day,  assisted  by 
otlier  fturgeons^   we  applied   the   compound 
JPJilleyi,  moving  the  arm  in  various  directions. 
Twice  we  thought  the  reduction  was  accoin- 
plitbed,  but  as  often  we  proceeded  to  examine 
'^•tlfititively  we  fonnd  it  was  not.     If  it  did 
pAflg  into  the  socket,  it  was  immediately 
jkced.     Sir  Aatley  Ckioper  ha»  thus  de- 
*^hed  the  appearances  presented  on  diasec- 
tion  of  a  dislocation  which  hail  been  long 
wnreduced:    *'  The  head  of  the  bone  altered 
filiform;  the  surface  toward  the  ncapula 
ig  flattened.     A  complete  capsular  liga- 
surrounding  the  head  of  the  os  humeri. 
glenoid  cavity  entirely  filled  by  liga- 
oua  matter,  in  which  were  suspended 
II  portions  of  bone,  which  were  of  new* 

Jation.  aa  no  portion  of  the  scapula  or  humerus  waa  broken,  A  new  cavity 
•J^ed  for  the  head  of  the  os  humeri  on  the  inferior  costa  of  the  scapula;  but 
^b  was  shallow,  like  that  from  which  the  bone  had  escaped." 

When  the  dislocation  into  the  axilla  remains  unreduced,  the  conae- 
jtiencee  are   always  sufficiently  grave ;    but   they  differ  very  much  in 
i_^^ree,  in  character,  and  in  persistence,  according  as  the  arm  has  re- 
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New  aocket,  in  an  imcieot  diiloca- 
tion  of  the  shoulder  downward.  (From 
Sir  A.  Cooper.) 
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mained  a  longer  or  a  shorter  time  unreduced,  and  according  to  the  presence 
or  absence  of  complications.  These  conditions  will  be  best  illustrated 
by  a  reference  to  examples. 

Wra.  S.,  a  German,  let.  51,  fell  down  a  flight  of  steps  while  intoxicate^t 
ducing  a  dislocation  of  the  left  arm  into  the  axilla.  Eleven  hours  afler 
accident  he  was  received  into  the  BuftUlo  Hospital.  No  attempt  hud  been  madlb 
to  reduce  the  bone.  The  reduction  was  effected  by  myself  with  tx>lerable  mtt, 
by  extendi npj  the  arm  perpendicularly  above  the  head,  while  my  foot  prett#d 
upon  the  top  of  the  scapula.  The  head  of  the  humerus  could  be  plaioly  felt  to 
the  axilla,  approaching:  the  socket,  until  it  seemed  to  be  directly  over  it,  when, 
on  lowering  the  arm,  it  was  found  to  be  reduced.     After  the  reduction  iht 

Sfttient  could   not  raise  the  arm  more  than  eight  inches  from  the  body.    Tht 
n^^ers,  hand,  and  forearm  were  almost  paralvited.     Three  weeks  later,  when  he 
left  the  hospital,  hm  arm  had  improved,  but  he  could  not  flex  his  fingers, 

Mrs.  G,,  let.  70,  tell  down  a  flight  of  steps  and  dislocated  her  arm  into  the 
axilla.  She  did  not  suspect  the  nature  of  the  injury,  and  no  surgeon  was  called. 
I  was  consulted  one  week  al^er  the  accident,  at  which  time  she  was  sufferiag 
great  pain  from  the  pressure  of  the  head  of  the  bone  upon  the  axillary  nerreiN 
We  first  attempted  to  reduce  the  bone  by  resting  the  knee  in  the  axilla  wbil* 
she  was  sitting,  but  without  success.  We  then  placed  her  in  bed,  and  with  mj 
knee  in  the  axilla,  the  acromion  process  being  supported  by  the  handii  of  is 
a*»sistant,  we  restored  the  bone  after  a  few  moments  of  pretty  firm  extension 
downward  and  outward.  After  the  reduction  she  could  not  raise  her  arm,  btil 
the  pain  wa.**  much  abated.  One  month  later  the  arm  remained  very  weak.  ^h« 
could  not  raise  it  more  than  six  inches  toward  her  head,  but  I  could  raise  it  tot 
right  angle  with  the  body  without  causing  pain.  The  whole  hand  felt  numb, 
and  was  occasionally  painful.  The  deltoid  muscle  was  slightly  atrophied.  Tbe« 
was  also  a  slight  flsitness  under  the  acromion  process  behind,  and  on  the  oaitt 
aide,  with  a  corresponding  fulness  in  front. 

M.  A.  H.,  set.  47,  was  admitted  to  the  hospital  with  a  dislocation  of  tlierigit 
humerus  into  the  axilla.  The  arm  had  been  dislocated  three  weeks,  in  coDf^ 
quenee  of  a  fall  u[ion  the  upper  and  outer  part  of  the  shoulder.  When  shf  cunt 
under  ray  notice  the  arm  was  lengthened  about  one-miarter  or  one-hn"  '  -' 
inch,  and  hung  out  from  the  body  in  a  condition  of  almost  complete  ] 
There  wan  very  Hltle  swelling  abont  the  shoulder  or  arm.  and  the  hea^  . 
bone  could  be  distinctly  felt  in  the  axilla.  The  patient  being  rendered  parti*!!? 
insensible  by  chloroform,  I  placed  my  heel  in  the  axilla,  and  pulling  modcritdt 
about  thirty  seconds  in  a  direction  slightly  outward  from  the  line  of  the  Iwdjt 
the  bone  was  reduced.  Seven  days  after  the  reduction  she  left  the  hospitsl,  lb» 
arm  heine  yet  quite  useless,  though  not  greatly  swollen.  There  was  ilw*  * 
strikiner  fulness  in  front  of  the  head  of  the  bone, 

W.  G.,  ffit.  75.  dislocated  the  right  humerus  into  the  axilla,  twenty  years  befoi* 
r  saw  him,  by  falling  upon  his  hands  with  hts  arm  extended.  I  found  tliefv 
weak  and  atrophied,  so  that  he  could  raise  it  but  slightly  outward  from  U* 
side;  he  was  unable  to  move  it  forward  mych  beyond  the  line  of  his  h(}*lf .  bo* 
he  could  carry  it  back  quite  freely.  The  whole  hand  was  in  a  condition  of  f^' 
tial  insensibility. 

In  the  case  of  the  Swiss  woman,  whose  arm  had  been  dislocated  dowowin* 
seventeen  years,  the  deltoid  muscle  has  become  greatly  wasted;    the  hmi^ 
the  bone  can  be  felt  obscurely  in  the  axilla;  the  sj-m  is  shortened  percoi 
the  elbrm^  hancrs   freely  against  the  side;  the  little  and  ring  fin geni  are  di 
and  also  onedialf  of  the  forearm;   the  whole  hand  and  arm  are  weak  and 
phied  ;  she  complains  also  occasionally  of  a  troublesome  sen-^tion  of  fortnifJ 
over  the  arm  and  hand ;  she  cannot  straighten  her  fingers  perfectly ;  the  ell 
may  be  raised   from  the  side  to  a  right  anele  with  the  body^  but  the 
raise  it  herself  more  than  one  foot ;  she  carnes  it  back  a  little  more  (rcclf 
forward. 

In  compound  dtslocations  the  prognosis  must  always  be  reganIe(Ji 
exceedingly  grave. 
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In  the  only  exatnple  which  haa  come  under  my  nntice,  the  circum stance's 

atlendin^  which   I  Hhall  hfreafter  mention   in  the  general  chapter  devoted  to 

C(im[>ound  IKshjcatioiis,  the  patient  riled  from  sloug^hing  of  the  axillary  artery, 

[Mr.  Sc*>tt  ba^,  however,  reported  a  cane,  in   a  boy  fnurteen  years  of  age.  who 

[recovered  rapidly  ai'ter  the  reduction  was  etTected,  and  in  thirteen  uionths  hia 

m  wafl  Dearly  as  u^ful  aa  before.^ 

* 

Treatment, — The  principles  of  treiatment  in  this  dislocation  are  very 

I  simple  and  ea.sy  to  he  eompreli ended.     I  speak  now  of  recent  uncompli- 

located   casej^i   of    dish>eation    into   the  axilla;    and,   notwithntanding  the 

lirariouis  and  sometimes*  almost  eon  trad  ie  tor  v  views  wliicli  surgeons  have 

lentertained  as  to  the  best  and  most  rational  raode^H  of  procedure,  I  con- 

inue  to  affirm  that  tlie  laws  which  are  to  govern  the  reduction  in  a  great 

lajority  of  cases  arc  established   and  indisputable.     Observe  now  the 

fobrious  anatomical   facts,  and  then   consider   the  inevitable  inferences. 

The  capsule  is  torn,  generally  extensively,  along  the   inner  and  lower 

margins  of  the  socket.     The  head  of  the  bone  is  lodgwi  below  and  slightly 

in  advance  of  its  natural  |iosition,  in  consequence  of  which  the  points  of 

origin   and   insertion  of  the  deltoid  muscle  and  the  supraspinatus  are 

separated  somewhat  and  their  fibres  rendered  tense,  insomuch  that  the 

arm  is  abducted  and  actually  lengthened. 

At  first,  and  in  the  most  simple  ca^es,  these  are  the  only  muscles  which 

are  in  a  state  of  extreme  tension,  but  after  the  lapse  of  a  few  hours,  or 

of  a  few  days,  nearly  all  the  other  muscles  about  the  joint,  most  of  which 

were  originally  only  in  a  condition  of  moderate  extension,  and  some  of 

which  were  rather  relaxed  than  extended,  sympathize  with  those  which 

are  suffering  the  most,  and   a  general   contraction  am)  rigidity  ensue, 

increased  also  at  the  last  by  the  supervention  of  inflammation  and  its 

consequences.     What,  from  these  simple  premises,  must  be  the  obvious 

practical  deductions  V     That  in  the  simplest  forms  of  the  dislocation  the 

moet  rational  mode  of  redaction  will  he  to  elevate  the  arm  sufficiently  to 

relax  the  overstrained  deltoid  and  supruspinatus  muscles,  which,  together 

with  the  upper  and  untorn  portion  of  the  cJipsule,  bind  the  head  of  the 

fcone  in  its  new  position,  and  to  pull  gently  in  the  same  direction,  in 

order  to   overcome   the   moderate    resistance   otfered  by  several   otlier 

njuscles,  but  whose  tension  cannot  be  relieved  by  the  same  manrcuvre. 

Failing  in  this,  that  we  shall  increase  the  relaxation  of  the  first-named 
niuscles,  by  pulling  at  a  right  angle  with  the  body,  or  even  directly 
wpward ;  and  meanwhile,  as  we  carry  the  arm  more  and  more  upwaril, 
^e  ghall  operate  more  powerfully  against  the  resistance  of  the  other 
wiuscies.  If  in  all  these  modifications  of  the  same  procedure  except 
*hen  drawing  directly  upward,  we  keep  the  arm  a  little  bju'k  of  the 
«is  of  the  body,  we  sliall  accomplish  the  indications  the  most  perfectly. 
Such  are  the  conclusions  which  must  he  drawn  from  the  anatomical, 
%  as  Mr,  Pott  would  call  it,  the  **  physiological,**  argument ;  and  which 
**miDes  as  its  basis  that  the  muscles  with  the  untorn  portion  of  the 
<*psule  constitute  the  sole  or  the  main  obstacle  to  the  return  of  the  bone 
^  its  socket. 
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It  must  not  be  forgotten  that  in  all  these  mcxles  of  extension,  for  with  oeArly 
ail  of  them  some  slight  degree  of  exteunioii  is  found  necessnn',  there  nauat  be 
afibrded  scime  point  of  resistance  beyond  the  bone;  and  this  it  is  renlly  which 
has  constituted  one  of  the  irreatest  impedimeuts  to  reductioD.  It  is  not  thil  the 
muscles  are  in  such  an  extraordinary  state  of  extension  or  rigidity  that  tHev 
must  be  operated  against  with  great  force;  it  is  not  that  the  mtt/gin  of  the 
glenoid  fossa  is  an  elevated  barrier,  like  the  margin  of  the  acetabutuni,  ovet 
which  the  bone  niutit  he  lifted  before  it  can  fall  into  ita  socket ;  but  the  explana- 
tion of  tlie  difficulty  so  often  experienced  in  producing  effective  extension  aod 
counter-extension  is  to  be  sought  for  mainly  in  the  fact  that  the  scjipula,  upn 
which  the  humerus  rests,  is  movable,  being  held  to  the  body  by  little  else  tnan 
muscles,  which,  in  fact,  bind  the  scapula  much  leas  firmly  to  the  body  ihan  the 
muscles  of  the  shoulder  now  bind  the  scapula  to  the  arm  ;  while  at  the  *amp 
time  the  scapula  itself  presents  very  few  points  against  which  a  cotiDter'tAtiaiKl- 
ing  force  can  be  properly  and  efficiently  applied. 

Occasionally  it  will  be  only  necessary  to  elevate  the  arm  to  an  acute 
anglo,  or  to  a  right  angle  with  the  body,  when,  the  resistance  of  the 
deltoid  and  supmspinatu:?*  being  overcome,  the  bone  will  at  once  resume 
its  place.  In  several  instances  which  have  come  under  ray  notice  nothing 
more  has  been  neeessar}^ ;  ancl  where  it  can  be  done,  the  least  posaiblt 
pain  iin<l  injury  are  inflicted.  It  is  the  method,  therefore,  which  taall 
recent  cases  I  have  first  trie<:l  and  would  wish  to  recommend.  B?  it 
I  have  more  than  once  succeeded  when  other  and  more  violent  eflorti 
failed.  At  other  times  it  will  be  necessary  to  add  to  this  simple  waitipQ- 
lation  only  a  moderate  degree  of  extension,  such  as  the  handj^  of  the 
surgeon  can  make,  without  the  application  of  direct  counter- exteoBioii 
except  what  is  effected  by  the  weight  and  resistance  of  the  body. 

Professor  Moses  Gunn,  of  tlie  Rush  Medical  College,  Chicago,  who  regifdi 
the  upper  and  an  torn  portion  of  the  capsule  aa  the  chief  obstacle  to  th«  reduc- 
tion, says:  ''  For  the  reduction  of  this  dislocation  it  is  convenient  to  haveili^ 
patient  ait  upon  the  iloor.  The  arm  is  then  raised  b>  an  augle  of  4-^  drgrw 
from  the  horii^antah  and  intrusted  to  an  a«tsistant,  while  the  i^urgeon  ptaceahii 
hands  on  the  shoulder  with  the  tips  of  tlie  fingers  ia  the  axilla,  resting  on  ^ 
dislocated  head.  The  as^si^tant  now  makes  upward  and  outward  traction,  iimI 
the  head  glides  intii  place  followed  by  the  surgeon^s  fingers  in  the  axilla.  The 
arm  is  then  lowered  to  the  pendent  position,  keepifig  up  the  tension  till  thetm 
is  by  the  side  of  the  body."^ 

The  late  Dr.  John  T.  Darby,  Professor  of  Surgery  in  the  Univeriity  of  l4« 
City  of  New  York,  informed  me  that  he  had  been  very  succeeafnl  in  redudoc 
diBlocations  of  the  shoulder,  by  adopting  a  rule  similar  to  that  winch  I  have  Ilia 
down  for  reducing  dislocations  of  the  thigh,  namely,  to  carry  the  aj-m  odIj  ift 
those  directions  in  which  it  meets  with  the  least  resistance.  He  found  thti,  i* 
most  cases,  he  could  carry  the  arm  up  to  nearly  or  quite  a  perpendiculir,  bf 
bumorinj^  the  action  of  the  muscles ;  and  that  in  this  position  ihe  re<ltJctioii  «• 
easily  etTected.  I  have  no  doubt  that  the  principle,  as  stated  by  Pn»f«wr 
Darby,  is  sound,  and  that  in  nearly  all  dislocations  the  same  may' be  appM 
successfully,  whenever  we  can  depend  upon  manipulation  alone. 

If,  however,  the  bone  refuse  to  move,  we  shall  then  be  obliged  to  090^ 
sider  upon  what  pwint  and  by  what  means  we  can  best  apply  a  couaUtf' 
extending  force.  Ample  experience  has  taught  me  that  the  extremHj 
of  the  acromion  process  is  the  only  available  point  when  we  are  makic4 

1  Oqqq,  The  Philo«ophy  of  Manipulation  in  the  Redaotion  of  Hip  and  &hoiiU]«r  IftA^^ 
tiozLS.  Rttod  before  the  Americati  Surgical  AiaMsiation»  ISSi.  Also  ChioAgo  Med*  •d4  6^^ 
Joum.  and  Exam.,  May,  1B84. 
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extension  in  a  line  below  a  right  angle,  or  in  a  line  downward  more 

or  le^  apprrnicliing  the  axis  of  the  hody.     It  has  been  supposed  that  the 

counter*extension  could  be  made  in  the  axilla  against  the  inferior  margin 

of    the  scnpuJu  :    but  several  obstacles  are  presented  to  the  snccessful 

application  of  force  at  tlus  point.     The  axillary  space  \s  narrow  and  deep, 

so  that  even   with    the  ingenious  contrivance  of  placing  tirt^t  a  ball  of 

yarn  in  the  axilla,  and  upon  this  the  heel  of  the  operator,  it  will  be 

found  exceedingly  ditheult  to  enter  the  axilla  without  at  the  same  time 

pressing  with  com^iderable  force  against   its  niuscular  margins:  but  to 

■  press  upon  the  pectoralis  major  and  latissimus  dorsi  is  to  neutralize  our 

own  efforti?.     If^  however^  tire  heel  or  the  liall  does  press  fairly  into  the 

axilla,  it  will  not  find  the  scapula  readily,  but  it  must  impinge  first  upon 

the  head  of  the  humerus,  which  is  always  a  little  to  the  inner  side  of  the 

Isc^pula.     If  it  ever  is  made  to  reach  actually  the  inferior  border  of  the 

facapula^  and  I  do  not  think  it  is,  the  effect  tnuiiit  he  still  only  to  tilt  the 

'scapula  upon  itself  by  throwing  back  its  lower  angle,  and  not  to  separate 

the  glenoid  cavity  or  its  upper  and  anterior  margin  from  the  head  of  the 

hunierus. 

Whatever  success,  therefore^  may  have  attended  this  mode  of  practice, 

either  in  my  own   hands  or  in   the  hands  of  other  surgeons,  must   be 

ascribed  not  to  the  counter-extension   thus  effected,  but  simply  to  the 

^operation  of  the  heel  as  a  wedge,  which,  by  insinuating  itself  between 

the  body  and  the  head  of  the  hone,  has  thrust  it  outward  and  upward 

into  its  socket;  or  to  its  having  acted  as  a  fiilcrum  upon   which   the 

humerus  has  operated  as  a  lever     It  is  to  the  extremity  nf  the  acromion 

process,  then,  that  we  must  apply  our  counter-extension  when  we  are 

employing  this  mode  of  extension.     The  fingers  or  hands  of  a  faithful 

tsfiistimt  may  answer   the   purpose,   or,   having  removed  his  boot,   the 

operator  may  often  press  successfully  with  the  ball  of  his  foot,  and  the 

more  he  carries  the  arm  outward,  the  more  secure  will  be  his  seat  upon 

the  process ;  or  we  may  adopt  some  of  the  contrivances  for  securing  the 

process  which  have  been  suggested  by  otlier  surgeons ;  such  as  a  hand 

crossing  the  shoulder,  and  tnade  fast   to  a  counter-band,   which  pusses 

tirough  the  ai-mpit  and  against  the  side  of  the  body. 

Dr  Phyaick,  of  Philadelphia,  reduced  a  dislocation  in  this  way  as  early  as  the 
I  Jear  1790,  in  the  case  of  a  patient  admitted  to  Ht.  Oeor^e'e  Hospital,  in  Lrmdon, 
I  ''hile  be  wfts  a  itudentof  medicine,  aod  be  aiibseciuendy  taught  the  same  in  hia 
y  'ect«rea.  Physick  directed  that  aa  asHi^tAiit  should  preas  Urmly  against  the 
I  pix*cas  with  the  palm  of  his  hand,  Dorsey  and  Hays  approved  of  the  same 
jftethod/  and  perhaps  a  majority  of  American  surgeons  have  regarded  it  favor- 

If  we  pull  directly  outward,  at  a  right  angle  with  the  body,  we  may 
'^*11  continue  to  press  upon  the  acromion  process  with  the  foot. 


I*rof  N.  R.  Smith'  says:  *'  What  surgeon  of  experience  has  not  encountered 
***  difficulty  which  almost  always  occurs  in  fixiag  the  scapula?''  and  he  then 


l^j*  I^hjrsick,  Araep.  Jouru.  Med.  8ci,,  vol.  xix.  p.  386,  Feb.  1837. 
**^ry.  voL  i.  |>.  214.     Philndeliihia,  18J13 


I>or8ey*8  Eletnentd  of 

.   Smith's  Med.  and  Surg.  Mcmntrsj  Bultlmore,  1831,  p.  357;  also  Ainer.  Journ.  Med. 
*  >  J«ily»  16^1  ^  ft^  Amef>  Med.  TitaeSy  Nov.  9,  1S0I ;  paper  by  Stephen  Rogers,  M.D. 
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proceeds  to  give  what  seeme  to  him  the  most  effectual  mode  of  renderiof  tiie 

scapula  immovable,  namely,  to  make  the  counter-exteosion  from  the  opposite 
wrixt.  By  this  method  the  trapezii  are  provoked  to  contraction,  and  the  tcapula 
of  the  injured  aide  i^  drawn  tirmly  toward  the  spine  and  the  opposite  scapula 
In  illustration  of  the  value  of  thii*  procedure  he  relate  the  case  of  a  gentlftnia 
wiiQ  had  Bultered  a  diHlocation  of  his  left  shoulder,  and  upon  whom  an  udsqcccm* 
ful  attempt  at  reduction  had  already  been  made  by  a  respectable  surgeon.  Dr. 
Smith,  being  called^  proceeded  as  follows:  Two  gentleman  made  count^r^exUiQ* 
Bion  from  the  oppoi*ite  wrist,  while  Dr.  Rmith  made  extension  from  the  wrt^tof 

Fia.  3flO. 


1 


N.  R.  Smith**  method, 

the  injared  aide,  at  first  pulling  it  downward,  but  gradually  raiding  it  to  th«  b^' 
xontal  direction,  and  then  gently  depressing  the  wrist.  On  the  efforl  ^^[jj 
steadily  continued  for  two  or  three  minutes,  the  bone  waa  observed  to  afin  <*•«»? 
into  its  place. 

But  no  position  places  the  scapula  so  completelj  under  our  oouiroil 
that  in  which  tlie  arm  is  carried  almost  directly  upward,  and  the  footl 
placed  upon  the  top  of  the  scaj>uhk     By  t\m  method  we  may  sue 
generally  when  every  other  expedient  has  failed :  hut  it  probably  **^ 
creases  the  danger  of  lacerating  tlie  axilhiry  artery  and  vein ;  and  ef 
when  employed  in  recent  cases,  it  must  sometimes  do  serious  injury 
the  muscles  about  the  joint  (Fig.  361). 

In  Listeria  case  of  rupture  of  the  axillary  artery,  and  in  Agoew*a 
rupture  of  the  axillary  vein,  the  accidenta  occurred  when  the  arm  waa  df! 

upward. 
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La  Mothe  was  the  first  to  recommend  pulling  directly  upward  ;^  but 
early  as  the  year  1764,  Charles  White,  of  Manchester,  made  fast  a  set 
pulleys  in  the  ceiling,  and  placing  a  hand  around  the  wrist  of  the  dis- 


Fig.  361. 


Ai^i-.ji 


Reduction  by  extension  upward. 

cated  arm.  he  drew  the  patient  up  until  the  whole  body  was  suspended, 
o  pressure,  however,  was  made  upon  the  scapula  from  above,  which  is, 
>  doubt,  the  most  essential  part  of  the  process.' 

Fig.  362. 


La  Mothe's  method,  modified. 

V^  Mothe,  Amer.  Journ.  Med.  Sci  ,  vol.  xix.  p.  387,  Nov.  1836,  from  Melanges  de  M^d. 
*Chir.,  Paris,  1812. 

^^"*  White,  Amer.  Journ.  Med.  Sci.,  Nov.  1836,  from  Med.  Obs.  and  Inquiries,  vol.  ii.  p. 
'^Undon,  1764. 
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By  La  Mritbe's  plan,  JMbert  surceetled  after  iwentylhree  days,  when  all  '^-hd 
usutil  URnh<tda  had  failed.'  Sometimes  this  jirocedure  U^nodified  by  placing  ^he 
hand  of  the  operator  against  the  top  of  the  acaptila,  as  is  shown  in  the  accc^wi- 
panyinj:  drawing  (Fig.  363);  and  I  have  several  times  succeeded  in  this  ^^aj 
after  otlier  nieasurea  have  failed. 

A  gentle  movement  backward  or  forward,  a  slight  rotation  of  the  liocmb, 
*  or  suddenly  dropping  the  arm  toward  the  body,  diverting  the  atteiitB.«&| 
of  the  patient,  are  little  tricks  of  the  operator,  which  now  and  then  proTfJ 
successful, 

[Bryant  amiroves  the  inethnd  (^f  White,  of  Maucbester,  revived  bv  Mr,  Lc»^ 
(Fig.  363).    The  patient  sits  upon  the  floor,  and  the  surgeon,  standing  behixid 
him  un  a  sofa,  foreibly  extends  the  dislocated  arm  uf>- 
ward,  the  srafmla  being  fixed  by  the  surgeon's  f«)ot.] 


Fio.  3(53. 


Sir  Astley  Cooper  thua  describes  bis  method  of  apply  i  »f 
the  heel  to  the  axilla  (Fig.  364) :  **The  patient  should 


\ 


be  placed  in  the  recumbent  posture  upon  a  table  or  soYa^ 
near  to  the  edge  of  which  he  is  to  be  brought;  the  »ur- 1 
geon  then  binds  a  wetted  roller  around  the  arm  irnmi^- 
diately  itbove  the  elbow,  upon  which  he  tie*  a  handker- 
chief;   then  he  j^eparatea  the   patient's  elbow   from    iii*J 
side,  and.  with  one  foot  resting  upon  the  floijr,  be  pit 
the  h«^el  of  hi?^  other  f<K)t  in  the  axilla,  receiving  t^e" 
heiidof  theos  humeri  upon  it,  while  he  is  himself  in  X,ht 
sitting   posture  by  the   patient's  side.     He  then  dra'^ra 
the  arm  by  means  of  the  handkerchief,  steadily,  for  thr**^ 
or  four  minutes,  when,  under  common  circumstanees.  %ht 
head  of  the  bone  is  easily  replaced;  but  if  more   luM"^* 
be  reiiuired,  the  handkerchief  may  be  changed  for  a  Ic**^ 
towel,  by  which  several  persons  may  pull,  the  8urgei>»'^* 
heel  still  remaining  in  the  axilla,     I  generally  bend  d  ^* 
forearm  nearly  at  right  angles  with  the  im  humeri,  beca«-^**j 
It  relaxes   the  bicejis,  and  consequently  diminii?hes       ^**i 
resistance.'* 
Sir  Astley  was  also  aceusttjmed  in  some  cases  to  redLi^^f* 
the  dislocation  by  substituting  the'  knee  for  the  heeL     Placing  the  patient  uf^"^J| 
a  low  chair,  the  axilla  is  laid  over  the  knee  of  the  operator,  and  while  one  h»^- 

Fic.  M4. 


Retluetion  by  exten- 
sion of  theanu  upward, 
(BrynnLj 


Sir  Astley  Cooper's  method  of  applying  extension  with  tha  heol  in  the  axilk* 
I  Ibid*,  val.  xstiii,  p.  2S7,  Nov.  1858. 
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ho.  365. 


'I 


ffomioti  process  and  scapula,  the  otlier  pransea  downward  upon  the 
lie  huiuerus  (Fig,  365,) 

dirs  or  days  have  elapsed  since  the  occurrence  of  diBlocatioti, 
Seasary  to  resort  to  cliloroform  or  ether  for  the  purpose  of 
paralyzing  the  muscles,  as  well  as  with 
the  view  of  preventing  pain  ;  and  it 
may  he  necessary,  in  addition,  to  resort 
to  pulleys,  or  to  some  similar  perma- 
nent mode  of  extension.  The  same 
measures  also  sometimes  become  neces- 
sary in  very  recent  cases,  especially  in 
muscular  subjects. 

In  employing  the  pulleys  we  gener- 

^/     \\     ^^^y  operate,  not  exactly  in  a  line  with 

the  axis  of  the  body,  nor  at  more  than 

a  right  angle,  but  between  an  angle  of 

^\  X  \     M     ^^°  ^^^^  ^  riglit  angle. 

Mr.  Skey  hm  suggested  a  f^lan  by  which 
we  mny  cam  bine  the  principle  of  the  heel 
in  tht^  axilla  with  the  pulleyH.  but  which 
plan  would,  in  my  judf^oient^  be  very  much 
improved  by  a  counter-extending  force  ap- 
plied to  the  acromion  process,  I  ought  to 
say*  however,  that  Mr,  Skey  prefers  that 
the  scapula  should  not  be  fixed,  believing 
that   the   reduction   is   much    more  easily 

hee  in  the  axilla.  etfcted  when  the   glenoid  cavity  is  drawn 

downward  ia  the  act  of  making  the  exten- 
II  respect  for  the  opinion  of  this  distinguished  surgenn,  I  cannot 
rwith  him;  and  while  I  would  be  disposed  lo  recoinaiend  in  some 
'his  method  of  applyiag  the  pulleys,  I  would, at  the  same  time,  or 
le  event  of  its  failure,  add  the  acroaiial  support,  and  especially 

Fio,  306. 


Trrvu  kiio^i  employed  by  8k6y,  inateAd  of  the  heel. 

i  that  the  arm  should  be  more  abducted.  The  following  is  Mr. 
I,  as  described  bv  himself:  *' There  is  no  reason  why,  in  very 
>ct8.  or  in  old  dislocations,  the  same  principle  may  not  he  applied 
b  the  use  of  pulleys.  For  the  purpose  of  retaining  this  admirable 
eflieient  principle,  I  employ  a  well- padded  iron  knob,  which  may 
leel.froai  which  there  extend  laterally  two  stroug  straight  branches 
ptal,  each  ending  in  a  balb  or  ring  of  about  four  inches  ia  length, 
^hich  is  designed  to  keep  the  margins  of  the  axilla  as  free  from 
Ssible.'^  The  iroa  knob  is  to  be  preiised  well  up  into  the  axilla 
lo  cords  fastened  to  a  staple;  the  patient  lying  upon  his  back  or 
tto  the  opposite  side.  The  arm  is  then  to  be  drawn  downward 
Mte  nearly  as  possible  parallel  lo»  and  in  contact  with,  the  body."^ 
Bt  Skey  says  that  he  haa  succeeded  in  reducing  a  great  many 
Rn  when  occurring  in  very  aiuscolar  uwn^  and  after  some  days', 


h 


ier'B  mode  of  operating 
Dee  in  the  axilla. 


'  Skey,  Operative  Surgery.  Amer.  ed.,  p.  ^3. 
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weeki',  or  even  mouths'  duratiou  ;  and  he  thinks  the  plan  eapeciallf  appUc*bk  1 
to  cases  which  re<iuire  long  and  peraiBt^nt  extension. 


Fto.  367. 


^nllll 


f^"^: 


^MBn- 


^my 


^^I'-iNu. 


^,Nii',i 


1%  i\i'/     W 


Skey*a  method  of  making  extensiun  and  eouDter-extenftion  with  pulleys. 

Mr.  8key  and  many  otlier  surgeons  prefer  t^o  make  the  extension  from 
hand.  I  have  aucceeded  aa  well,  and  it  aeetned  io  be  less  painful  to  my  patieiitt 
when  I  have  followed  the  practice  of  Sir  Astley,  and  made  the  extensioii  fro' 
the  arm.  Hir  Asitley  alwaya  made  the  extension  more  or  leas  out  from  the  lii 
of  the  body,  and  generally  almost  at  a  right  angle  when  using  the  pulleys;  tl 
scapula  being  made  fast  bv  ''a  girt  buckled  on  the  top  of  the  acromion/'  or  1 
A  split  cloth  (Fig.  8G8). 

Fin.  308. 


y-^r^ 


Bir  Aeilej  Cooper*8  mode  of  making  eart^iision  with  pulleji. 


Kaclier^  flexes  the  forcjirm  upon  the  arm ;  carries  the  elbow  i 
the  side  of  the  body  ;  nbducts  the  hand,  in  order  to  rotate  the  let 
the  humerus  outward,  until  resistance  is  experienced;  carries  the t'l''^^* 
forward,  upward,  and  slightly  inward,  while  the  arm  is  still  llexf<i  ^f ' 
right  angle,  aial  the  han*!  maintaiue*!  in  a  position  of  forccil  abJiictioii' 

1  Kochor,  Rev.  Men.  4«  Chir.i  1S82,  t.  2»  p.  834. 
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then  the  arm  is  rotated  inward,  and  the  hand  is  carried  upon  the  Bounrl 
shoulder*  All  of  tliese  mameuYres  are  to  be  executed  as  slowly  and 
gently  as  possible. 

Fig.  Sttfl. 


n 


J 


f^^ 


Kotiher's  methrs*! ;  first  movement,  outwiird  mttilion. 


£Kocher'8  metliod  haa  proved  very  succeesafuL  It  ia  based  on  the  following 
'to:  In  thiH  diabication  the  posterior  portion  of  the  capsule  is  untorn.  The 
ae  ia  true  of  the  tendons  of  the  scapular  muscles  which  cover  it  posteriorly  j 
the  lower  portion  of  the  capsule,  forming  the  rent,  is  tense,  but  the  tension 
ia  greatest  at  the  upper  part  of  the  caps^ule^  between  the  long  tendon  of  the 
biceps  and  the  upper  margin  of  the  subscapular  muscle,  where  it  ii»  strength* 


Fio.  rtltK 


Fio.  an. 


!^>  i^ 


JL 


u 


x^ 


Kocher'0  TDothod ; 


second  raoTement,  ei«?vtttJon 
of  elbow. 


Kod!ier'0  mothod  ;  ibird  moveineiit,  in- 
ward rDttttion  ftiid  lowering  of  eltjow. 


wied  by  the  coraco-humeral  ligament.  This  part  of  the  capsule  is  twisted  like 
*  firm  cord,  and  stret<;lied.  If  the  humerus  is  rotated  outward,  ao  that  the 
"^rc-arm  i»  turned  out,  this  cord  will  also  be  rotated  outward,  the  poiterior 
""lof  the  capsule  will  be  removed  from  the  fossa,  and  the  torn  capsule  will 
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gape.  The  head  of  the  bone  remains  fixed  against  the  edge  of  the  glenoid 
fossa,  as  the  upper  and  lower  parts  of  the  capsule  are  still  tense.  But  wnen  the 
elbow  is  carried  forward  and  raised,  while  the  arm  is  held  rotated  outward,  the 
upper  part  of  the  capsule  relaxes  and  the  head  enters  its  socket,  for  the  tension 
of  the  lower  part  of  the  capsule  keeps  it  from  moving  forward  ;  rotation  inward 
completes  the  reduction.  In  rotating  the  head  outward  by  abducting  the  hand 
there  should  be  greater  fulness  apparent  in  the  outer  deltoid  region ;  if  the  resist- 
ance begins  before  the  fulness  appears,  maintain  the  external  rotation  of  the  arm 
and  flexion  of  the  elbow,  and  move  the  elbow  forward  and  inward  until  the  arm 
is  horizontal.  As  the  outer  deltoid  region  now  becomes  more  marked,  rotate  the 
arm  inward,  and  carry  the  hand  to  the  opposite  shoulder.] 

The  practice  of  Prof.  Smith,  of  Philadelphia  (Figs.  372, 378),  according  to  whom 
nearly  all  dislocations  of  the  shoulder,  of  a  recent  date,  may  be  promptly  and 
easily  reduced  by  manipulation  alone,  consists,  first,  in  flexing  the  forearm  upon 
the  arm,  while,  at  the  same  moment,  the  elbow  is  lifted  from  the  body;  second, 
in  rotating^ the  humerus  upward  and  outward,  employing  the  forearm  as  a  le?er; 
and  third,  in  reversing  this  last  movement — that  is,  rotating  the  humerus  down- 
ward and  inward — while  at  the  same  moment  the  elbow  is  carried  again  to  the 
side.^  When  the  dislocation  is  into  the  axilla,  this  latter  manoeuvre  will  gener 
ally  succeed ;  but  if  the  head  of  the  humerus  has  slipped  forward,  even  oolj 


Fio.  372. 


Fio.  373. 


Extension,  adduction,  and  rotation  outward.    (Smith.) 

sufficient  to  engage  itself  slightly  under  the  tendons  of  the  coraco-brachialisaa^ 
biceps  (approaching  to,  or  actually  in  the  condition  of  a  subcoracoid  dislocatioii  /J 
the  outward  rotation  of  the  humerus  will  inevitably  thrust  the  head  further  iof^ 
ward, and  fasten  it  more  certainly  underneath  these  tendons;  while  the  rotati(^*^ 
of  the  humerus  in  the  opposite  direction  will  alone  often  be  sufficient  to  carr> 
the  head  directly  into  the  socket. 

[Dr.  Kelly ,^  an  Irish  surgeon,  resorts  to  the  following  method :  The  patiei*  ^ 
lies  upon  the  edge  of  a  bed  about  three  feet  high;  the  surgeon  stands  by  th^" 
side  of  the  bed  facing  toward  the  head,  his  hip  against  the  patient's  chest  nea^*' 
the  axilla;  he  then  draws  the  arm  and  forearm  of  the  affected  side  across  th^ 
front  of  his  own  pelvis  and  around  to  the  opposite  hip ;  now,  holding  the  wrist  o» 
this  arm  firmly  with  one  hand  against  himself  and  making  pressure  on  thehe*^ 
of  the  humerus  with  the  thumb  of  the  other  hand,  he  slowly  rotates  his  bod^' 
outward  and  draws  the  head  to  the  socket.] 

Ancient  Dislocations  of  the  Shoulder. — The  procedure  and  the  prir*  ' 
ciples  involved  in  the  reduction  of  old  dislocations,  or  of  dislocatii>r^~ 
requiring  the  interposition  of  mechanical  appliances  needs  a  more  com- 
plete exposition.  If  the  dislocation  is  recent,  and  reduction  is  fouu<* 
impossible  without  the  aid  of  mechanical  apparatus,  the  difficulty  will  be 
understood  to  consist  mainly,  if  not  altogether,  in  the  resistance  oifrre" 
by  the  muscles.     If,  in  a  few  exceptional  cases,  a  "buttonholing"  oft»^ 


1  ir.  H.  Smith,  Gross's  Surg.,  ed.  of  lSfi3,  p.  152. 

2  Dul.lin  Journ.  Med.  Sci.,  Sept.  18H2. 
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^eck  by  the  capFiile,  or  the  morgin  of  the  glenoid  fossa,  preseuts 
obstacle,  it  must  be  eonsiiJered  an  uiHJ.sitJil  and  extraordinary 
iment,  the  existence  of  ^vhich  tnay  be  regarded  rather  m  possible 
probable.     Almost  our  sole  purpose,  then,  it  will  be  understood, 
Sail  recent  cases  requiring  meelianical  appliances,  and  in  some  ancient 
5,  is  to  overcome  the  contraction  of  the  muscles. 

'  prefer  aUvnys  to  place  the  patient  upou  fimattre^H  laid  upon  the  floor;  two 
:  handkerchiefs,  or  Iwn  piecea  of  a  tottoii  rf>ller,  are  then  laid  along  the  radial 

ruloar  sides  of  the  huaieru!!,  and  fiver  Ihe  middle  of  tbeae^  immediately  above 
coudylea,  a  wetted  rcilhT  ia  ajJidied,  its  eud  being  made  fast  with  a  needle 
I  thread  rather  than  with  a  pin.  The  upper  ends  of  the  longitudinal  strips. 
[of  the  hiimi kerchiefs,  are  now  turned  down  and  tied  to  the  opposite  ends, 
m  converting  them  both  into  lateral  loops.  For  the  purpoi<e  of  mnking  coun- 
^extension.  a  sheet  is  passed  around  the  body  under  the  axilla,  and  made  fast 
m  staple  ;  while  an  inteHigenl  ast'istant  is  to  manage  tb^  t*capula  with  his 
ked  hands,  either  by  pnlling  witii  his  lingers  placed  under  the  pruce^sn,  or  by 
ihing  with  the  palm  of  his  band  and  ball  of  his  thumb.  Tlie  pulleys,  secured 
1  staple  exactly  of>poeite  to  that  which  holds  the  counter-extending  band,  are 
^e  ready,  but  not  for  the  present  att^iebed  to  the  arm. 
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&  soon  as  the  patient  is  placed  completely  under  the  influence  of  an 
ifeisthetic,  the  operator  is  ready  to  proceed  with  the  reduction.  It  is 
f  maxim  never  to  attempt  to  accomplish  by  complicated  and  violent 
psures  what  may  be  done  as  well  by  more  simple  and  gentle  means. 
Iiink  it  proper,  therefore,  to  make  several  attempts  at  reduction  by 
piipulation  alone,  aided  now  by  the  anaesthetic,  the  extending  and 
filter-extending  bands,  etc.,  before  resorting  to  the  pulleys.  Seatin»^ 
fcself  upon  the  mattress,  his  boots  being  removed,  the  surgeon  should 
l«J  the  foreann  to  a  right  angle  with  the  ann,  and  planting  one  heel 
kke  axilla,  with  one  hand  he  should  seize  opon  the  loops  at  the  elbow, 
\  with  the  other  steady  the  hand  and  forearm  of  the  p^atient,  while  he 
l^eeds  to  make  firm  traction  for  a  few  seconds  in  the  line  of  the  body, 
uly  a  little  out  from  this  line.  Failing  in  this,  he  may  direct  the 
tant  to  seize  upon  the  scapula,  and  make  counter-extension  ;  still 
needing,  he  may  change  his  foot  from  the  axilla  to  the  acromion 
and  pull  directly  outward  at  a  right  angle  with  the  body,  or  he 
swing  himself  gradually  around  until  he  comes  to  be  above  the  head 
he  jmtieni,  and  the  foot  presses  firmly  upon  the  top  of  the  scapula ; 
descending  again  in  the  same  direction,  he  will  very  probably  find 
limb  reduced,  or  capable  of  being  reduced  easily,  by  operating  upon 
a  lever  by  laying  it  across  the  botly  while  at  the  same  moment  it  is 
ktt*d  slightly  inward. 

If  still  the  retluction  is  not  accomplished,  the  pulleys  must  at  once  be 
in  re*|ui8ition,  The  sheet,  |>assed  firound  the  chest  and  fastened  tu 
iiiple,  is  only  a  means  of  supporting  the  body  and  rendering  it  more 
Idy  ;  as  a  means  of  counter-extension  it.s  value  is  inconsiderable.  To 
ke  fast  the  scapula,  we  must  still  rely  mainly  upon  the  naked  hands 
l^trong  men,  or  upon  a  strap  drawn  firmly  across  the  process  aiid  held 
place  by  an  assistant. 

Whenever  we  employ  extension  without  the  aid  of  antestbeties,  as  sometimes 
^tre  compelled  to  do,  it  mudi  be  constantly  borne  in  mind  that  it  is  proposed 
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to  conquer  the  muscles  by  fatiguing  them,  and  that  this  cannot  be  done  by  i 
force  suddenly  applied,  however  great  it  may  be,  but  only  by  gentle,  steady,  and 
long-con tinu^  extension.  The  muscles,  when  attacked  openly  and  vigorously, 
resist,  and  will  suffer  laceration  rather  than  yield,  while,  on  the  other  hand,  an 
insidious  but  persevering  approach  seldom  fails  to  end  in  their  defeat  The 
same  is  true,  but  in  a  much  less  degree,  when  the  patient  is  insensible  from 
anaesthesia. 

The  forearm  is  again  flexed,  and  the  arm  carried  out  to  a  right  angle 
with  the  body,  the  pulleys  secured  to  the  loops,  and  the  assistant  takes 
hold  upon  the  process,  while  the  surgeon  draws  gently  upon  the  rope 
attached  to  the  pulleys ;  as  soon  as  everything  is  moderately  tense,  he 
is  to  desist  for  a  few  moments.     Again  the  rope  is  drawn  upon  gently, 
and  again  the  progress  of  the  extension  is  suspended.     In  this  way  the 
operator  is  to  proceed  during  half  an  hour,  or  two  hours,  as  the  natare 
of  the  case  may  demand ;  occasionally  rotating  the  humerus,  and  occa- 
sionally lifting  its  head  toward  the  socket.     Meanwhile,  it  is  understood 
that  the  principal  counter-extension  is  made  by  the  assistants,  who  most 
relieve  each  other,  at  the  acromion  process.     The  sheet  in  the  axilla,  or 
rather  against  the  side  of  the  chest,  has  some  value  in  this  respect  when 
the  arm  is  at  a  right  angle  with  the  body,  but  in  itself  it  cannot  control 
the  scapula,  only  as  it  holds  the  body  to  which  the  scapula  is  attached. 
Much,  therefore,  as  we  may  regret  the  inconvenience  of  making  counter- 
extension  by  hands  alone,  experience  and  anatomy  alike  must  teach  that 
here  it  is  the  only  mode.     If  these  dislocations  are  reduced  often  bj 
other  methods,  as  no  doubt  they  are,  then  it  is  only  an  evidence  that  in 
these  examples  little  or  no  counter-extension  was  necessary.     Sometimes 
the  dislocation  is  not  reduced  when  the  extension  is  given  up,  but  if  then 
a  resort  is  promptly  made  to  some  one  of  the  simple  methods  already 
described,  while  the  muscles  are  still  exhausted,  it  very  often  happens 
that  the  reduction  is  easily  accomplished.     It  will  be  prudent  in  all 
cases,  in  order  to  prevent  a  redislocation,  whether  the  dislocation  is  recent 
or  ancient,  as  soon  as  its  reduction  is  effected,  to  place  the  arm  in  a  sling 
and  secure  the  elbow  to  the  side  by  a  few  turns  of  a  roller.     I  do  not 
think  the  axillary  pad  necessary,  and  I  am  afraid  that  it  has  sometimess 
done  as  much  mischief  as  the  dislocation  itself. 

The  following  example  will  illustrate  the  variety  of  expedients  to  which  w^ 
are  obliged  sometimes  to  resort  before  our  efforts  prove  successful : 

T.  L.,  of  Niagara  Co.,  N.  Y.,  set.  52,  a  laborer,  and  a  muscular  man,  dislo' 
cated  his  right  arm  into  the  axilla,  by  jumping  from  the  cars  when  they  wereio 
full  motion.  The  blow  was  received  upon  the  shoulder.  An  intelligent  country 
surgeon,  assisted  by  several  other  persons,  attempted  reduction  within  an  hour 
after  the  accident,  but  failed,  and  as  the  patient  had  some  distance  to  travel,  b^ 
was  not  brought  under  my  notice  until  eighteen  hours  had  elapsed.  We  fir*^ 
administered  chloroform,  and  then,  while  an  assistant  held  firmly  upon  th^ 
acromion  process,  I  pulled  in  the  line  of  the  body,  then  outward,  ana  finally 
upward,  but  to  no  purpose.  Having  then  applied  Jarvis's  "  adjuster,'*  and  aft^*^ 
the  arm  had  been  kept  extended  at  a  right  angle  with  the  body  fifteen  minut*®* 
we  removed  the  apparatus,  and  found  the  bone  in  its  place. 

J.  H.,  set.  /)0,  a  very  large  and  powerful  man,  fell  while  intoxicated,  and  d^' 
located  his  left  humerus  into  the  axilla.  No  surgeon  was  called  until  the  teOJ7 
day,  when  he  first  consulted  Dr.  Dudley,  who  at  once  brought  him  to  me.  Wit*^' 
out  delay  we  applied  the  pulleys,  and  placing  the  arm  at  a  right  angle  with  t^^ 
body,  we  made  extension  fifteen  minutes ;  occasionally  also  rotating  the  ar^^* 
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removed  the  pulleys,  and  while  an  asaiatatit  held  upon  the  acromion 
rocess,  with  my  heel  in  Ihe  axilla,  I  made  exteimiott  in  the  line  of  the  axis  of 
tie  body,  then  outward^  and  finally  npward  with  my  foot  ujmn  the  top  of  the 
lapula,  I  next  seated  my  patient  in  a  chair,  and  drew  his  arm  and  axilla 
>rcibly  over  my  knee.  The  hone  was  not  yet  reduced;  I  therefore  bled  him 
wenty-four  ounces,  or  until  partial  wyricope  waa  induced,  and  proceeded  to 
^peat  most  of  the?;e  processes,  l>ut  with  no  better  result.  At  this*  moment  I 
etermined  to  use  sulphuric  ether,  which  had  just  been  introduced  as  an  anae,*!- 
tietic,  and  while  he  waa  completely  under  ita  iuMuence  the  pulh^ys  were  again 
pplied,  and  the  extension  continued  for  some  time,  and  until  the  rope  hrr^ke. 
«  waa  then  again  plaeed  in  a  chair*  and  the  axilla  brought  over  my  knee,  when 
fca  moment  the  recluction  waa  accomplih^hed, 

p.  McK,,  »t.  89.  was  admitted  to  ward  28,  Bellevue,  in  Nov.  l86tJ^  with  a  dis- 

ttion  of  the  humerus  into  the  axilla,  which  had  existed  seven  weeks  and  one 
The  deltoid  was  mnch  wasted  and  the  baud  somewhat  numb.  Before  the 
of  medical  studentis.  the  patient  being  under  the  intluence  of  ether,  the 
eduction  wa.^  eftected;  but  not  until  various  methods  of  manipulation  and  ex- 
insion  had  been  tried  and  had  failed.  Having  finally  carried  the  arm  directly 
pward — La  Mot  he's  method— and  in  this  position  employed  extension,  thje  arno. 
'85  again  brought  down,  and  with  moderate  manipulation  the  reduction  was 
fleeted.  The  return  of  the  bone  waa  sudden,  and  was  accompanied  with  a 
light  grating  sensation  ;  it  wa'**  observed  also,  that  a  hard  bony  projection  was 
'ft  in  the  axilla,  which  wiw  no  doubt  the  margin  of  a  new  socket.  The  head 
f  the  humerus  could  be  plainly  seen  and  felt  in  ita  socket,  rendering  it  certain 
hat  I  had  not  broken  the  surgical  neck  of  the  humerus, 

J.  B.,  of  liuflalo,  aged  45  years,  an  Irish  laborer,  tolerably  muscular,  but 
pare,  fell  down  a  flight  of  stairs^  and  dislocated  bin  left  humerus  into  the  axilla, 
the  shoulder  became  much  sw^idlen,  and  wna  very  painful,  but  he  did  not  sus- 
pect ft  dislocation  and  did  not  consult  a  surgeon/  Eight  weeks  after  the  acci- 
:ient  he  applied  to  me.  There  were  present  the  usual  signs  of  this  dislocation, 
bat  the  arm  was  by  careful  measurement  one  inch  and  half  longer  than  the 
ather.  The  reduction  uvas  accomplished  on  the  same  day.  The  time  occupied  in 
t&e  reduction  was  about  two  hours.  An  attempt  was  first  made  wdth  the  heel  in 
^^  axilla  and  with  violent  rotation  and  extension.  The  same  plan  was  repeated 
^th  the  aid  of  ether,  which  was  administered  freely,  Jarvis's  adjuster  wa'^  now 
f>pJied.  with  no  result,  except  that,  either  in  consequence  of  the  force  employed 
~^lie  adjuster,  or  in  consecpence  of  the  free  use  of  ether,  or  of  both»  ho  be- 

le  convulsed  violently,  which  was  accompanied  by  frothing  at  the  mouth  and 
^r  grave  symptoms.  The  adjuster  wan  removed,  and  the  exhibition  of  ether 
:>n tinned.     As  soon  as  the  convulsions  ceased,  and  before  consciousness  had 

■^ued.  extension,  rotation,  etc.,  were  again  made  by  hands.     Finally,  after  all 

>vigioQ  was  relinciuished,  placing  my  knee  in  the  axilla,  I  reduced  the  bone 
very  alight  rotary  action  upon  the  arm  ;  the  bone  was  at  once  plainly  in  its 

Zei^  hut  the  unusual  length  of  the  limb  continued,  being  one  inch  and  a  half 
_rer,  though  it  could  be  shortened  to  the  same  length  as  the  other  by  lifting 
^  elbow.  A  pad  was  placed  in  the  axilla  and  the  arm  secured  with  a  tiling 
*  roller.  The  next  day  the  arm  remained  in  place,  but  it  was  now  only  one 
^  longer  than  the  other.  At  the  end  of  a  fortnight  it  was  only  three-quarters 
Ptti  inch  longer,  and  ccmld  be  reduced  to  the  same  length  by  litling;  the  pain 
•*  swelling  about  the  shoulder,  which  never  were  great,  were  sufeiding,  and 
^^  patient  was  dismiKsed. 

lowever  skilfully  om*  efTorts  may  he  directed,  they  will  be  found 
sionally  to  fail  ;  either  owitig  to  adhe^sions  which  have  taken  place 
reen  the  head  of  the  bone,  or  rather  its  capsule,  and  the  adjacent 
Wons,  muscles,  etc.,  to  some  extraordinary  position  of  the  head  and 
cV  of  the  bone  in  its  relation  to  ligamentous  or  tendinous  structures, 
^  a  filling  up  of  the  glenoid  fossa,  or  to  some  other  cause  not  fully  ex- 
^^'iined,  8ueh  failures  have  happened  not  only  in  the  hands  of  ignorant 
^^d  unskilful  surgeons,  destitute  of  appliances,  but  also  in  the  hands  of 
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those  who  are  the  most  expert,  and  who  are  the  moat  comjjleteiy  pro- 
vided  with  all  the  necessary  apparatus.  Indecnl,  if  the  truth  were  krio^ii, 
it  wouhi  probably  be  found  that  tlie  number  of  failures  after  the  sixth  or 
eighth  week  has  been  greater  than  the  successes.  The  records  of  sur- 
gery, however,  furnish  a  great  nmnj  examples  of  ancient  dislocationa  of 
the  liomerus  reduced  after  periods  ranging  from  one  month  to  dix^  or 
even  longer* 

S^dillot^  claima  to  have  succeeded  after  one  year  aod  fifteen  days^and  Koenif' 
after  eight  yeara. 

In  1819^  \V'eitihold,  for  the  purpose  of  reducing  an  ancient  diBlocatioo  of  tlw 
huraeru!*,  cut  the  pectoraliB  major  three  fingers*  breadth  from  its  insjertion,  sod 
obtained  au  easy  reduction.  Wutzer^*  in  two  cases,  cut  the  coraco-bracbialii. 
Foinsot,  to  whom  I  am  indebted  for  this  statement,  adds  that  the  result  is  oot 
known  to  him.  Dieflrenhach  was  able  to  accompHsh  the  reduction  of  n  forward 
dislocation  after  two  years,  but  not  until  he  had  cut  the  tendona  of  the  pectrtraii* 
major^  ktissimua  dorsi,  teres  major,  and  teres  minor,  and  had  divide<1  the  ligi- 
meats  surrounding  the  new  joint.*  Simon,*  in  1852,  and  Polaillon^*  in  W\, 
combined  subcutaneous  incis^ions  of  the  fi brou*^  tissues surrtmnding  the  joint,  irith 
prolonged  extension,  and  were  thus  enabled  to  reduce  this  dislocation,  Poin»or, 
however,  does  not  think  these  incisions  were  of  any  particular  value.  In  i 
woman,  aet.  48,  who  had  a  forward  and  downward  dislocation  of  seven  montlw' 
standing,  accompanied  with  great  pain  and  inability  t*j  use  the  limb,  XL  Hufck* 
hardt^  through  an  open  incision  divided  the  adhesions,  and  during  the  ett'ort^it 
reduction  the  great  tuberosity  was  partially  torn  off.  The  result  was  a  ven 
sensible  improvement  in  the  condition  of  the  arm.  Me&rs,*  of  PhiladelphiA, 
him  twice  practised  subcutaneous  osteotomy,  in  order  to  establish  a  false  joi»t, 
and  with  results  satisfactory  to  himself,  Despres*  has  had  recourse,  in  twoc«*«i^ 
to  fracture  of  the  neck  of  t'he  humerus,  without  intending  to  establish  a  peeudo- 
arthrosis.  Poinsot,  in  commenting  upon  these  cases,  says  that  the  result*  ofthe 
two  cases,  as  reported^  are  not  likely  to  impress  the  reader  favorably.  In  ncu^ 
in  which  the  bead  of  the  humerus,  lon^  dislocated,  pressed  up^^n  the  bmchi*! 
plexus,  causing  great  suirering.  Dr.  Edward  Warren,  of  Baltimore,  prscliic^i 
reseetion,  in  18ti9,  giving  immediate  and  permanent  rfiliet7° 

Dr.  Thomas  Annandale,  Surgeon  t<j  the  Edinbnrgh  lufirinary,  in  the  c»*e»» 
a  woman  62  years  old»  with  a  subclavicular  dislocation  of  six  weeks*  sUui'liniT- 
having  failed  to  reduce  the  bone,  and  the  patient  suffering  great  pain  on  accoatit" 
of  the  pressure  upon  the  axillary  ucrves,  cut  down  upon  the  head  of  the  bvim^* 
rugy  along  the  inner  border  of  the  deltoid,  and  after  separating  the  axilbtrv  ^rttrf. 
which  was  adherent  U>  the  bone,  and  having  sawn  through  the  sur  »^ 

the  humerus,  he  removed  the  head  in  fragments  and  witli  great  dii  *' 

ranch  as  it  was  firmly  bound  to  the  ribs  by  fibrous  and  bony  tissues,  lu  tn^ 
course  of  this  procedure  he  wounded  the  circumflex  artery  so  near  to  its  ori^** 
that  he  was  obliged  to  tie  the  subclavian  above  and  below  the  origin  of  the  cir- 
cumflex- The  operation  was  performed  February  Iti,  1875.  On  the  ISth  tli«^ 
hand  and  forearm  became  gangrenous,  and  on  the  ]9th  she  died," 

Volkmann*^  practised  resection  iti  a  man,  fet.  53»  who  had  a  subcoraeoid  (it#I**' 
cation  of  five  weeks'  standing,  and  which  it  was  found  impfiaslbla  to  redoce- 
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iona  were  mode  throiigli  the  axilliiry  space,  ami  at  once  opened  into  a 
the  size  of  the  tist,  itu'losing  the  head  of  the  bone,  and  contninine 
I  serum.  It  was  ascertained  now  that  the  blood,  whit-h  still  contmued 
ime  from  the  axillary  veiu»  w^hich  had  been  wounded  by  a  sharp  frag- 
3one,  separated  from  the  leaser  tuberosity »  The  vein  was  ligated,  and 
a  on  made,  but  notwiths  trading  the  resection  the  head  of  the  humerus 
only  partially  replaced.  At  the  end  of  three  weeks  this  patient  left  the 
with  some  improvement  in  the  position  and  motion  of  the  arm.  In  the 
man,  ml.  30,  with  a  dislocation  of  seven  or  eight  months'  standing,  and 

redislocfttion  w^iis  coastantly  occurring,  Cramer*  practined  resection 
t  satisfactory  results.  In  a  case  of  repeated  redislocations  of  the  hurae- 
er*  also  practised  resection,  and  obtiiined  at  the  end  of  seven  weeks 
isfactory  results."  Volkmann*  has  alao  practised  resection  in  the  case 
,  mi.  30,  who  had  repeated  spontaneous  redislncationa.  The  incisions 
ie  from  the  anterior  surface  of  the  arm,  Subsequently  the  patient 
Vol k man n,  by  letter,  that  he  could  use  his  arm  a  great  deal  better 
ne  the  operation, 
arthrotomy  has  been  practised  with  a  gratifying  measure  of  success. 

antiseptic  precautions  gives  promise  of  being  an  accepted  method, 
penit'ed  for  a  subcoracoid  dislocation,  making  an  incision  in  front; 
Icine  rotatory  movements  to  return  the  head  to  the  socket,  a  fracture 
at  tlie  surgical  neck ;  the  head  w^as  drawn  into  place  by  two  hooks,  and 
Qents  were  united  by  suture;  a  false  joint  resulted,  which,  however, 
lore  useful  limb.  Thiersch  failed  to  effect  a  reduction.  Burkhardt 
on  a  woman  seven  months  after  luxation  ;  the  incision  was  midway 
the  coracoid  and  acromion  ;  after  dissecting  away  the  strong  fibrous 
aich  were  attached  to  the  head,  reduction  was  effected,  though  the 
iberosity  was  torn  off.  Recovery  followed,  and  three  months  after  the 
Id  be  abducted  4o^  and  the  hand  carried  to  the  o|)posite  shoulder, 
*ron  Watson  operated  four  weeks  after  the  accident  on  a  subcoracoid 
m.  An  incision  was  made  about  eight  inches  long  over  the  interval 
the  deltoid  and  the  clavicular  portion  of  the  pectoralis  major;  the  cap- 
found  torn  completely  away ;  the  finger  first  felt  the  glenoid  cavity, 
ugh  surface  on  the  head  of  the  humerus  which  proved  to  be  the  place 
ch  the  two  up]>er  facets  of  the  greater  tuberosity  had  been  broken  off. 
I  of  the  humerus  lay  under  the  coracoid  process.     All  efforts  to  replace 

failing,  a  narrow  lithotomy-scoop  wjis  passed  to  the  inner  side  and 
.th  the  nead,  which  wiis  thus  lifted  into  the  glenoid  cavity i  A  drainage- 
inserted  and  the  wound  ch)-"*ed,  which  mostly  united  in  a  week.  The 
eveloped  insanity,  but  recovered,  and  at  the  end  of  eight  months  could 
is  arm  70°  and  place  his  hand  on  the  lop  of  the  head  :  external  rotixtioo 
nation  are  impaired.  Garmany,  of  New  York^  operated  on  a  recent 
efisfully. 

Bter  has  recently  performed  this  operation  twice  on  the  same  person 
It  satisfactory  results.  The  patient  was  a  man,  oet.  47,  who  fell  a  dis* 
forty  feel  on  his  outstretcheu  arms,  producing  subcoracoid  luxation  of 
►ulders.  Eight  weeks  after  the  accident  he  entered  King^s  College 
in  a  very  helpless  st^te,  unable  to  dress  himself,  with  the  arms  almost 
a  slightly  abaucted  position,  and  rotation  very  Htnited,  particularly  on 
side.  The  first  operation  waa  on  the  left  side,  a»s  follows  :  An  incision 
e  from  the  coracoid  proems  downward  and  somewhat  outward  in  the 
between  the  dekoid  and  pectoralis  major  j  the  tendon  of  the  aubacapu- 
divided,  and  with  a  periosteum-detacher  the  soft  parts  were  separated 

head  of  the  bone  and  the  inner  part  of  the  neck  so  completely  as  to 
doubt  that  the  veasela  were  entirely  detached  from  the  bone;  pulleys 
m  applied,  and  as  they  put  fibrous  bands  on  the  stretch  these  were 
the  head  of  the  bone  still  refusing  to  return  to  its  position,  the  bone 
e  completely  cleared  and  the  pulleys  again  applied ;  this  failing,  the 

the  bone  was  protruded  as   for  resection,  the  externa!   rotators  cut 


IT.  Berliner  klin.  Wf^henBchria^  1^62,  No.  2. 
pB«v.  Mcaa,  Chir.,  1882,  p.  867. 
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tbrougli  at  their  iiiaertions;  the  pulley?*  were  again  employed  and  suddenly 
relaxed  by  pullinjj  a  slip-knot,  and  at  the  Hame  moment  rotation  outward  and 
adduction  of  the  linih  were  performed;  the  head  wan  thus  brought  nearer  to  the 
glenoid  cavity  ;  it  went  t*till  nearer  un  a  second  attempt  of  the  same  description, 
and  at  a  third  the  heitd  of  the  bone  slipped  into  its  normal  place.  The  wound 
did  well,  and  the  ibllowiiig  week  he  operated  on  the  other  shoulder  in  a  similar 
manner,  except  that  he  at  once  protruded  the  liead  of  the  bone^  dividing  all  of 
the  attachnieiits  of  the  rotators;  at  the  second  attempt  the  pulleys  drew  the  bone 
into  it^  proper  position ,  The  wound  also  did  well*  There  was  no  suppuration 
in  either  wound,  hut  the  pasaive  motion  which  was  maintained  seemed  to  keep 
up  a  serouH  oozing,  and  it  wa^  nearly  two  months  before  the  last  wound  was  per- 
fectly cicatrized.  Fifty-one  days  after  the  first  operation  the  patient  imt  on  his 
coat  unaided.  About  four  and  a  half  months  after  the  operation  the  patient 
exhibited  all  the  natural  movements  of  the  arm  in  their  normal  degree  except 
elevation  of  the  limb,  and  he  stated  that  he  could  do  any  hard  farm  work  afi 
well  as  ever* 

A  second  ca»e  of  double  dislocation  of  the  head  of  the  humerus  came  under 
the  care  of  Mr.  Lister;  caused  by  epileptic  seizures.  He  performed  the  same 
operation  on  the  led  shoulder,  hut  not  with  as  satisfactory  results  as  regards  the 
useful neaa  of  the  limb  as  in  the  preceding  case.     The  operation  on  the  right 


humerus,  six  months  later,  consisted  in  exposing  the  head  and  chiselling  away 

rfering  with  its  tubero 

a  pi 
patient  grained  usefulness  of  this  arm  much  more  rapidly  than  of  the  other    The 


it#  iirticular  portion,  but  without  interfering  with  its  tuberosities ;  this  &llowe<l 
the  bone  to  drop  back   into  the  glenoid  cavity.     Recovery  was  prompt,  and  the 


final  result  proved  to  be  good  on  both  sides,  for  it  is  stated  that  he  had  nearly 
gained   the  full  use  of  hia  arms  two  years  after  the  first  operation,  the  defect 
being  inability  to  raise  the  arms  above  the  horizontal.'] 


Accidents  Occiirrmg  dnrmg  Attemptfl  at  Eeduction  of  Dlslocatioz^. 

Rapture  of  the  Axillary  and  otker  Arteries. — Blackman,  of  Cincm 

nati,   having   met  with  one  of   these  unfortunate  accidents  in  his  o^^ 
practice,  had  the  candor  to  make  a  public  statement  of  the  case  and  of  t:-!©! 
circumstances  whicli  attended    it.      In    a    letter   to   the    editor  of  t-  ^* 
Western  Lancet^  publi^shed  in  the  November  number  for  1856,  he  wr«i3te| 
as  follows : 

'^  About  the  KHh  ult.,  aided  by  yourself,  I  i^ycceeded  in  reducing  by  maniptv  ^^* 
tion,  without  the  pulleys,  a  dislocation  into  the  axilla^  of  eighty  aaya'  atandi^crsg- 
The  reductiou  waa  accomplished  in  a  very  few  minutes,  under  the  infiueuce       ^^ 
chloroform  and  ether,  and  the  next  morning  the  patient  left  for  the  country.        ■'*      , 
a  comfortable  condition.     Since  that  I  have  received  no  tidings  from  'h»^  ^°'J 
Encouraged  by  the  result  in  this  case,  another  patient,  himself  a  physiciai»-    **m 
tall,  athletic  man,  and  about  fifty  years  of  a^e,  decided  to  submit  to  the  aara^^ 
manipulation,  alt  bough  hii*  arm  had  been  dislocated  for  about  sixteen  wee  ^^** 
The  dislocation  was  downward  and  inward,  and  about  the  tenth  week  an  un^m. — ^^M 
ceasful  attempt,  by  another  surgeon,  had  been  made  with  the  nulleys,  to  whS—    ^''B 
the  force  of  six  men  was  applied  for  two  and  a  half  hours.     Tne  patient  bei         ^^ 
under  the  influence  of  chloroform  and  ether,  I  commenced  my  manipulation^*** 

adducting,  rotating,  abducting,  and  elevating  the  arm.     These  efforts  had  be- ^^ 

made  for  about  ten  minuter,  and  the  least  possible  violence  employed.  wHetr'^^^^^ 
tumefaction  appeared  in  the  pectoral  region,  which,  in  a  few  minutes,  attaiti^^'^ 
a  considerable  siite.    Supposing  that  the  axillary  artery  waa  ruptured,] 
pulse  could  be  felt  at  the  wrist,  a  ligature  was  immediately  applied  to  the  \  __ 
at  the  upper  part  of  its  course*    The  t)peration  was  performed  about  lU  o^cU* 
A.  M.,  and  compression  of  the  pectoral  region  made  by  means  of  a  sponge  a      ^"^'w 
broad  roller.     On  removing  this  the  next  morning,  the  tumefaction  had  nca^^^^i' 
disappeared.     The  patient  continued  comfortable,  and  about  nine  days  after  i— ^;^^^^ 
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■flication  of  the  ligature  I  was  compelled  to  leave  the  city  on  a  profesaional 
t  to  Indiana.  I  left  on  Friday  iiflernoon  and  returned  on  Monday  niorniog, 
rhich  time  I  learned  that  my  patient  had  died  on  Sunday  morning,  frora 
norrhage  at  the  seat  of  ligature/ 

1.  Panas*  Kaw  at  the  Hospital  Bt.  Louis  a  diffuse  aneiiriHui  in  the  armpit 
lerveDing  fifleen  days  after  a  reduction  of  a  dia!ocaticm  (intracoracoidean) 
leb  was  of  forty-eight  hours*  stundiug.  The  reduction  had  been  by  ordinary 
bual  exteoflion,  while  the  head  waa  pres^sed  forcibly  outward  by  the  thumbsi 
Qk  deeply  into  the  axilla.  M.  Viinm  tied  the  eubcfavian  artery  in  the  neck, 
bide  of  the  scaleni  muscles.  The  patient  succumbed  three  months  later  from 
icular  Huppu ration. 

Innther'  reduced  a  recent  dislocation  under  anaesthetics,  by  elevation  and 
ct  preeaure  upon  the  head  of  the  humerus,  in  a  man  20  years  of  age*  who 
before  dislocated  the  same  arm.  At  the  end  of  three  weeks  an  aneurism 
discovered  in  the  axilla.  The  subclavian  was  tied,  suppuration  ensued, 
jfabscees  opened,  and  death  resulted  from  hemorrhage.  W.  Korte*  reports  a  case 
^hich  a  recent  dislocation  forward  and  inward  waa  reduced  by  a  bone-setter,  an 
llary  tumor  formed,  which  was  punctured  several  times,  and  the  patient  dicni 
)  weeks  after  the  accident,  of  septicaemia.  He  rejiorta  also  another  case  of  a 
c  but  ancient  dislocation,  in  which  several  attempt*!  were  made  at  reduction . 
lone  of  which  the  axillary  artery  was  ruptured.  The  aneurism  soon 
rBpontaneously,  and  the  patient  died  of  hemorrhage.  In  the  cast^  of  a 
i,  mL  62,  admitted  to  the  General  Infirmary  of  Sheffield,  Eneland,  with  adis- 
tlioD  of  eight  weeks'  standing,  slight  attempts*  at  reduction,  with  the  heel  in  the 
[lla^  reunited  in  the  formatioii  of  an  axillary  tumor.  The  next  day  the  axillary 
terr  was  tied,  and  new  attempts  at  reduction  were  made.  The  patient  died 
i^e  end  of  twenty-four  hours.*  M,  Leti^'vant,*  of  Lyons,  found  in  his  wards  a 
pent  with  a  dislocation  of  twenty  days*  standing.  The  reduction  was  eti'ected 
Ider  chloroform^  but  not  until  violent  tractions  had  been  made.  It  was  tol- 
bed  immediately  by  an  axillary  aneurism  and  paralysis  of  the  radial  nerve. 
^  Letic van t,  after  having  tried  nuccessiively  digital  and  elastic  compression. 
i&rte<l  to  ligature  of  the  axillary  artery,  outside  of  the  ncalenii.  The  aneurism 
t  well,  and  the  paralysis  eventually  disappeared.  In  Carruther's*  patient,  a 
location  having  been  prom]itly  reduced,  was  soon  reproduced.  The  second 
hction  was  again  easily  effected,  but  on  the  following  day  there  existed  tume* 
*ion  and  signs  of  incipient  gangrene*  Carruther  amputated  the  arm  and  the 
lent  died  the  next  morning-  The  autopsy  revealed  a  laceration  of  the  axil- 
f  artery  below  the  origin  of  the  subscapular.  A  man  55  years  of  age,  and 
Hog  a  dislocation  of  forty  eight  days'  standing,  was  subjected  to  repeated 
mpts  at  reduction,  which  resulted  in  a  difruse  aneurism.  Four  months  later 
ra£  admitted  to  Charing-Cross  HospilaL  Dr.  Bellamy  amputated  the  arm 
le  shoulder-joint,  and  the  patient  died  during  the  operation  J  Desault  twice 
rved,  after  attempts  to  reduce  old  dislocAtiona  of  the  shoulder,  "  tmneur$ 
TrmtsJ*  It  is  quite  probable,  however,  that  in  each  case  the  tumor  wtu*  c^iused 
.the  rupture  of  a  bloodvessel,  and  probably  an  artery.*  Pelletan,  also,  at- 
Ipting  to  reduce  a  dislocation  of  four  months'  standing,  thought  he  produced 
^neur  aeritnnc\,  but  it  being  opened  the  patient  bled  to  death,*  rrnbably  the 
llary  arterj'  was  torn.  Malgaigne,  attempting  to  reduce  a  dislocation  of 
^'*eight  days'  standing,  was  surprised  by  a  sudden  tumefaction  in  the  axilla, 
^^tt^the  shoulder,  which  caused  so  much  alarm  as  to  induce  him  to  discon- 
^^■Ib  efforts-  Ice  was  applied,  and  the  hemorrhage,  which  he  thought  caoie 
BVEuscular  branches,  was  arrested.'"  Verduc  saw  the  axillary  artery  rup- 
k1  in  the  same  manner,  in  consequence  of  which  the  patient  died.^^ '  J.  L, 

I^annfl,  Art.  Epnule,  Nouv.  Die,  M«?d.  et  Chir,  Prat.,  t.  xiii.  p.  4-11. 
Ounthor,  quoted  by  Marchand.  ThAee  d'Agr^g.,  Pans,  187r»j  p»  -10. 
^orie.  Arch,  fdr  kVm.  Chlr,,  Bd,  27,  Hft.  a,  p,  631. 
feritiflh  Med.  Joum,,  Feb.  2, 18ft.'i. 

i^viint,  Lyon  M»'d.,  14  JuiL,  1878,  p.  383, 
ther,  BriL  Med.  Jnurij.,  Mair  18,  1872 
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Petit,  Dupuytren^  and  N^lalou  met  with  aimilar  cases.  C  Bell  reports  aa 
exam|ile  of  rupture  of  the  jirtery  with  cxt«naive  Ittcemtirm  of  the  muscles^  which 
demanded  immediate  firapu t^it ion,  Delpech  ruptured  the  artery,  aiid  hia  patient 
iied  imiiiediatoly,'  Flaubert  \\m  more  fortuQat'C,  the  effused  blood  being  »b- 
[>rbed  after  a  few  days,*  John  U.  Warren,  of  Boston,  tied  the  subclavian  artery 
t<j  arrest  the  progress  ^if  an  enormons  aneuriamal  tumor  in  the  axilla,  caua^  by 
the  reduction  of  a  recent  dislocation.^  Gibson,  of  Philadelphia,  lost  two  paiienU 
from  riiiUure  of  the  artery  in  attempting  to  reduce  old  dislocatioos  of  the 
huinerus.*  and  he  relates  another  fatal  case  occurring  in  the  practice  nf  David« 
of  Rouen.  Leiidet,  of  Rouen,  lost  a  patient  in  this  way  in  1825.  In  this  Utter 
ease,  and  in  both  VAist^  occurring  in  the  practice  of  Gibson,  there  was  a  fracture, 
also,  of  the  lower  margin  of  the  glenoid  cavity.  Cal lender  ruptured  the  artery 
in  an  attempt  to  reduce  a  dislocation  at  six  weeks.^  Mr.  Lister  met  with  tlii 
same  accident.® 

PoiBsot  suggests  that  in  some  of  these  accidents  the  dislocation  itself,  mthcr 
than  the  attempts  at  reduction,  might  have  been  responsible  for  the  rupture  0/ 
the  axillary  artery;  and  in  support  of  this  suggestion  he  cites  the  observation  0/ 
M.  Panas.'  that  the  rupture  always  takes  place  on  the  level  of  the  aiibacapukrii. 
He  refers  also  to  examples  furnished  by  Berard,*  Le  Dentu,*  Adama,'"  Jui4 
Korte,"  in  which  the  existence  of  the  aneurism  seemed  to  precede  the  attempt 
at  reduction.  Berard's  patient  succumbed  speedily.  Le  Denta'e  patient,  in 
whom  scapulo- humeral  disartieulation  was  practised,  died  also.  Adams  jt- 
duced  the  dislocation*  then  tied  the  subclavian,  and  the  patient  recovered.  la 
Kt»rte's  case  the  dislocation,  caused  by  a  direct  blow,  waa  reduced  spontaneously. 
An  aneurism  ensued  and  the  subclavian  was  lied,  but  the  patient  died  of  tec- 
ondary  hemorrhage.  Neither  of  the  first  three  cases,  it  seems  to  me,  so  fur  is 
their  history  is  related  by  Poinsot,  furniahes  absolutely  conclusive  evrden  *^*' 
the  rupture  did  not  take  place  during  the  preliminary  examination.  To 
^case  one  is  struck  with  surprise  that  a  traumatic  dislocation  should  be  r»'^t.  -* 
"ipontaneously.  Yet  1  do  not  deny  that  rupture  of  the  axillary  artery  iua,V  io 
^«ome  cases  result  from  dislocation. 

RuptEre  of  the  Axillary  Vein. — Froriep  attempted  reduction  in  a  womto* 
the  dislocation  having  existed  twenty  days.  The  axillary  vein  was  torn  rntiruly 
across,  and  death  ensued  in  an  hour  and  a  half.^^  A  woman  came  under  th* 
observation  of  Price''  who  had  an  old  dislocation  of  the  shoulder.  Reducti^ii* 
having  been  eflected.  she  died  the  next  day  in  consequence  of  a  rupture  of  ib^ 
axillary  vein.  Hailey'*  reduced  a  dislocation  easily,  but  two  months  htet  * 
tumor  appeared  in  the  axilla,  the  patient  succumbed  to  pys^mta,  and  theautjjp*^ 
disclosed  a  rupture  of  the  axillary  vein.  Professor  D.  H,  Agnew.  of  the  tTai^ 
versity  of  Pennsylvania,  ruptured  the  axillary  vein  while  attemptin  ^  *<5 

a  dislocation  of  six  weeks.    The  woman,  set.  60  years,  had  a  subc  »^ 

cation,  and  while  the  arm  wtis  litled  and  extension  made  according  tn  i  i  i  '  • 
method,  the  vein  was  ruptured,  causing  a  very  large  tumor  covering  h  '  '  *"* 
breast.  Compresses  and  bandages  were  at  once  applied  and  continu»^d  l-f  't*'' 
eral  weeks,  the  case  rcjiuUiog  in  a  complete  cure,  but  with  the  bone  unredured* 

Rupture  of  Artery  and  Vein.— Ptatner   mentions  a  case  in  Hhicli   t*^*'* 
ensued  from  subsei|uent  rupture  of  the  sac.^*     Charles  Bell  reports  s 
which  the  artery  was  ruptured,  at  the  New  t^astle  Infrrmary   iuul  the  imr  • 

1  Malgaigne,  op.  oii.,  p.  152« 

"  M^'Tuoirea  aur  phieieurg  cas  de  Luxntiones,  etc.     Reportoira  d'Annt.  t»i  de  Pbj***  ^^''' 
Oba,  X     Four  cu*e«  of  Injury  to  the  Axillary  or  Brachial  VesacJa  or  Kerve*. 
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*  fhlm^n,  Elfimenl*  of  i^urg.,  voU  j    [k  821,  4tb  ed, 
5  St.  Barthol.  Hof<p.  Rep.,  1866,  voK  ih  p.  W<J* 

•  Mod.  Times  and  Gax.,  Feb.  1»  1873. 
'  Paiiss,  Bull.  80c.  Chir.  d©  Paris,  1877,  p.  !93. 
»  Berani,  Ibid.,  p.  193. 

10  Adftiiis.  Tilt?  Lant-et,  1880,  vol.  ii.  p.  260. 
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i*  Pricp.  quoted  bv  Marcband.  op  dl  .  p.  62*, 
1*  Hailey,  Brit.  MM,  Journ.,  1H«3,  vol.  li.  p,  ft84, 
^^  Agnew,  Philn.  Mod.  Tim*?s.  Aug.  16,  1S7S. 
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\wo  much  injured  that  immediate  amputation  became  necessary.     It  neems 

uite  pn>baUle,  therefore,  that  the  vein  ira*  also  turn,  hut  this  h  nut  stated*' 

Df,  H,  B.  Sands,  of  New  Ytirk,  in  attempting  to  reduce  a  downward  disloca- 

tin  of  aeven  or  eight  weeks'  standing,  in  a  hidy  Siy  years  of  age,  found  a  tumor 

idly  forming  in  the  axilla,  which  soon  attiiined  the  sixe  of  a  child's  head  at 

Jl  term;  discoloration  ensued,  and  the  pulsations  of  the  brachial,  ulnar,  and 

Kdtal  arteries  were  lost     She  was  also  greatly  prositrated.     It  was  evident  that 

Dme  Te«sel  had  given  way*  but  inasmuch  as  jihe  finally  recovered  without  any 

nrgical  operation,  it  is  scarcely  probable  that  it  was,  as  at  hrst  suspected,  a  rup- 

lire  of  the  axillary  artery,     I  ought  to  add  that  the  patient  was,  at  the  time  of 

lempted  reduction,  under  the  influence  of  ether,  and  that  great  care  was  said 

I  have  been  exercised  by  Dr,  Sands  not  to  employ  great  force  in  the  attempt. 

he  reduction  was  not  accomplished.^ 

l^Dr.  Strong  reports  a  ease  of  rupture  of  both  artery  and  vein  dnrin^  an  etl'ort 
reduction  of  an  old  dislocation  at  the  shoulder.  The  adhesions  were  first 
horougblv  broken  up,  and  as  manipulation  failed  the  operator  fdaced  his  heel 
1  the  axil  I u  with  a  towel  over  his  HUoulders,  and  fastened  to  the  arm.  On  the 
irtb  Attempt  there  was  a  gush  of  blood  from  the  axilla.  The  patient  died  in 
kirtv-tiix  hours,  and  the  autopsy  showed  rupture  of  both  axillary  artery  and 
in?] 

Cerebral  Accidents. — Lisfranc,  reports  a  death  from  cerebral  congestion.* 
"iubert^  in  making  a  second  attempt  to  reduce  a  dislocation  of  the  shoulder, 
caused  what  he  supposed  to  be  a  cerebral  hemorrhage.  Poinsot,  in  commenting 
apoD  thene  cases,  says  that  the  frequency  of  syncope  during  the  work  of  reduc- 
tion has  been  remarked  by  M.  Verneuil ;  and  that  3L  Despres  and  Crosselin  have 
thought  that  dislocations  of  the  shoulder  "  lend  themselves  badly  "  to  the  use  of 
chloroforuj.  Poinsot  turther  suggests  that  some  of  these  cerebral  accidents  may 
be  due  to  fatty  emboli,  or  thromboses. 

t Injury  to  Axillary  Nerves. — Very  many  accidents  of  this  kind  have  hap- 
n€<l  from  time  to  tinier  some  of  which  have  been  reported  by  Flaubert,  Mal- 
igne.  Lenoir,  Larrey,  Nelaton,  Panas,  Marchand,  Verneuil,  and  others," 
£Mien8  of  the  Soft  Parts. — Guerin  tore  the  arm  completely  from  the  body, 
an  attempt  to  reduce  a  dislocation  of  three  months*  standing,  in  a  woman  63 
y^t^im  of  age  J     Dr,  Thomas  Smith, ^  of  8t,  Burtholomew,  London,  saw  in  a  man, 
~1  years,  the  skin  and  muscles  turn  until  the  head  of  the  bone  was  exposed, 
tole  manual  extension  with  the  heel  in  the  axilla.    The  patient  died  on  the 
I  day. 

Tn^ainaiatioil,  etc. — Hutchinson  reported    that  inflammation,  suppuration, 
and  death  had  resulted  from  an  attempt  made  to  reduce  an  old  dislocation  cd"  the 

Ipmerus,  under  his  own  observation,'  A  like  result  followed  the  reduction  of  a 
hrfot  sabclavian  dislocation,  in  the  practice  of  l>r,  Courtright,  of  OhioJ**  Tr^-- 
H*^"  patient  died  of  inflammation  caused  by  attempts  at  reduction  of  a  snbcora- 
»id,  incomplete  dislocation.  The  dislocation  had  existed  four  months  and 
ad  been  subjected  to  repeated  unsncceflsfnl  attempts  at  reduction  with  India* 
rubber  lacs,  Jar  vis's  adjuster,  etc. ;  and  Norris'*  has  seen  a  enormous  axillary 
&tMO€»  caused  by  a  successful  reduction  of  a  dislocation  of  seven  weeks'  standing, 
^orria'a  patient  eventually  got  well. 

fcTractu^e  of  the  HTimenis. — An  attempt  to  reduce  a  dislocation  of  the 
imerus  uccasioned  a  fracture  of  the  surgical  neck  :  M.  IL»  mi.  7H  veara,  of 
rwklyn,  N.  Y.,  was  admitted  into  the  Long  Island  College  Hospital  during 


WilluH,  Sum  mil ry  of  Caae»,  Phila.  Med.  Time«,  Aug,  t6,  1873, 
SiikIs,  M.-*L  GtkZ,,  Mil  re h  8,  18.H0. 
P^.riH  Med.  Monthly,  Aug,  1*^88. 
Mtlgaigne,  Paris  eel,,  IH55,  vol.  ii.  p.  161. 
FIsulteH,  Marchiind,  op,  cit,,  r>.  106, 

M*Jg»igne,  Paris  ed.,  1855,  vol.  ii.  p.  151.     Marchand,  op,  dt. ;  Poiasot,  op.  eit* 
S,  Cooper's  First  Lines,  vol.  n.  p,  40(1 ;  Amer.  Journ.  MckI,  ^i  ,  1828,  p.  1M, 
Pmlth.  Th^-  Laru^t,  lft78,vol.  h.  p.  3. 
'   H  \/<m<\.  ]{o«ji,  Koporiat  vol.  ii*  (Cineiimati  Journ.  Med.*  Auf^.  18i>6,  p,  3<il,) 

<'  ncinnati  Lancet  and  Obaerver,  Jan,  1877, 

If.  uii,  :ni*rc}»and,  op.  cit.,  p,  114. 
iJonrii,  Amer,  Journ.  Mod,  rid,,  vol,  xxxvi.  p.  24. 
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the  apriiig  of  1860,  The  dielocatioD  had  existed  six  weeks,  and  was  subooracoid. 
On  the  dayof  admifision  an  attempt  was  made  Ui  reduce  it/both  by  Dr.  Johnton 
and  myself*  without  an  anaesthetic,  in  which  we  both  failed.  I  then  gave  her 
ether,  and  now  discovered  that  she  had  a  fracture  of  the  second  and  third  ribs 
on  the  same  aide.  The  fractures  were  ununited.  While  manipulating,  pulling 
the  arm  gently  and  rotating,  the  surgical  neck  of  the  humerus  eave  way.  She 
did  not  survive  the  injury  many  days,  and  the  autopsy  con  firmed  thia  diagnoaia. 

in  December,  1874,  Dr.  Stephen  Smith,  of  Bellevne,  met  with  the  aame  acci- 
dent in  attemptiug  to  reduce  a  subglenoid  dislocation  of  eight  weeka'  atanding, 
bef<ire  the  class  of  medical  students.  The  patient,  a  man  about  40  yeataj  wai 
under  the  influence  of  ether.  Manipulation  and  extension  had  be^n  freely  em* 
ployed  in  various  directions,  but  the  fracture  took  p!ace  when,  at  my  suggeatioQ, 
extension  was  for  a  m<»ment  relin(|uished,  and  while  Dr*  Smith  was  rotatiog  the 
humerus  with  the  elbow  at  a  right  angle  with  the  body. 

In  December.  1865,  R,  C.  aet.  32,  was  admitted  to  Bellevue  with  a  subcoraooid 
dislocation  of  the  left  ahouider.  The  accident  occurred  six  weeks  before*  On 
admission,  one  of  the  honse  surgeons  attempted  reduction,  and,  as  I  am  ioforroed, 
friictured  the  surgical  neck  of  the  humerus.  After  which,  Dec.  9th,  I  attemj 
reduction  before  tbe  class,  the  patient  being  under  the  influence  of  ether, 
without  success  Malgaigne  has  recorded  four  similar  cases.*  Two  cases 
referred  to  in  the  Lfincei,  February  G,  187t> ;  one  by  Howse*  and  the  other  by 
k'Sheen' ;  in  the  latter  of  which,  however,  a  euapicion  is  expressed  that  the  frac- 
ture  occurred  at  the  same  time  as  the  dislocation.  In  my  opinioii  the  fracture 
was  caused  by  the  attempt  at  reduction, 

Suminary- — Hupture  of  an  artery,  28  cases;  most  of  which  were  ruj>tun*aaf 
the  axiUary  artery.  Callender,  Lister,  Blackman,  and  Korte  lied  the  aJtilUrj, 
and  the  patients  all  dieii.  The  same  was  the  fact  in  the  Sheffield  case.  Warreo 
and  Leticvant  tied  the  subclavian  artery  successfully.  Gibson,  Gunther,  «nd 
Fanas,  who  resorted  to  the  same  operation,  were  unsnccessfuL  N^laton  tied  the 
subclavian,  but  the  result  is  not  stated.  Carrtither  and  Bellamy  practiced  dii* 
articulation,  and  their  patients  died.  f?ell  did  the  same,  hut  the  result  if  not 
Btated,  Rupture  of  vein  alone,  four  cases.  Price,  Hailey,  and  Froriep*»  patienU 
died;  Agnew's  patient  was  saved.  Rupture  of  artery  and  vein;  this  occurred 
in  Platner's  case,  and  the  patient  died.  Rupture  of  unknown  vessel,  one  cm\ 
no  operation  ;  recovery.  Lesions  of  the  soft  parts,  two  Ciises.  Two  deaths.  Of 
the  whole  number^  thirty-six,  twenty-five  terminated  fatallyj  in  four  the  result! 
are  uncertain,  and  seven  recovered. 

Of  fractures  of  the  neck  of  the  humerus  I  have  reported  three  cases,  a»d  I 
have  drawn  from  other  sources  six  cases,  making  in  all  nine.  My  own  patical 
died»  but  probably  not  in  consequence  of  any  injury  suffered  in  the  atterwftit 
reduction.  Norris  has  reported  three  cases  of  ancient  dislocation  into  the  axill»i 
trejited  at  the  Fennaylvanin  Hospital;  one^  of  four  weeks'  standing,  was  re<luce« 
in  thirty  seconds  by  the  aid  of  pulleys;  the  second,  which  had  existed  !*cv<*o 
weeks,  was  reduced  bv  the  same  means  in  about  one  hour;  and  the  third,  tjisl<> 
cated  ten  weeks,  was  left  unreduced  after  extension  and  counter-ex  tern*  ion  b*'^ 
been  made  for  an  hour.  In  the  second  case,  however,  suppuration  occurred  in 
or  about  the  joint,  and,  ou  the  tenth  day,  the  abscess  was  opened,  giving  exit  **» 
a  large  amount  of  pas.  He  left  the  hospitnl  with  the  partn  about  the  «i»ould^f 
atilt  much  hard  en  ea  and  atitll* 

DislocatioEs,  with  Fractures  of  the  Hnmerus  near  its  Upper  End--' 

The  older  writers,  almost  without  an  exception,  agree  in  «lechinng  ^"^ 
reduction  of  these  distoeations  impossible,  until  the  fracture  had  unlt*^' 
And  80  late  as  the  year  1828^  we  have  the  report  of  a  case  treated  in  ^\* 
manner  by  a  surgeon  in  Massacliusetta.     Dr.  Warren,  of  Boston*  him^* 
reduced  the  dislocation  at  the  end  of  four  weeks,  when  the  fracture  ^^* 


'  Malgaigne,  Paris  twl.*  1N55,  voL  ii.  p.  14S. 

'  Howse,  The  Lancet,  187«,  vol,  i.  p.  212,  from  Guy's  Husp.  Gat.  1ST«. 

*  Sbe<?n,  Ibid  .  p,  2\\, 

^  Norns^  Amur.  Joura«  Med.  Sci.,  vol.  xxaci.  p.  24. 
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hmtiema    luisociated    with   fracture 
(BrvunL) 


l^d  10  have  uniteJJ  But  since  the  intrixluctiou  of  amcsthetics,  imrae- 
diite  attempts  at  reduction  have  more  often  proved  successful ;  and  in 
no  case  can  the  surgeon  excuse  himself  for  having  omitted  to  make  the 
effort, 

ilichet  reports  an  example  ofthii^  kiiul  in  a  man  68  yeara  of  ape,  in  whom  the 

ilUIoaition  was  compHoatetl  with  a  trartun*  of  the  neck  of  the  humerus.     The 
,  AUempt  was  not  made  until  the  fourth  day, 
Jlllll  It  proved  8ucced«ful  without  extension. 

Ui fracture  was  afterward  adjusted  and  con- 

•olidtted.  8o  that  he  recovered  the  complete 

ai«  of  his  arm.-     At  a  meelinjr  of  the  New 

York  Academy  of  Medicine  in  May,  1855,  Dr. 

H'ltion    reported   a  case  of  fracture  of  the 
rus  near  il^   head,  couiijlicated  with  a 
itioQ  into  the  axilla.     The  patient  was 
Ti  robust  mao.  past  middle  age,  and  had  re- 

ceired  the  injury  by  a  hlow  on  the  shoulder 
ifrdm  a  atcjim -engine.  He  was  very  niurh 
[prastrated  at  the  time  of  admission  into  the 
|los{>ital.  and  the  examination  wa.H  not  nmde 
J  liRlil  the  following  morning.  The  arm  was 
I  then  found  lyin«r  close  to  the  side,  hut  in  other 
lRb«t>«ctJi  it  pre<^ented  the  usuhI  si^ns  of  a  disln- 
mtuui.  Ether  was  immediately  administered  ; 
tatk  while  extension  and  cotinter-exten.sion 
W$n  applied,  and  a  h weeping  motion  given 
to  the  ariiXt  drawing  it  from  the  body,  firm 
proBUre  with  the  fingers  wa«  made  in  the 
ftxilla,  forcing  the  head  toward  the  socket,  and  the  bone  slipped  into  its  posi* 

I  hAve  reported  a  case  of  supposed  dislocation,  accompanied  with  a  fracture, 
rhicb  I  succeeded  in  reducing  on  the  eighth  dav.*  I  have,  however,  twice 
ilejd  in  attempt."^  to  reduce  similar  dislocations.  The  firat  patient.  J.  R.,  set,  4&, 
■•admitted  to  Bellevue  Hospital,  having  received  the  injury  two  days  before. 
be  disloejition  was  subcoracoid,  and  the  humerus  was  broken  at  Its  surgical 
eck.  Having  placed  him  under  the  inlluence  of  ether,  a.H^isted  by  Dr.  Steplien 
kaadaeveral  other  surgeons  of  the  hospital,  1  attempted  to  reduce  the  dis- 
'  "  i%  but  after  a  trial,  prolonged  through  one  hour  or  more,  the  eti'ort 
The  second  case  was  in  a  man  aged  about  4i)  years,  who  was 
lo  Bellevue  Ho^ipital  in  July,  18l?4.  with  a  dislocation  of  the  head  of 
ifoerus  forward,  and  a  fracture  of  the  surgical  neck,  of  four  weeks'  standing. 
I  had  attempted  reduction  immediately  after  the  receipt  of  the  injury, 
tiled.  We  found  the  fractn re  still  ununited,  and  placing  him  iinder 
iUk  mUaence  of  ether,  we  tried  faith  fully,  by  pushing  and  pulling,  and  by 
varioitn  other  manoeuvres,  to  reduce  tlie  dislocation,  but  without  success.  The 
frmrturi'ti  united  in  both  cases  promptly,  and  attempts  were  subsequently  made 
lo  reduce  the  dislocation,  but  to  no  purjKwe. 

Examples  have  been  recorded,  however,  by  surgeons,  in  which  the  re- 
("duiHion  has  been  accomplished  itn mediately,  and  without  much  difficulty, 
I  by  simple  pressure  upon  the  heail  of  the  hone  while  the  patient  was  under 
llheititluence  of  an  aniesthetic,  uud  without  the  aid  of  extension:   indeed, 

I*  i?  quite  doubtful  whether  extension   in  these  cases  is  of  any  service. 

[  littve  already  said  that  I  have  once  succeeded  in  replacing  the  head  in 

Beaton  Med.  and  Surg.  Joiiru.,No.  1^  1828;  aIso^  Amer.  Journ.  Med.  8ci,t  vol.  li.  pt333> 
^•ehel^  Amer.  Joum.  Med.  Soi.|  vol.  xii,,  new  eer.,  p.  293,  from  Bulletin  de  Th^rap. 
J^%tic»ii,  Amer.  Journ*  Med.  Sci.,  vol.  xvi,,  now  ier.»  p,  383. 
^  m^B  Tot.  ix.  p.  %A, 
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its  socket  after  the  lapse  of  eight  days.     But  if  the  surgeon  were  to  fail 
by  pressure  alone,  it  would  be  proper  to  employ  extension,  especially 
with  abduction,  and  manipulation.^     In  the  event  of  a  failure  by  these 
means,  the  case  ought  to  be  treated  as  a  fracture,  and  the  earliest  period 
after  the  union  of  the  fragments  should  be  seized  upon  to  accomplish  the 
reduction  of  the  dislocation.    The  occasional  success  of  the  older  surgeons 
by  this  method  is  sufficient  to  warrant  the  attempt. 

Compound  dislocations  of  this  joiDt  will  be  discussed  in  a  separate  chapte:!' 
devoted  to  the  general  consideration  of  compound  dislocations  of  all  the  jointa* 
connected  with  the  long  bones. 

Dislocations  of  the  Humerus  Forward.  (Subcoracoid  and  Sub— 
clavicular.) — The  causes  of  this  dislocation  are  the  same  as  those  whicfa 
produce  dislocation  downward  into  the  axilla,  except  that  it  is  mor^^ 
likely  to  occur  in  a  fall  upon* the  elbow  or  upon  the  hand  when  the  Un^^ 
of  the  axis  of  the  arm  and  forearm  is  thrown  behind  the  body.  Wher^2^ 
my  records  have  stated  the  cause,  it  has  been  ascribed  to  a  direct  blo^P' 
upon  the  shoulder  sixteen  times,  and  to  a  fall  upon  the  hand  or  elbo^ir 
only  twice.  If  it  is  the  result  of  a  direct  blow,  the  impulse  has  usuall^'^ 
been  received  rather  upon  the  back  than  upon  the  outer  side  of  the  hea^i 
of  the  humerus ;  or  the  upper  end  of  the  bone,  having  been  originall^c 
thrown  directly  downward  upon  the  inferior  edge  of  the  scapula,  may 
have  been  made  to  assume  the  position  forward,  beneath  the  pector».l 
muscle,  in  consequence  of  the  peculiar  action  of  the  muscles,  or  of  th^ 
position  of  the  arm  in  an  attempt  to  rise.  By  this  latter  mode  of  expl^ — 
nation,  the  dislocation  forward  is  consecutive  only  upon  a  dislocation:* 
downward. 

In  several  instances  wliich  have  come  under  my  notice  the  dislocation  ha-=* 
been  due  to  muscular  action  alone.  In  one  example  the  dislocation  occurrt<l 
frequently  in  consequence  of  epileptic  convulsions.  This  was  in  the  person  of^ 
lad,  set.  18,  of  a  slender  frame  and  feeble  muscles.  When  the  dislocation  hail 
taken  place,  he  was  frequently  able  to  reduce  it  himself;  sometimes  he  wju* 
obliged  to  call  upon  a  surgeon,  and  at  other  times  he  left  it  out  a  day  or  two.  of 
until  it  became  reduced  spontaneously.  This  spontaneous  reduction  geoerallV' 
took  place  at  night,  during  sleep.  At  the  time  he  called  upon  me  the  bone  haii 
been  out  two  days,  and  he  could  not  reduce  it.  I  administered  chloroform,  and 
then  made  repeated  and  prolonged  efforts  at  reduction,  adopting  all  the  usual 
modes  of  manipulation,  but  without  resorting  to  mechanical  appliances.  The 
father  now  refused  to  allow  me  to  proceed,  and  he  was  taken  home  with  the  bone 
unreduced.  The  following  day  he  called  at  my  office,  to  say  that  during  the 
night,  while  asleep,  and  he  thinks,  while  turning  over  in  bed,  the  bone  sudnenlv 
resumed  its  j)lace. 

Drs.  E.  L.  Pardee  and  G.  C.  Arnold,  of  this  city,  have  recently  met  with  « 
case  of  simultaneous  dislocation  of  both  shoulders,  in  a  man  let.  3<S,  caused  by* 
fall  from  his  carriage,  his  arms  being  extended  in  front  of  him,  and  the  force  or 
the  concussion  being  received  upon  his  hands.  Both  of  the  dislocations  were 
subcoracoid;  and  they  were  easily  reduced  by  Dr.  Arnold.  Surgical  writers 
occasionally  refer  to  similar  examples,  but  the  number  of  cases  of  double  dislo* 
cation  on  record  is  small.  Most  of  those  recorded  have  happened  when  tliearni!» 
were  extende<l  in  i'ront  of  the  body,  as  in  Dr.  Pardee's  case  just  cited;  and  tb'^ 
dislocations  were  generally  subcoracoid. 

1  Hartslioriic.  Oaso  nMiucod  by   Manipulation.  Amor,  .lonrn,  Med.  Sol..  .Tan.  1Sj3.  {T 
27'i-4,  from  Mel.  Kxu miner. 
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[J.  ?.  MrLaren'  reports  two  in?*es  of  flihloraiion  at  the  shoulder  ooourring 
daring  sleep,  lioth  cfluej*  occurred  in  i)r,  Wiilson'a  priictice.  The  tirst  was  h  man 
ibout  W  years  ofaj^e,  who  awoke  tme  night  with  an  acute  |iuin  in  his  lei"t  shoul- 
der, mid  complete  Ioms  of  power  in  the  arm.  Three  months  after  I>r.  WutsoQ 
ffduce<l  the  luxation  witli  the  heel  in  the  axilla.  The  s^econd  wart  a  man  uoder 
0, who  by  bis  moans  awoke  his  brother;  he  had  great  pain  in  the  left  j^bonlder 
tot]  Joss  of  power  in  the  turn.  One  month  after  Dr.  Watson,  failing  to  reduce  it 
livordinarv  meant*,  opeiied  the  joint  und  turvtid  the  head  from  its  locAtion  under 
the  foracoid  process  urio  the  glenoid  foiv*<a  with  a  lithotomy  sacoop.  The  capsule 
was  lorn  completely  away,  and  the  two  upper  facets  of  the  greater  tuberoiiity 
bud  been  broken  nfl',] 

Pathology. — The  anatomical  relations  and  the  varlontJ  lesions  which 

generally  accompany  a  complete  dislocation  forward  are  of  two  prinripal 

nrieties,  differing  mainly  in   the  decree  or  extent  of  the  displaecment. 

Thus  we  Diay  find  the  head  of  the  humerus  resting  f*enf'ath  the  roraroid 

[froctstt  (subcoracoid),  having  the  eon  joined  tendon  of  the  short  head  of 

(the  biccpis  and  of  the  coraco- brachial  is  lying  upon  its  anterior  surface, 

ilrhile  118  po.«iterior  and  outer  surface  re^ts  upon  the  venter  of  the  scapula 

fn>nt  of  the  glenoid  fossa;   in  whieh  position  it  has  usually  thrust  up^ 

'  a  greater  or  less  extent,  the  belly  of  the  siihseapular  muscle. 

Sir  Aailey  Cooper.  Fergusson,  and  others,  mentioning  this  form  of  dislocation. 
lU  it  k  ** dislocation  int*j  the  axilla;  '*  by  Moyer  it  m  called  a  *' primary  luxation 
nrard/*  Dr.  Woud,  of  New  York,  has  reported  an  example,  accompanied 
ilh  A  fracture  of  the  neck  of  the  humerus,  which  he  ha^i  named  "dislocation 
der  the  subscapularis  muscle.  The  drawing  which  accompfluied  the  report, 
ade  from  the  autop,"<y,  authrienlty  shovvs*  that  it  wiia  a  dislocution  of  the  same 
aracter  as  that  which  1  am  now  de^^cribing-  Dr  Purkcr  ban  called  attention 
a  similar  case,  an  account  of  which  was  fir.^t  given  in  Reese's  edition  of 
C'fjoper's  Sur*jicnl  Difflonarif.  The  head  <d'  the  humerus  reposed  in  the  **  sub- 
scapular fossa,"*  Ky  Malgaigne,  Vidal  (de  Cas-^^iH),  nnd  others,  this  is  called  a 
»ubc«»racoid  dislocation,  a  term  which,  lis  beinj]^  more  distinctive  and  appropriate 
tHan  either  of  the  others,  I  sihall  choose  to  adopt. 


In  the  second  variety,  the  hea<l,  Imvin^  escaped  from  underneath  the 

comcoirl  proeeSvS,  is  made  to  approach   nearer  to  the  sternum*  so  an  to 

^pply  ttuflf  htftre  or  iesH  cloHelt/  to  thf   hi/erior  edge  qf  the  ciarirle  (sub- 

lavicular).      In  which  case  the  head  an«l  neck  will  be  placed  behind  the 

toralis  minor,  anrJ  also  behind  the  short  head  of  the  bice[)s  and  eoraco- 

hialis  ;  or  between  these  several  muscles  on  the  one  hand,  and  the 

rratus  magnum,  coverini;  the  second  and  third  ribs,  on  the  other  hand. 

jKui  the  appeanxnces  wliicli    accompany  this  more  advanced  form  of 

islwation   writers  have  generally   based  iheir  descriptions,  di agnosia, 

vatuient,  etc.,  of  forward  dislocnti^ins. 

In  either  form  of  the  accident,  the  delt<jid,  with  tlie  supra*  and  infra- 

inatus,  is  greatly  stretched,  and  the  two  latter  sometimes  torn ;  the 

.pularls  is  disphiced  upward  and  backward,  while  its  tendon  is  in 

instance-s  completely  wrenched  from  the  head  of  tlic  humerus.     Mr, 

nchsen  has  seen  the  lesser  tubercle  Itself  completely  broken  off  in  tw^o 

3t  am  pies  of  this  accident  which  he  has  been  permitted  to  examine  after 


»  Edin.  MciL  Jouru,.  .Tuly.  1889. 

*  Wood,  New  York  .TouriK  of  Med,,  May.  1850,  p.  2h2. 

'  Parker,  Ibid.,  March,  1852,  (>.  187. 
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death.'     Occasionally  the  axillary  nervea  are  carried  forward  with  the 
head  of  the  bone;  and  in  this  case  the  pain  p»roduccd  by  their  being  thua 
}>rc?a8ed  upon  is  even  greater  than  in  dialocations  into  the  axilla,     hi  thi^ 


Fio.  3t5. 


Fi^.$7« 


f^^lKH>rtt(»>id  dUlocntion, 


i^uhelaTieulnr  dislocntiuii. 


accident,  as  in  dislocation  downward,  the  long  head  of  the  biceps  is  RotDC- 
tiinci*  broken ;  the  circumflex  nerve  may  be  contused  or  ruptured,  and 
the  capsule  ia  generally  torn  very  extensively. 

[Mr.  Flower*  affirms,  an  a  result  of  the  examirmlion  of  numerous  specimeas 
anil  report-^  of  dissectioTiH,  that  ''  the  long  tendon  of  the  biceps  is  rarely,  if  evef. 
injured*'  in  this  dislocation,] 

Symptoms. — ^If  the  dislocation  is  subclavicnhir  (Fig,  376),  a  depro* 
sion  exists  under  the  outer  end  of  the  acrouiinn  process^  extending  s*!:^^ 
underneath  its  posterior  margin  ;  the  elbow  hangs  away  from  tlic  bodv, 
and  a  little  backward;  the  axi*  of  the   liuib  is   muclj   change<l,  being 
thrown  inward  in  the  direction  of  the  middle  of  the  clavicle,  tht*  whole 
body  inclining  moderately  to  the  same  aide :  there  is  also  more  or  \^^ 
inability  to  move  the  arm,  especially  in  a  direction  forward  or  outward; 
a  fulness  is  seen  underneath  the  clavicle,  and  to  the  sternal  aide  of  the 
conicoid  process,  occasioned  by  tlie  head  of  the  humerus,  and  the  he^ia 
uioving  with  the  shaft  the  arm  is  lengthened.     To  these  we  may  add  *^^^' 
comnjon  sign  of  all   dislocati/uis  of  the   humerus*  mentioned  by  Dug^*- 
viz.,  the  impossibility  of  placing  the  hand  upon  the  opposite  shoui^*^ 
while  at  the  same  moment  the  elbow  is  made  to  touch  the  fmnt  of   ^^ 
cheat.     If  the  dislocation  is  forward,  but  subcoracoid,  the  head  of   ^* 


bone  will  lie  found  below  this  process  and  deep  in  the  anterior  margi^*^ 


the  axillary  fossa.  It  caiinot,  therefore,  be  so  distinctly  felt:  but  ^^^ 
Cither  signs  are  the  same  as  in  the  dislocation  forward  under  the  elavi^**"' 
except  tliat  the  arm  is  usually  longer  than  the  opposite  arm. 

1  ErieliHen.  ftcieiuje  iiuil  Art  of  Surgery,  2d  Amer,  <hL,  p.  1*:»0. 
>  8y«t«m  of  Surgcn'i  vol.  \'u 
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FrognoBU. — While  on  the  one  huii<l  experience  has  shown  that  the 
axillfiiy  nerves  and  artery  are  le^ss  liaf>le  to  suffer  serious  and  pennanent 
iiijurv  than  in  dislocation  downward  {siihglenoid),  *dm\  that  the  capsule, 
^ith  the  tendinous  and  muscular  tissues  ahout  the  joint,  are  no  more 
liable  to  laceration — on  the  other  hand,  the  difticulty  of  reduction  has 
been  often  increased,  and  consequently  a  large  number  of  examples,  in 
pTOpurtion  to  the  actual  number  which  occur,  have  been  left  unreduced. 

Fia.  3T7. 


'\ 


lug  unU)m  pOBt^rinr  IihIT  of  capsulo  in  atihoorttcoid  diBlocation  of  humerus.*   (Gaaa*) 

^  ^'.  Morris  relates  ti  case  which  the  surgeon  who  was  first  called  supposed  to 
^  t»€  a  mere  contusion,  but  which,  on  being  admitted  tn  the  Pennsylvania  Ho-^pital, 
iJifee  months  after  the  accident,  waa  fouml  to  be  adiwlocation  forward  under  the 
clavicle.  The  arm  was  almost  useless.  Dr,  Norria  made  exteu-iion  and  counter- 
^^ndon  with  compound  pulleys  nearly  an  hour,  but  to  no  purpose;  and  tinally, 
Rt  the  request  of  the  patient,  the  attempt  was  i^ven  over.* 

Treatment. — The  same  rules  of  treatment  which  I  have  established  in 
'^^^^tiou  to  dislocations  into  the  axilla  (subglenoid)  will  be  found  to  be 
*PPUeable  to  this  dislocation  ;  with  the  exception  that  the  position  of  the 
^  in  manipulation,  or  in  extension,  will  be  at  first  somewhat  in  a  line 
"*^*kward,  and  that  our  efforts  will  frequently  have  to  be  continued  with 
tnor^  pei^everance,  although  with  less  fear  of  injury  in  consequence  of 
^'^Pposed  adhesions  between  the  artery  ami  the  adjacent  tissues.  The 
r^^teijgion  also  must  always  he  made  downward  and  outward,  if  the  dia- 
f  j^Uon  is  subclavicular,  until  the  head  of  the  bone  has  escaped  from 
l^'ieaih  the  coracoid  process;  we  may  then  pull  directly  outward  or  even 

*  Norria,  Auier.  Journ.  Med.  Sci.,  vol.  xxv,  p,  279. 
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rard»  at  the  same  moment  pressure  is  made  with  the  hand  upon 

.»«  hei  iiie  hone  in   the  direction  of  the  »oeket«  and    the  arm  is 

fotated       '        ,     If  the  dt^^loeation  is  stibcoriieoid,  our  modes  of  pro- 

in  trcely  vary  iu  any  r^peet  from  thoae  wbieh  i  have  recom* 

ocatioD  into  the  axilla* 

juna,  (if  Chicago,  hftving  in  mind  the  probahle  reaiitaoce  oflered 
rior  and  untorn  portion  of  the  capaule,  direotfl  that,  in  the  iubsoni- 
coid  ili^loeation  an  a^btant  ihall  ^x  the  shoulder 
while  the  surgeon  rai^ea  the  arm  to  a  hon gonial  pcni- 
tion,  carrie:^  it  backward ,  rotates  it  external Ijr,  and 
draws  it  into  position.^ 

Professor  Guno  does  not  fail  to  ohserve,  however, 

that  thia  method  doe-^  not  always  succeed*  owiog,  m 

u_  ii^;*.i-»  ^-.j  ^^  othera  have  suggested  before^  to  the 

jfl  hR9  slipped  through  a  narrow  rent 

be  same  tiling  happens  «>ecasioiialfr, 

►ther  distlocatioaN  r>f  the  shoulder. 

^  _  _..„-_.  nations  complicated  by  thia  peculiar 

^^^    ^    J  pal  hoi,  itioDj  he  applies  the  term  '*  at*oa»«- 

^^^^^P^^  i  ioim/"  iped  bead/    says  F'rofessor  Gtiim^ 

^^^^^^  1  '*  nndei  i mst an ces,  would  be  firmly  grasped 

»  \         bv  the  lis  fissured  opeuing  in  the  capitis, 

i^t  as  to  foil  all  mere  manipuliktoiT 
tree  times  encountered  what  I  h*i> 
his  state  of  the  parU.  In  one  cue 
to  be  able  to  demonstrate  ihe  cJ^ 
views.  It  WH:*  an  i*ld  forw&Hdi*- 
ifter  breaking  up  the  adheaiooa,  I 
ae  the  head  to  reenter  the  socket 
JL  the  arm  and  the  necessiity  of  relief, 
^ependenee  of  a  family  on  thb  af^t 


kl    ftpponrniscjo    of 
ji-aoaid    dUlocaiion. 
^noawii.) 


Ill 
ht 
To  ah, 

[jalhol, 
ous,*' 
'*  nndei 
by  the 
in  sucL 
ettbrt^. 
eon  Bid**! 

it    WI4* 
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Wwi  uoabi 
The  nsele* 
owing  to 


induced  me  to  cut  down  upon  the  diftlocated  head,  when  I  found  the  condition 
abo%'e  described.  I  freely  divided^  with  a  bistoury,  one  border  of  this  slU  w 
the  capsule,  and  replaced  the  head  in  the  glenoid  fiaaaa,^' 

While  I  do  not  doubt  that  "buttonholing''  the  head  is  sometimes  a  cau«eof 
the  irreducibility  of  recent  shoulder  dislocations  by  the  oriiinary  methodi  of 
manif>ulaiion,  vet  it  is  not  plain  to  aie  that,  in  the  case  of  the  ancient  diaJoci- 
tion  cited,  the  hand!*,  which  being  cut  permitted  the  bone  to  return  to  its  sock^fn 
were  not  supplementary  or  adventitious  structures.  Nor  am  I  prepare'l  ^ 
admit  that  in  all  recent  cases,  where  well-directed  manipulation  does  not  efiect 
reduction,  the  impediment  consistii  solely,  or  in  all  C4ii4eii,  in  a  hiittonholit?  *" 
the  head. 

The  plan  adopted  in  the  following  ease  has  been  found  sufficient  in  seveiral 
examples  of  subcoracold  dislocation  :  Mr*  McA*,  of  Buffalo,  iet.  73*  moderat«^7 
muaenlar,  fell  through  a  trap*door,  striking  upon  his  right  elbow,  and  dial^^ti^f 
the  humerus  forward.  VV^ithin  two  hours  after  the  accident,  I  found  the  hesku 
of  the  bone  re.tting  under  the  coracoid  proceas,  where  it  could  be  dislinctiv  f^" 
and  flee n.  There  wm  a  marked  depresaioQ  under  the  acromion  process,  and  tbe 
arm  was  carried  out  from  the  body  and  slightly  back.  He  had  not  anflered 
much  pain.  The  patient  was  seated  in  a  chair,  and  while  Dr.  Lemon  8upport««* 
the  acromion  process,  I  pushed  the  head  of  the  humerus  outward  toward  ^^® 
socket  with  my  left  hand,  while  with  my  right  I  pulled  gently  upon  the  arix^  ^^ 
the  direction  of  the  axis  of  the  body.  After  about  twenty  seconds  it  slid  s^^* 
denly  into  its  place  with  an  audible  snap.  , 

Simple  manipulation  alone  will  also  be  found  suflScient  in  many  cases  of  ^^ 
clavicular  dislocation.    S.  G.,  aet  21,  fell  upon  the  sidewalk,  and  dislocated    ^^ 
right  humerus  under  the  clavicle.     We  found  him  about  an  hour  after  the  *^^^^ 
dent,  sitting  with  his  head  inclined  to  his  right  side,  and  supporting  his  el  *^^ 


^  Gunn,  loc.  cit. 
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wiih  h\»  I  ell  hand,     A  marked  dei^renaion  exwk'd  under  the  outer  end  of  the 

I  ncfoinioii  process,  and  in  stead  of  the  UHual  fulness  there  wa^  a  fiatneas  under 

I  the  pnjceda  behind.     The  elh<iw  wils  cjirried  4jut  from  the  body,  and  very  r*liffhtly 

W'kward.     While  Dr.  Board  man  supported  the  acromion  prooa^s  I  Hi  tea  the 

elbow  from  the  side,  carrying  it  hrst  upward  and  backward,  and  then  tWrward, 

making  thus  a  ahon  detour  with  the  arm,  iitid  when  tlie  nianteuvre  was  nearly 

fjimpleted  the  bone  slid  into  its  socket  with  a  slight  snap.     Net  extens^ion  was 

Liued,  and  no  more  torce  employed  than  was  auffieient  to  lift  and  rotate  the  arm. 

If e  was  not  at  the  time  of  the  reduction  feint,  nor  were  hi^*  niuacle.^  relaxed  from 

ny  other  cause. 

More  thaQ  once  I  have  accomplished  the  reduction  by  extension  made  directly 
pipirard,  a»  in  the  following  example:  A  gentleman,  45  years  of  aj^j^e,  had  his  left 
boulder  dislocnted  forward  under  the  clavicle  in  a  railroad  collision.  A  young 
urgeon  had  been  making  extension  in  vanou;*  ways  for  half  au  hour,  when,  by 
ijacing  my  foot  upon  the  top  of  the  scapula  and  dritwing  the  arm  directly 
Ipward.  I  accomplished  the  reduction  immediately  and  witboui  much  effort. 
|ix  months  after  the  accident,  I  found  the  deltoid  muscle  couHiderably  wasted, 

I  he  was  still  nnable  t^j  raise  his  arm  to  a  right  angle  with  the  body. 
^(have  in  this  way  also  reduced  a  dislocation  which  had  existed  seven leen 
Bftt  the  nature  of  the  accident  having  been  misunderstood  by  the  attending 
feon.  The  man  was  23  yeara  old,  and  qmU*  mnsculur.  The  dislocation  had 
?en  produced  by  a  severe  blow  received  directly  upon  tlo-r  shoulder,  and  the 
wa^  still  considerably  swollen  and  very  tender.  The  reduction  was  accom- 
tshed  in  a  few  seconds  \vhile  the  patient  was  under  the  inlluence  of  chloroform, 
my  hands  alone,  aided  only  by  the  press^ure  of  the  foot  ujion  the  top  of  tbe 
iipula.  The  method  adopted  anccessfully  in  both  of  the  preceding  cases, 
imeh%  pulling  directly  upward,  ought  generally  to  be  considered  a  ia.*^t  resort, 
much  as  it  especially  exposes  the  axillary  artery,  vein,  and  nerves  to  injnry. 
In  December,  IKoT.  Dr.  White,  of  Iludalo,  and  I,  reduced  a  subclavicular  diu- 
tion  of  the  right  ,ihoulder,  which  had  existed  sixty  days,  in  a  man  <>8  years 
^jgc.  The  surgeon  who  first  saw  the  man  thought  it  was  only  a  sprain  or  a 
bruise,  \Vhen  he  came  to  Butfalo,  the  whole  limb  was  enormously 
len,  and  we  had  not  much  expectation  of  accomplishing  a  reduction  without 
resort  to  pulleys  and  tmiesthetics.  He  was,  however,  pUic<?<i  upon  the  Hoor, 
after  extension  made  for  about  half  an  hour,  during  which  time  we  bad 
*  the  arm  in  various  directions,  upward,  outward,  and  doxvnwurd,  I  at  last 
ell  vrhtle  my  heel  was  placed  in  the  axilla,  and  while  the  limb  was  under- 
ling a  slight  rotation.     No  ameslhetie  w*as  f  mployed. 

Dr  Cuykendall,  of  Bucyrua,  Ohio,  informs  me  that  be  has  recently  reduced 
Navicular  dislocation  on  the  Hixty- fourth  day.  in  a  man  f>2  years  old,  by 
following  method:  "  Ab  a  last  resort  1  .secured  the  pulleys  iu  the  arm  above 
leelbijw,  making  the  coimter-exterisiiui  with  8key's  knob  in  the  axilla,  Hexed 
learna  and  made  extension  dowoward  and  forward-  and  whioi  wrll  extended  I 
K>Ye4  his  bo^ly  under  the  pulley  ropes,  so  as  to  bring  the  arm  forcibly  across 
itbrenst;  then,  keeping  up  the  extension,  I  had  Dr.  Richey  [>t}ice  his  knee 
wn  the  lop  <d'  the  scapula,  and  lock  bis  fingers  around  the  i-liiow,  while  I 
pWd  my  knee  against  the  elbow  and  locked  my  tingera  around  tbt^  top  of  the 
KRpula.  and  directing  the  extension  removed,  wc  forced  the  bone  upward  and 
outward  to  its  sockets;*'  adhesions  w^ere  felt  to  give  way,  and  the  restoration  of 
th^'bone  w*jim  found  to  be  complete.  It  will  be  understood  that  this  method  did 
not  succeed  until  after  repeated  and  long-continued  efforts  bad  been  made  by 
other  methods,  such  as  pulling  down,  pulling  out,  and  pulling  directly  op, 
pf*  Cuykendall  informs  me  that  this  is  the  second  time  be  bus  i^ucreeded 
">**  completing  "  the  reduction  of  old  dislocations  of  the  shtmlder  by  thia 
*nwi(£uvre. 

These  several  ciises  are  mentioned  thnt  the  sturgeon  may  untler.stand 
[jHt^  itnpoKsible  it  i.s  always  to  estaldisb   jibsokite  untl  invariable  rules  of 
jdure  which  shall  be  applicable  to  every  accident  of  this  character, 
method  which  will  succeed  readily  in  one  case  may  fail  completely 
I  *ti  another,  ul though   bcbmging  to  the  same  cluxss,  and  not  apparently 
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differing  in  its  anatomical  relations.  Before  relinquishing  the  attempt, 
we  ought  to  have  put  into  requisition  all  the  expedients  which  the  expe- 
rience of  other  surgeons  has  shown  to  be  worthy  of  trial. 

During  the  year  1865,  two  ancient  subcoracoid  dislocations  came  under  my 
observation  at  Bellevue  Hospital.  One  of  these  cases,  in  the  person  of  J.  T , 
set.  49,  had  existed  two  years  or  more.  He  was  employed  about  the  hospital  u 
a  carpenter,  and  had  a  tolerably  useful  arm.  The  second,  in  the  person  of  R. 
C,  set.  32,  had  existed  six  weeks  when  she  was  admitted.  Various  attempts  hid 
been  made  to  reduce  the  dislocation  before  admission.  During  the  week  follow- 
ing her  admission,  an  attempt  was  made  at  reduction  by  Dr.  Verona,  an  intel- 
ligent house  surgeon,  subsequently  by  Dr.  James  R.  Wood,  and  at  the  end  of 
three  months  the  attempt  was  made  by  myself,  before  the  class  of  medical 
students,  the  patient  being  each  time  under  the  influence  of  an  ansesthetic.  She 
was  finally  discharged  with  the  bone  still  unreduced.  M.  C,  aet.  46,  was  ad- 
mitted also  to  the  Charity  Hospital,  in  Feb.  1864,  with  the  same  dislocation, 
which  had  existed  six  months,  having  been  mistaken  at  first  for  a  fracture.  I 
found  her  arm  free  from  swelling  or  paralysis,  and  moving  auite  freely  in  ito 
new  socket,  and  declined  to  make  any  attempt  at  reduction.  July  28,  1873,  an 
Irishman,  about  40  years  of  age,  was  admitted  to  St.  Francis's  Hospital  with  i 
subcoracoid  dislocation  of  the  humerus  of  eight  or  nine  weeks'  standing.  The 
surgeon  who  first  saw  him  believed  that  he  reduced  the  dislocation,  but  several 
weeks  later  he  found  it  was  again  out  of  place,  and  he  tried  ineffectually  to 
reduce  it.  My  own  efforts,  continued  for  an  hour  or  more,  were  equally  unsuc- 
cessful. 

The  two  following  cases  are  recorded  in  order  that  they  may  illustrate  the 
apparent  inutility  of  a  successful  reduction  in  some  cases.     W.  E.  D.,  of  Bridge- 
port, Conn.,  received  a  subcoracoid  dislocation  of  the  right  arm,  in  conaeauence 
of  a  violent  and  direct  blow.    Dr.  George  Lewis,  of  Bridgeport,  a  very  intelligent 
surgeon,  reduced  the  dislocation  within  half  an  hour,  the  patient  being  QD<^ 
the  influence  of  ether.    The  restoration  of  the  bone  was  complete,  and  attend*^ 
with  an  audible  sound.     The  arm  was  subsequently  very  painful,  and  at  the  et^^ 
of  three  weeks  Mr.  D.  consulted  a  "  natural  bone-setter."  who  manipulated  th^ 
limb  violently,  and  perhaps  dislocated  it.     July  9,  1870,  eight  weeks  after  i^^ 
original  accident,  I  found  the  bone  unreduced,  and  in  the  presence  of  a  numb^^ 
of  medical  gentlemen  at  Charity  Hospital,  effected  reduction.     The  patient  w2»^ 
aniBsthetized,  and  the  reduction  was  accomplished  only  after  considerable  e^' 
tension  and  manipulation  had  been  practised;  the  return   of  the  bone  to  i^*^ 
socket  being  accompanied  with  a  grating  sensation.     A  thick  })ad  was  the^ 
placed  in  the  axilla,  and  the  arm  and  forearm  secured  across  the  front  of  th^ 
chest.     Mr.    1).  remained  under  observation   for  some  time;  but  it  was  j^cxp^ 
evident  that  the  head  of  the  bone  was  gradually  receding  from  the  socket,  an«* 
that  he  was  not  to  have  a  very  useful  limb. 

Jan.  10, 1875,  L.  B.,  tet.  40,  was  thrown  from  a  carriage  at  Norwich,  Conn-  ' 
causing  a  subcoracoid  dislocation  of  the  left  arm.  FIn-^  days  later  Dr.  Cassidy"  • 
of  Norwich,  reduce<l  the  dislocation,  the  reduction  being  accompanied  with  ^' 
grating  sensation.  Four  days  later  Dr.  Cassidy  found  the  arm  again  ^lislocateci - 
and  he  again  reduced  it.  Feb.  11th,  thirty- two  days  after  the  original  accident  ^ 
the  arm  was  examined  by  myself  and  other  visiting  surgeons  at  Bellevue.  Som^' 
of  the  gentlemen  doubted  whether  it  might  not  be  a  fracture  of  the  surgical  necl^ 
of  the  scapula.  In  my  opinion  it  was  a  dislocation.  On  the  same  clay  befor«^* 
the  class,  and  under  ether,  I  eflected  reduction  by  manipulation,  very  little  e^  " 
tension  being  employed.  The  arm  was,  however,  manipulated  in  various  direc^^ 
tions,  and  considerable  adhesions  were  torn  before  success  was  attained,  tfm  •? 
bone  returning  to  its  socket  suddenly,  and  with  a  grating  sensation,  while  tl»« 
heel  was  in  the  axilla,  and  I  was  pulling  moderately  upon  the  arm.  So  ori^ 
doubted  the  fact  of  reduction  ;  the  arm  was  now  done  up  as  in  the  precedinC" 
case,  and  the  patient  remanded  to  his  ward.  A  few  days  later  I  found  the  hei*<* 
of  the  bone  had  receded  from  its  socket,  and  was  evidently  tending  to  as-^unie 
the  position  in  which  I  first  saw  it;  and  the  motions  of  the  joint  were  verr 
limited. 
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^uite  probable  that  among  the  successful  cJises  of  reduction  of  old 
diftlocations  of  the  sboultler,  reported  from  time  to  time,  many  have  com- 
pleted their  history  in  a  similar  manner.  Possibly  there  may  have  been 
in  each  of  these  exmnple.s  a  fracture  of  the  inner  lip  of  the  glenoid  cavity, 
«  condition  which  has  been  verifle<l  in  several  autopsies  of  old  shoulder 
dislocation.  The  rapid  clianges  which  often  take  place  in  tlie  socket, 
m\  in  the  condition  of  the  adjacent  tisswcs,  may  Jtlso  account  for  the 
'iifficuky  whicli  we  often  experience  in  reducing  these  dislocations,  and 
(if  retaining  thera  in  place  after  reduction.  In  Professor  Lister's  case, 
alfduly  referred  to,  at  the  end  of  seven  weeks  tlicre  wa^^  a  complete 
s«)cket  formed,  smooth,  cartilaginous,  anil  partly  bony  :  and  strong  fibrous 
hmU  had  formed  between  the  coracoid  process,  the  surgical  neck  of  the 
and  the  axillary  artery,  containing  a  spiculum  of  bone. 


Dislocations  of  the  Humerus  Backward.     (Subspinous,) 

This  fonn  of  dislocation  has  been  seljoni  met  with.  Unly  two  casefi, 
according  to  Sir  Astley  Cooper,  occurred  in  Guy's  Hospital  in  thirty- 
eight  years.* 

S^diilot.'  Malgaijroe,  De«claux,*  Van  Bureu/  W.  Pwrker,^  Lepelletier^"  Trow- 
bridge.'  Physiek,  Snyder,*'  Hteplien   >5mitii,  and   myself,  have  each  seen  one 
example.     Examples  have  also  been  seea  by  Dupnytrco, 
Amolt,  Best,  Le  vac  her,  Herard,   Fizeau,  Velpeau,   Fer-  p^^  3-^, 

Sutsotij  Kirkbride,''  and  by  Roperi§.'*'    To  these   the  re- 
acvches  of    Poineot'^   have   added   the  observations   of 
Jiftcanasade.  Ph.  Boyer,  (Toyriind,  Alaboii^sette,  En  right, 
LAUgier,  B*>uisw(ni,  Pi  el,  Mark  ham ,  I>.  MoUiiTe,  Bail,  C. 
?^ier,  Deapni-s,  Doplay,  Sebilleau.  Schmidt,  and  Tillaux. 
Dr.  Stepiien  Smith's  Ciise  was  seen  by  mvi^elf  ten  days 
'  er  the  accident,  by  conrte«y  of  Dr.  Smith.    Tlie  patient, 
,  C,  a't.  M^  fell  down  a  flight  of  stairs^  etrikia^^  on  the 
out  of  his  shoulder.     A  surgeon,  who  saw  him  a  few 
am  after,  thought  it  was  simply  a  bruise.     Sept.  21,  he 
ftii  jnmate  of  Bellcvue   Hc>s|rital.     The  head  of  the 
lUQKrUii  could  be  distinctly  seen  in  iu  new  position,  and 
tlierf  was  a  marked  depression  under  the  acromion  pro- 
e^eciully  in  front.     The  elbow  hung  very  slightly 
the  bo<iy,  and  ticarcely  more  forward  than  the  oppo- 
*\bow.     He  could  carry  it  forward  pretty  freely,  and 
tittle  out,  but  he  eould  not  carry  it  back.     He  sutlered 

little  pain,  and  there  waa  iii>  swelling  of  the  arm  or  hand.    On  the  following 

lay  Dr.  Smith  reduced  the  dislocation  easily,  by  palling  the  arm  forward,  and 

*  theBaaie  time  pushing  upon  the  head  From  behind.     Dr.  Smith  informs  me, 

iwever,  that  the  bone  became  displnced  on  the  following  day;  but  that  it  was 

reduced,  and  afterward  remained  in  place. 


Subspinous  dialfication. 


.  Ooopeft  op.  cit.,  p.  352. 
J  fiWiUoi.  Amcr.  Jounj,  of  Med.  Si-L,  vol.  xilL  p.  651.  Feb.  1834. 

•  I>MnWix,  New  York  Jonrn   of  Med.,  Nov.  1851,  p.  lOH,  from  Revue  M^dics)«, 

*  V       *^  .  Ibid..  Nov.  l?^51,p.  110. 

*  ^  L,  March,  18rj2.  p.lSfl. 

•  !  \Tii*^r.  Joum.  jfled,  Sci,,  voL  xvu  p,  j2ti,  from  Arch*  Goii.^Nov.  1834. 

*  1  '  ►!!  Med.  and  Surg.  Jouru.,  voLxxvii.  p.  99. 

•  «.  •  New  York  Journ,  Med..  M»t<jIi.  1852. 
*•  Am.'r.  Mk^L  T:(nes,  November 9,  18^1,  vol.  v.  p.  303. 

'*  Pointot,  French  ed.  of  this  treutise,  p.  860. 
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Causes. — One  of  the  patients  mentioned  in  Mr.  Cooper's  book  had  his 
shoulder  dislocated  backward  in  an  epileptic  convulsion  ;  one  had  fallen 
upon  his  shoulder  ;  another  met  with  the  accident  while  pushing  a  person 
violently  with  the  arm  elevated  ;  and  a  fourth,  seen  by  Coley,  was  "  pulled 
down  by  a  calf  which  he  was  driving,  a  cord  having  been  tied  to  one  of 
the  calf  s  legs,  and  being  held  fast  by  the  man's  hand/*     Markham's 
patient  being  thrown  from  his  horse  and  holding  upon  the  bridle  with 
his  right  hand,  the  arm  was  drawn  forcibly  upward.     Despres's  patient 
had  his  left  arm  engaged  in  the  collar  of  his  Ijorse,  when  the  animal 
lifting  his  head  suddenly  threw  his  arm  upward.     Bell's  patient,  a  minor, 
aet.  18  years,  had  been  caught  in  an  earth-slide  when  his  arm  was  ex- 
tended upward.      My  own   patient,   F.   K.,    had    his   arm    caught  in 
machinery  on  the  14th  of  January,  1860.     The  dislocation  was  discoT- 
ered  when  I  was  preparing  to  amputate  the  arm  soon  after  the  accident 
occurred.     Pile's  patient,  a  woman,  had  her  arm  forcibly   twisted  br 
her   husband   during   an   altercation.      Desclaux's  patient  fell  from  a- 
height  with  his  arm  in  front  of  him.     The  same  wa,s  the  fact  with  Mol- 
liere's  patient,  except  that  the  fall  was  upon  the  sidewalk.     In  the  cases- 
seen  by  Dr.  Parker,  of  New  York,  a  woman,  set.  60  years,  had  fallen  for — 
ward  and  was  struck  upon  the  outside  of  her  elbow,  arm,  and  shoulder  — 
No  attempt  was  made  to  reduce  it  until  the  fourteenth  day,  she  no^^ 
having  for  some  time  called  the  attention  of  any  surgeon  to  its  condition — 
"Trowbridge's  patient  was  thrown  from  a  horse,  striking  on  the  palm  o^F 
his  hand.     With  the  patient  of  Perier  the  dislocation  was  recurrent,  bu^ 
it  occurred  in  the  first  instance  during  an  epileptic  fit. 

Pathology. — Mr.  Cooper  has  given  us  a  careful  account  of  the  dissec — 
tion  in  the  case  of  Mr.  Complin,  already  alluded  to,  whose  arm  had  beei» 
dislocated  by  muscular  spasm.     This  gentleman  was  52  years  of  age.an* 
had  been  subject  to  epileptic  fits,  in  one  of  which  the  shoulder  was  tlisl^^ 
cated.     Many  attempts  were  made  to  reduce  it,  but  although  it  seeint"*^ 
to  be  easily  drawn   into   its  socket  by  extension  merely,  yet,  as  soon  ^ 
the  force  ceased,  the  head  of  the  bone  slipped  again  upon   the  doi^uni 
scapulae,  and  in  this  situation  it  was  finally  permitted  to  remain  until  1"* 
death,  which  did  not  take  place  until  five  years  after.      In  the  meantime 
he  was  able  to  move  the  limb  but   very  slightly,  so  that  his  arm  v^*' 
almost  useless.     Mr.  Coo])er,  to  whom  the  arm  was  sent  after  death,  found 
the  head  of  the  bone  resting  under  the  spine  of  the  scapula,  and  against 
the  posterior  edge  of  the  glenoid   fossa,  where  it  had   formed  a  sligbt 
depression,  and  the  head  itself  had  become  somewhat  changetl  in  form  by 
absorption.     The  tendon  of  the  subscapularis  muscle  and  the  internal  por* 
tion  of  the  capsular  ligament  were   torn  at  the   point  where  the  im^^^ 
was  inserted,  but   the  greater  portion  of  the   capsule  remaine<l,  having 
been  pressed  back  by   the  head  of  the  bone.     The   supraspiiiatus  wa? 
stretched,  while  the  infras])inatus  and  teres  minor  were  relaxed.    The  long 
head  of  the  biceps  was  elongated,  but  not  ruptured.     The  glenoid  fos^** 
was  rough  Jind  irregular  upon  its  surface,  the  cartilage  being  absorb<^- 
The  fact  that  the  bone  would  not  remain  in  place  when  reduced  ^'^^ 
ex])lained  by  the  rupture  of  the  subscapularis,  and  the  consequent  b^*' 
of  antagonism  to  the  action  of  the  infraspinatus  and  teres  minor.' 

'   Sir  Astloy  ('(M)j)or.  op.  cit  ,  p.  ?>bi. 
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mirl^T,  ivho  dissected  a  recent  case,  found  tlie  tendon  of  the  sub«cafjiilari» 

p  its  attachment.     The  sanne  was  the  fact  witli  the  supraHpiimtus.  and 

yj  .  having  passed  between  the  inlVaapinatud  and  the  tere**  minor,  lay  ex- 

Mjwed  under  the  deltoid.     In  Malgaigne's  ease  the  ijifnjscapnhiris  was  intact; 

ij^the  greater  tuberosity  wa«  torn  oil,  and  remained  attached  to  the  infra-  and 

Mpinatus  muscles.     The  head,  having  passed  between  the  teres  minor  and 

_ 'afraapinatua,  was  situated  under  the  deltoid.  heUiw  the  posterior  angle  of 

»  acromion^  one-third  of  the  artirular  surface  overhajiging  the  glenoid  cavity. 

'  Pcrier  disaected  the  arm  of  an  epileptic  woman  who  had  been  eubject  to  recur- 
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Cnoper*iicaie  of  ftubftpmous  (iieh^catiott.  Dislocatiuu  of  the  right  huinera&  buckwiirfL 

tmnl  backward  dialocation.  The  eapsuie  wa*  not  ruptured  ;  the  outer  margin  of 
»id  cavity  was  partially  absorbed  ;  the  head  lay  alightly  overhangiog 
d  cavity  under  theacroniioo  protess,  and  was  greatly  changed  in  form 
ini  irxrure.  Kronlein  describes  a  specimen  contained  in  the  Mueeum  of  th*^ 
t?Unic  at  Berlin,  in  which  the  head  bad  rested  just  back  of  the  glenoid  cavity, 
there  it  had  formed  for  itself  a  complete  bony  socket. 

Tbii*  case  has  been  regarded  by  Vidal  (de  ('assiH),  Malgaigne,  and  others*,  aa 
^nly  subacromial,  and  as  a  variety  of  the  dislocation  backward,  differing  from 
k%x  in  which  the  head  of  the  bone  oeeupie^H  a  position  underneath  the  spine. 
But  tLA  1  am  aee  no  difference  except  in  the  degree  or  extent  of  the  displacement. 
\  prefer  not  to  regard  the  distinction  made  by  these  surgeons. 


Symptoms. — The  signs  of  this  accidnU  are,  a  projection  uttder  the 

Bpine  ol*  tlie  scapulii,  |>i'0(biceJ  by  the  liead  of  the  btuje,  tlie  head  being 

obedient  to  the  motions  of  the  arm;  a  corrcsponjiiig  depression  in   front 

fctid  andcr  the  outer  extremity  of  the  acromion  process :   a  wide  space 

Ll>etwecn  the  head  of  the  bone  and  the  coracoid  proce>is,  into  whieh  the 

"iug^ffs  uiay  be  pushed  deeply ;    the  axi^  of  the  shaft  of  the  humerus 

lirectcil  iipwar<l  and  outward   toward  a  point  posterior  to  the  glenoid 

iVisaji.     Tlie  forearm  is  usually  carried  forwanl  across  the  ehest,  and  the 

»*imenis  rot;ae<l  inward,  unless  the  subsciipnlaris  tnuscle  is  torn.     Ininio- 

j»>litv  exists,  but    the  moti-ins  of  the  tinn  are   not  irenerallv   so  much 

*  ^  -  •■      „ 

t»paired  as  in  either  of  the  other  dislocations  ;  and  finally,  as  in  all  other 

^*> •locations  of  the  humerus,  the  hand  cannot  be  laid  npon  the  opposite 

eliotilder  while  the  elbow  touches  the  front  of  the  chest. 
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In  Parker's  case  the  elbow  was  thrown  outward,  although  the  arm  was  ctrried 
very  much  across  the  chest.  In  Stephen  Smith's  case  the  arm  was  nearly  verti- 
cal. Desclaux's  patient  held  his  hand  upon  his  head,  with  his  arm  horizontally 
across  his  body.  In  Ball's  case  the  position  of  the  arm  was  also  horizontal.  Id 
Duplay's  patient  the  arm  was  hanging  beside  the  body  with  a  slight  rotation 
inward,  the  elbow  being  carried  a  little  forward.  In  Markham's  patient  the  arm 
hung  beside  the  body  and  was  immobile. 

Diagnosis. — Usually  the  diagnosis  will  be  easily  made ;  in  my  own 
and  Stephen  Smith's  case  the  position  of  the  head  of  the  bone  was  easily 
recognized,  but  Sir  Astley  relates  one  case  in  which,  on  the  morning 
following  the  accident,  a  surgeon  was  unable  to  discover  the  dislocation, 
and  on  the  seventeenth  day  Bransby  Cooper  failed  to  make  the  diagnosis; 
nor,  indeed,  on  the  twenty-thiril  day,  did  Sir  Astley  himself  determine 
that  it  was  a  dislocation,  until  he  had  unexpectedly  reduced  it  while 
manipulating  upon  the  arm.  In  a  second  example.  Sir  Astley  at  first 
believed  it  to  be  a  fracture,  but  a  more  careful  examination  showed  it  to 
be  a  dislocation  backward.  In  this  instance  the  limb  could  not  be  rotated 
outward,  as  the  subscapularis  was  not  torn,  and  continued  to  offer  resist- 
ance when  the  arm  was  moved  in  this  direction ;  he  was  also  suffering 
much  more  pain  than  did  the  other  patients,  owing,  as  Sir  Astley  thinks, 
to  pressure  upon  the  articular  nerves.  In  the  case  of  Mr.  CoUinson, 
also  mentioned  by  Mr.  Cooper,  a  surgeon,  who  saw  the  patient  iIn^l^ 
diately  after  the  accident,  failed  to  discover  the  true  nature  of  the  injury; 
and  Trowbridge's  patient  had  suffered  a  dislocation  several  weeks  before 
the  nature  of  the  accident  was  fully  determined.  In  a  patient  of  S^il- 
lot's,  Dupuytren,  who  was  first  consulted,  thought  it  was  a  simple 
inflammation  of  the  joint;  and  Nelaton  related  to  Panas  in  1870,  three 
errors  in  diagnosis  committed  bv  suroreons  of  merit  in  connection  with  thi? 
accident. 

Prognosis. — In  B.  Cooi)er's  ease  the  arm  was  not  reduced,  and  never 
recovered  any  considerable  degree  of  usefulness.  Sebilleau  reports  a  case 
in  wliich  tlie  reduction  having  been  attempted  fifteen  days  after  the 
accident,  proved  unsuccessful.  Three  months  later  the  attempt  at 
reduction  was  repeated  by  Uichet,  at  Hotel  Dieu,  but  without  success; 
and  at  the  end  of  four  years  the  arm  was  nearly  immobile,  the  muscles  oi 
the  forearm  and  hand  being  much  contracted.  Tillaux's  patient,  ivt  '^^ 
years,  having  a  dislocation  of  six  years'  standing,  which  being  reduced 
could  not  be  maintained  in  place,  liad  but  limited  use  of  his  arm. 
Elevation  of  the  arm  was  impossible.  In  Schmidt's  case,  the  dislocation 
was  of  eighteen  years'  standing,  and  the  motions  of  the  arm  were  almost 
completely  restored.  Mr.  Collinson's  arm,  reduced  on  the  secon<l  <lay" 
was  restored  to  all  its  functions  within  one  month.  Dr.  Parker's  patient 
had  nearly  recovered  the  complete  use  of  her  arm  at  the  end  of  fouf 
weeks,  altliougli  it  was  not  reduced  until  it  had  been  out  fourteen  <lav*- 
Sedillot  succeeded  in  reducing  the  dislocation  in  the  case  of  his  patient- 
at  tlie  end  of  one  year  and  fifteen  days ;  Lepelletier,  after  forty-fi^^ 
days;  Trowbridge,  after •  forty  days;  and  in  this  latter  case  we  are 
informed  that  the  arm  was  restored  to  usefulness. 

Treatment. — In  the  first  case  mentioned  by  Sir  Astley  Cooper,  "tl'** 
bandages  were  a])plied  in  tlie  same  manner  as  if  the  head  of  the  hiiinerus 
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in  the  axillu,  nm\  the  exteosion  was  mmlf  in  the  satne  direetiou 
as  in  that  accident  "  (downwanl  iind  a  Httle  ftiitvvaril).  In  less  than  five 
minates  the  bone  slipped  into  its  socket  with  a  loud  snap,  Tht^  second 
case  was  treated  successfully  in  the  same  way.  Mr,  Dynn  also  having 
fjuled  to  reduce  by  pulling  upward,  finally  succeeded  by  pulling  at  the 
wrist  downward  and  forward,  while  an  assistant  pushed  the  head  of  tlie 
bone  toward  the  soeket  ;  tlic  heel  was  not  placed  in  the  axilla,  which 
Mr.  Bransby  Cooper  thinks  would  have  only  retarilcd  tliu  reduction, 
Stephen  Smith  succeeded  by  a  similar  manccuvre.  Mr.  Key  also  failed 
to  aceomplish  reduction  while  carrying  the  arm  upward  and  backward, 
,Vut  when  the  patient  had  become  faint,  by  placing  the  heel  in  the  axilla 
tnd  pulling  downward  a  minute  or  two,  the  bone  was  reduced.  Vidal 
I  "  -I  recommend!*  the  same  plan,  namely,  tliat  we  shall  pull  in  the 
*i  in  which  we  find  the  limb  ;  Trowhridge  employed  the  pulleys 

lessfotly,  the  extension  being  made  downward  jiud  forward:  while 
t.  Parker  su  cce  e  de<i  cq  u  al  ly  w  e !  I  w  i  tb  his  pa  1 1  en  t,  by  * '  p  u  1 1  i  ng  th  e 
•rm  outward,  downward,  and  slightly  forward.''  Counter-extension  was 
At  the  flame  time  made  by  a  sheet  in  the  axilla,  and  the  head  of  the 
humerus  was  pushed  toward  the  socket  by  the  hand.  In  Mr.  Collinson*s 
cjwe,  the  scapuhi  was  supported  by  a  towel,  while  '*  gradual  extension  ol 
ilif  limb  was  made  directly  outward,  and  then  the  arm  being  moved 
*»lowly  forward,  the  head  of  the  bone  was  distinctly  heard  to  snap  into 
it.«?  socket.**  Tlie  time  occupied  was  not  more  than  two  or  three  minutes. 
Kogers  succeeded  by  N,  R,  Smith V  method.  Sir  Astley,  however, 
s^:?eTn«  to  give  the  preference  to  the  mcthoil  which  succeeded  so  happily 
in  the  aise  of  Mr,  G.,  while  he  wns  still  manipulating  with  a  view  to 
letermine  tlie  character  of  the  accident.  '*  I  readily  reduced  the  bone/* 
f  remarks,  *'  by  raising  the  hand  and  arm,  and  by  turning  the  hand 
^Mtekward  beliind  the  head."  In  one  other  instance,  having  fiiiled  to 
luce  it  by  slight  extension  outward  he  raised  the  arm  perpendieularly, 
the  same  time  forced  it  backward  beliind  the  patient's  head,  and  the 
tion  was  pnimptly  eHected.  Mark  ham  succeeded  by  a  similar 
iieuvre.  In  the  case  of  Ivretner,  I  first  attempted  re<luetion  by  pres- 
re  directly  upon  the  head  of  the  humerus;  but  failing.  1  proceeded  to 
ill  the  arm  with  moderate  force  outward  and  downward,  which  pro- 
ure  was  attended  with  immediate  success.  The  patient  was  under  the 
fluence  of  chloroform,  Sliglit  forward  traction  was  sufficient  in  the 
of  Dujday.  Molierc  combined  direct  pressure  upon  the  liead  with 
ight  extension.  Arm.  l)epr^s  succeeded  by  traction  made  at  a  right 
igle  with  the  body,  corabinetl  with  moderate  rotation. 

Prof.  Gunti,  in  describing  the  specimen  fnim  which  the  accompaaying  illus- 
is  taken,  remarked  :  ''  It  is  i^een  that  the  head  rest«  on  the  dorsum  of  the 
Ilia,  while  the  vacated  pjlcnoid  cavity  is  covered  by  the  untcirn  anterior  half 
I  cafjsalar  ligament,  which  is  stretched  across  the  artieulHr  eurface.  holding 
ead  snugly  against  the  posterior  edge  of  the  fossa,  ami  by  its  inferior  fibres 
RilBing  the  advanced  position  of  the  lower  end  of  the  Imiaenis,  which  is  ao 
tikracteriatic  of  the  accident.  Internal  rotation  relaxes  thiK  untoro  portion  of 
*^e  li^ment.  as  does  also  a  wtiH  more  advanced  poaitioa  of  tlie  elbow  with  the 
^t^mpnts  elevated  to  a  horizontal  poi^ition.  For  a  reduction  of  this  luxation  the 
'ifltiJder  ahould  be  properly  fixed  by  an  assistant,  while  the  sur<r('on  seizes  the 
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arm  by  the  elbow  and  forearm,  raises  it  to  a  horizontal  position^  earrieB  it  to  the 
front,  rotates  inwardly,  and  draws  it  into  place/*' 

After  the  reduction,  a  compress  should  be  pla^^ed  againat  the  hm\  «f 
tbe  bone,  and  underneath  tho  spine  of  the  scapula,  and  this  sliould  \m 
secureil  in  its  phice  hy  sevend  turns  of  a  roller.     The  forearm  ought  t\m 
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Shovrmg  untorn  ttnterior  bnJf  of  capsule  in  dornal  dislocation  of  the  bitTntruJi,    ^fknol 

to  be  placed  in  a  sling,  with  the  elbow  thrown  a  little  back  of  the  e^JiW 

of  the  body,  m  as  to  direct  the  head  of  the  humerus  forward. 

Bislocations  of  the  Humerus  Upward. — The  existence  of  this  (om<^ 
dislocation,  unacconipanied  with  a  fracture  of  the  eoiacoid  or  ih 
processes,  or  of  both,  lias  been  denied  by  Boyer,  Sedillot,  and  mu- 
surgical  writers.     A  certain  number  of  facts  and  observations,  howt^tf^- 
tend  to  establish  its  possibility  or  its  actual  occurrence. 

Malgaigtie,^  who  was  the  first  to  admit  of  it«  possibility,  says :  **  A  mnh    '  "^ 
wivB  seated  upon  a  wagon  loaded  with  fagots,  when  the  wag"on  wa*  ovi 
He  was  thrown  a  preat  distance,  and  ntruck  upon  the  point  of  the  s^  -i 
the  arm  against  the  side  of  the  body.     The  man  immediately  «  1  * 

aliarp  pain,  and  it  was  impoHsible  to  move  the  arm.     A  bone-setUi  "* 

tractions,  and  aent  him  away  wit!i  his  arm  in  a  idling.     Eight  dayh  ^ 

to  move  it,  but  without  much  success;  and  he  came  to  consult  mv  :•'' 

two  months  and  a  half.  The  head  of  the  humerus  was  ditnlocated  iorwiird  »fl*^ 
upward  above  the  acromio'Coracoid  ligament,  corresponding  outwiir-l  t"  the 
internal  border  of  the  acromion,  covering  inward  the  coracoid  pro  '^ 

ing  above  against  the  inferior  surface  of  the  clavicle,  raising  the  li  '" 

to  such  an  e.\tent  that  a  pin  inserted  into  the  most  projecting  part  di-i  . 
more  than  eight  raillimetres  of  flesh;  while  the  peetoralis  major  and  tl 
were  mx  millimetres  from  the  surface.     The  arm  wan  not  shorten''  I  r  i 
half  a  centimetre.     T  attempted  reduction  by  elevuting  the  arm  to  h  t  -  ,; 
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same  time  presaiog  on  tht^  head  tf>  push  it  downward,  outward,  and  back* 
1.  while  an  aid  tried  to  press*  the  acnniiion  upward,  inward,  and  forward. 
)0i>  kilogrammes  1  hoard  a  cracking  us  if  a  bone  had  been  broken,  although 
reduction  did  not  seem  to  have  been  eftecled.  I  feared  traction,  and  explored 
he  points  of  the  Bhonlder  without  discovering^  any  fraetnre.  There  did  not 
I  ensue  any  I'ensible  tumefaction.  The  head  was  mare  movable,  and  it  was 
lible  to  draw  it  downward  until  the  fingers  could  be  laid  in  the  space  thuji 
led  below  the  clavicle.  There  was  aleosome  gain  in  the  freedom  and  extent 
ne  moveraentH.  I  thought  of  dividing  the  acromio-coraeoid  ligament,  but 
tsome  reflection  I  judged  it  preferable  not  to  do  bo." 

according  tii  Poinsot,  similar  examples  have  been  reported  by  Veroeuil,  Le 
Itu,  HuAch,  Laugier,  Cba-ssaignae,  and  Denonvilliers.  Verneuil  and  Le  Bentu 
^  unable  in  their  patients  to  find  a  fracture  of  the  coracoid  process.  The 
Ic  wan  the  fact  with  Busch ;  while  Laugier,  Cha^^aignnc,  and  Denouvillieri* 
silent  upon  thin  subject.  In  tbe  eane  seen*  by  Busch^  the  patient,  while 
idling  the  reiih'?  of  a  res^tive  horse,  seizetl  the  bit  with  bis  right  hand,  when  ^he 
Iw  rearing  struck  the  shoulder  with  its  toot  at 
I  antero-internal  portion  of  the  scapulo  humeral 
loti.  In  Laugier*s  case^  a  lad,  l*i  years  old» 
^ng  his  arm  stretched  out  and  fixed  on  a 
feliine,  with  his  bgdy  resting  on  his  arm,  and 
'feet  far  from  the  resting- point,  felt  suddenly 
^olent  torsion  of  tbe  body  from  befr^re  back* 
Pd,  and  Irom  right  to  left,  M.  Poinnot  thus 
jiains  the  mechanism  of  the  accident  in  this 
i*:  "  In  that  mrn^ement,  the  head  of  the  huine- 
[  on  which  the  body  rot^ited*  underwent  a 
renienl  of  rotation  outward,  being  carried  at 
I  same  time  upward  and  forward,  so  aa  to  cor- 
►ond  to  the  superior  and  anterior  part  of  the 
tular  capsule;  which  latter  being  torn  where 
fas  atretcheii,  the  bone  was  permitted  to  go  up- 
hi,  80  as  to  place  itself  outaide  the  beak  of  the 
iCoid  apophysis." 

k.&<case  seen  by  Holmes*'  tbe  patient,  a  man, 
MtB  of  age.  bad  fallen  a  great  height  (about 
wet)  upon  a  pile  of  stones?,  striking  upon  the 
'A.  the  left  side  of  the  body,  and  tlie  lett  elbow. 
kn  brought  to  St.  (leorge's  Hospital,  bis  uncon- 
"i^ness,  indicating  cerebral  concussion,  rendered 
ry  to  fH>stpone  tbe  reduction  for  several 

•^When  it  had  been  decided  to  attempt  it. 

I  taken  with  .septic^emic  symptoinf*,  which  originated  in  a  compound  frac- 
I of  the  elbow,  and  he  dieil  fifteen  day^  after  the  accident.     On  examining 

! dislocated  shoulder,  the  head  of  the  humerus  was  found  immediately  ufider 
ikin,  with  the  cephalic  vein  at  its  internal  portion.  It  had  fractured  the 
lid  apophysis  in  its  movement  fri>m  below  upward,  and  wa^  resting  behind 
le  projection  of  that  apophysis  and  on  the  clavicle,  pulling  with  it  a  small 
ID  of  the  acromio-coracoid  ligament  which  bad  not  been  torn.  At  its 
ca!  i>ortion,  besides  a  few  fibre^s  of  the  deltoid  and  of  the  cephalic  vein,  the 
^  ored  extremity  of  the  coracoid  procens  was  found,  with  the  muscles  which 
j  inserted  in  it:  the  pectoral  Is  minor,  the  coracn-bracbialis,  and  the  short 
tion  c»f  the  biceps.  At  the  external  portion  and  a  little  backward  was  the 
Union,  separated  from  the  head  by  a  few  fibres  of  the  deltoid.  Below  and  a 
9  outride  was  the  glenoid  cavity,  whose  superior  border  was  situated  entirely 
Nf  the  level  of  tbe  humeral  extremity.  The  tendon  of  tbe  longer  portion  of 
Biceps  was  itill  attached  to  the  scapula^and  was  consequently  situated  below 
.  oubiide  of  the  dislocated  head,  which,  as  it  came  out  of  its  socket,  had 
j^tly  torn  this  tendon,  so  that  a  few  of  its  internal  fibres  had  been  sejiarated 

*   BiiftL'h,  .4rch.  fiir  kliii.  Med.,  Bd.  xix.  Hfl.  3.  p.  4(J0. 
'  llalm<?s,  Med.-Cblr.  Tmiia.,  ml.  xli 
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froin  tlie  muaclf,  and  remained  iloatingr  freely,  witli  a  cluster  of  muscular  fibres 
attftclied  til  them.     The  earacoid  aptiphysis  bad  bten  fractured  near  iU  ba»e,  the 
uoraco-acromial  ligament  remaining  att4i€hed  to  the  two  fragments,  so  thar  they 
t'oiild  not  be  much  separated  from   each  other;  the  summit  wa.^   palled   from 
above  downward,  and  from  out  inward,  by  the  mu.sclei*  inserted   in   it.     The 
humeral  head  rested  directly  on  the  projection  of  the  apophysis,  which  hml  pro- 
(Uiced  ji  slight  erosion  on  the  corret^ponding  articular  cartiiage.     The  humerat 
had  slightly  turned  on  its  axis,  so  tbat  the  greater  tuberosity  wiis  relatively  mores^ 
in  front  than  in  its  normal  jiosition.    The  subHcupularis  muacle  was  intact.    Th^ 
muscles  inserted  into  the  greater  tuberosity  had  been  lacerated,  except  a  portiot^ 
of  the  teres  minor,  which  liad  remained  uninjured;  the  capsular  ligament,  torn 
at  its  i^uperior  and  internal  portion,  presented  a  large  opening  which  had  giveK:^ 
passage  tfi  the  head. 

Albert,'  of  Innshriick,  hiw  reported  a  case  of  double  dislocation  upward,  in  ^ 
man  00  years  old,  which  had  existed  many  years.     This  man  having  died  c^  t_ 
pneumonia,  an  autojwy  wm  obtained.     All  that  vva*  known  about  the  origin  c^f 
the -dislocation  wa:i*  that  it  wfts  caused  while  he  waa  trying  !*>  hold  a  j*air  of 
sjiirited  horses  by  the  bridle. 

The  following  condition  of  the  i^arLs  was  found  at  the  autopsy: 
**A<;/V  Shoti/tfer, — After  the  removal  of  the  skin,  the  great  pectoral  muscle  wmM 
seen  gathered  on  itself,  from  below  upward,  so  thut  its  vertical  diameter,  oil  a 
level  with  the  mammary  line,  was  ten  ceJitimetren  long;  the  fan -like  direction 
of  its  fibres  at  the  level  of  its  innertion  being  consequently  far  more  noticeable 
than  in  the  normal  state.  The  deltoid  was  very  much  stretched  in  its  middle 
part,  and  was  relaxed,  on  the  contrary,  in  its  scajmlar  portion.  In  the  move* 
ment'^  of  slight  abduction,  the  great  pecLiral  and  the  teres  major  muscles  wcr« 
stretched  and  resisted  the  etVort.  Tlie  deltoid  being  detached  at  its  inferior 
insertion,  a  small  independent  subdeltoid  bursa  wa^*  found;  the  subacrumiJil 
bursa,  situated  more  backward  and  small,  presented  on  its  internal  surface 
papillary  vegetations.     After  removing  the  great  pectoral^  at  the  inner  side  *^*t 
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Albcrt'fi  ease  af  double  upwnrd  dislocation. 


Front  view. 


Side  view. 


the  humerus,  the  coraco-brach talis  and  the  smaller  jmrtion  t»f  the  bicepi 
found  intact,  aa  well  as  the  plexus  and  the  veasels  which  were  also  siiuiit-^NJ< 
the  inner  side  of  the  bone;  the  tendon  of  the  longer  portion  of  the  biceps  <5ouM  j 
be  followed  to  the  inferior  limit  of  the  surgical  neck,  where  there  existeJ  a.  \foajf 
prominence,  which  we  shall  mention  further  on;  but  the  tendoD  ended  th^Tf  t»5 
a  sort  of  swelling;  the  bicipital  groove  was  no  more  distinguishable,  Tb^cfP* 
sule.  of  medium  lhicknea«,  was  inserted  into  the  whole  circumference    ofwf 
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:c»l  neck;  on  a  level  with  the  humeral  head  it  adhered  alno  to  the 
lar  surface;  looking  downward  and  backwiird  to  it-s  central  insertion,  the 
le  presented  in  front  and  above  a  ronaiderable  enlargement  of  its  cavity  so 
•■>  to  t4iuch  the  lateral  part  of  the  coraeoid  apophyBis,  and  it  waft  attached  to  the 
ed^  of  the  acromio-eoracoid  ligameat.  The  acromio-coracoid,  the  trapezoid, 
and  conoid  ligaments  wer»^  intact.  The  humeral  head  overlapijed,  by  its  Kuperinr 
third,  the  edge  of  the  aeroniio-coracoid  ligament,  but  coula  easily  be  pushed 
a|)w&rd,  into  the  apace  conipri^^ed  between  that  ligament^  the  acromion,  and  the 
ooraociid  procesHes,  m)  as  to  overlap  the  ligament  by  all  its  superior  half  when 
the  humerus  waf^  carried  outwanl  and  backvvjird.  The  glenoid  cavity  was  tilled 
with  cellular  tissue,  which  an  a  level  with  the  margin  presented  a  highly- jioliahed 
inrfAce.  From  the  interior  edge  of  the  surgical  neck  to  the  head  of  the  htimerUHs, 
»  a  bony  lamella^  starting  from  the  postero- lateral  part  of  the  bone  and  termi- 
aating  backward  by  a  very  irregular  free  edge.  From  the  base  of  the  c<»racoid 
yftfM>physis  a  very  nodulated  bony  prominence  was*  detached,  its  shape  being  that 
ipf  a  crow*8  be&k,  or  rather  a  deer's  horji,  and  measuring  two  centimetrei?  and  a 
'f  in  length. 

■  Right  iVto«W<rr.^The  muscles,  the  large  vessels,  the  acromio-coracoid,  conoid, 
And  trapezoid  ligament's,  a^  well  as  the  scapula  and  the  liumerus,  were  all  in  their 
normal  state.     The  acromial  extremity  of  the  clavicle  was  enlarged,  with  a  flat- 
tening of  the  portion  corresf^mding  t*j  the  head.     The  caf^siile  preMcnled  the 
Ap(iearauce  rd'a  large  sac  with  walls  very  mych  thickened  at  certam  pnints.     In 
lie  pwt  corresponding  to  the  syperii*r  nuirgin  of  the  glenoifl  cavity  were  a  num- 
Wf  of  iuperposed  borizrintul  tbblK,  of  the  t^ixe  of  a  centimetre,  and  pnijecting 
bin  the  interior  of  the  cavity;  these  folds  divided  it  ifito  two  piirtioni<»  an  infe* 
rior  one,  corresponding  tn  tlie  old  articular  cavity,  and  a  su|>erior  one,  corre- 
sponding to  the  new  one.     The  ht*ad  could  be  abnormally  moved  in  all  direcitcms 
within  the  capsule,  and  it  ap(>eared  thittened  above  and  behind  and  was  denuded 
•jfita  cartilage.     On  the  level  of  the  anatomical  neck,  the  cartilage  wag  worn 
*>uiiD  places;  in  others  it  presented  a  velvety  alteration,  at  which  pointa  it  wa« 
'*Ajwlowish-gray  color.     TJie  bicipital  groove  was  very  shallow." 

Htm  and  .\ngers'  have  demonstrated  upon  the  cadaver  that  the  head  of  the 
kmntrue  could  be  dialocated  upward  above  the  acromio-coracoid  vault  without 
deitroying  it 
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Rflbtoa's  cAJBe  of  auprfuvDraooid  diBlixaiion  tif  hiimeru<«.    Poeterior  view.    (Eofisoa,) 

L  ,tA,  W.  M.  Robson,  of  Leeds,  reports  a  case  of  aupracoracoid  dislocation  of  the 
*^<iulder:  A  \yoy,  let.  liJ,  wa^  putting  on  his  coat,  and  having  got  his  right  arm 
'oto  the  Bleeve,  was  commencing  to  introduce  the  left,  when  the  loase  sleeve  was 
"""Igbt  by  the  " breaat-atrap "  of  the  machinery  and  quickly  twisted  rounds  the 
kl  arm  being  pulle<I  violently  in  an  upward  and  backward  direction,  away 
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from  the  body.  A  sudden  pain  wa.^  felt  in  the  ihoulder  at  the  time,  but  after- 
ward the  whole  arm  felt  numb,  although  on  touching  it  or  on  attempting  to  rati* 
it  there  was  very  acute  pain.  Six  weeki*  after  the  accident  there  wwa  a  Urge, 
hard,  islightly-irregiilarj  rounded  swelling  about  a  finger's  breadth  in  front  oi 
the  right  acromion  and  immediately  to  the  outer  side  of  the  coracoid  protes. 
In  front  a  depression  was  seen  ini mediately  beneath  the  acromion,  and  a^iin 
below  this  a  rounded  elevation;  the  bony  prominence  moved  with  the  shiiftof 
the  hnmerua  in  tlexiou,  extension,  adduction,  abduction,  etc.,  s*o  that  there  w** 
no  doubt  that  it  was  the  head  of  the  heme*  The  arm  could  be  readily  placed 
against  the  side  of  the  che^Ht,  with  the  hand  touching  the  opposite  shoulder  and 
the  tip«  of  the  lingers  on  the  occiput.  The  arm  could  be  moved  ant^'riorly  to  the 
angle  of  forty-five  degrees,  and  wa,s  then  arrester!  by  the  contact  of  the  head  af 
the  bone  with  the  acromion  ;  backward  movement  not  limited.  Rotation  outwarti 
waii  prevented  by  the  head  of  the  bone  coming  in  contact  with  the  acrumioo. 
Etfort^s  at  reduction  failing,  an  incision  was  made  on  the  outer  aide  of  the 
shoulder,  disclosing  a  longitudinal  fracture  sepnraiing  the  greater  tuberoaity 
and  extending  down  the  shaft;  the  fossa  being  filled  with  plastic  material,  dif 
operation  was  dincontinued.     The  patient  recovered  good  use  of  the  arm.' 

Dr.  Charles  A.  Towerr*,  of  New  York,*  reports  a  case  of  dislocation  of  tiie 
right  humerus   of  long   standing,  accompanied   by  exceptional  displmcemeiit. 
which  is  evidently  allied  to  the  upwartl  displacement,  though  it  had  otJbfr 
features  quite  anomalous.     The  patient  wa»  a  man,  ajt.  20,  and  the  diB[tlactmeB! 
had  existed  three  yeara.     In  October,  1886,  his  arm  and  forearm  were  *"u 
machinery  in  such  a  way  that  he  was  thrown  forcibly  against  it.  the  i 
being  violently  wrenched  and  the  shoulder  contused.     Pain  and  disabUitj'kJ 
the  shoulder  followed.     Three  months  after,  reduction,  under  ether,  was  if- 
tempted,  but  the  bone  could  not  be  retained  in  place,  and  he  resumed  his  wort 
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— brush-making.     He  was  next  examined   December  1,  lM>t9,  by  Dr,  Powc^  ^ 

when  an  anterior  dislocation  of  the  humerus  wn«  detected,  the  head  of  the  b<i^ 

renting  above  and  in   front  of  the  glenoid  cavity;  the*  deltoid  wo*  t^xirem^^ - 

atrophied;  the  humerus  could  be  made  to  undergo  comj»lete  internal  r«)tali<>**J 

but  external  rotation  was  a  little  restricted:  abduction  was  posiiihle  tn  but  f^rf^" 

five  degrees.     When  the  arm  was  lifted  the  head  of  the  humerus  cn»; 

to  undet^o  a  very  marked  excursion  forward  and  upward,  resting  ^ 

above  the  coracoid   process  iFigs.  rtxj  and   1^88),  and   could   be    i 

entirely  above  the  clavicle.     On  l»ringing  the  elbow  t^  the  side,  twi 

in  front  of  the  mid-axillary  line,  the  head  of  the  humerus  conbi  be  rnn  cf  if»^ 

the  glenoid  cavity,  or  rather  to  a  glenoid  position,  but  when   the  fore*  *^* 

»  AnnftU  af  Surgery,  vol.  viii,,  I8S«. 
«  Meclicjil  Newi*,  S**pt.  1,  imh 
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releiued  it  would  at  once  fly  forward.  When  the  elbow  was  at  the  side,  and  the 
head  dislocated  forwards  the  right  hand  could  easily  be  placed  on  the  oppoaite 
fihoalder.  The  axillary  aeroraiid  ineiwiirement  was  three-quarters  uf  an  inch 
greater  than  that  on  the  opposite  side.  Tlie  fanctiona  of  the  hand  and  f<>rearin 
were  excellent.  The  entire  hejid,  tnberof^ities,  and  neck  of  the  bone  could  be 
ititelligently  palpated*     At  the  inner  side  of  the  neck  a  prominent  ridge  could 
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distinctly  felt,  and  the  presence  of  thiii  ramed  the  question  of  longitudinal 

^»*ctufe  at  the  time  of  the  orig'inal  injury.     Dr.  l*ower?s  states  that  "it  would 

•^^m  highly  probable  that  the  patient  Buifered^  at  the  ttnie  of  his  accident,  an 

I  •ritfrior  luxation,  probably  eoaipliaUed  by  a  lonj^'itudiual  fracture  t!iront.'h  the 

k'lpper  part  of  the  bone,  and  thnt  coantant  use  or  the  arm  enabled  the  head  of 

tne  bumerua  to  make  ils  wide  excurriifiti  inward  and  upward/' 

The  pos?^ibility  of  tlus  f^jrai  of  dislocation  without  fracture  ift  now  definitely 
Rblinhed  by  dissection.  Additional  casen  show,  however,  that  some  form  of 
twre  generally  exists.  In  Kohiion'a  ca.se  a  longitudinal  fracture  .separated 
iter  tuberosity,  while  the  existence  of  a  fracturejongitudinal  in  its  direc* 
believed  to  exi^^t  in  Powers'.^  case,] 
• 
It  may  be  here  sainted  briefly,  by  way  of  suminury,  that  the  testiiuoriy 
^liich  is  to  establiiiili  tbe  po.ssibility  of  thif4  accident  uiniccotnpaiiicd  witb 
'^  frncture,  is  found  in  seven  clinical  casein  not  verified  by  an  autopsy,  in 
riiiin  experiments  made  upon  tbe  cadaver,  and  in  the  single  ca»e  re- 
lated by  Albert,  and  demon.^t rated  by  a  dis^^ection.  With  the  imperfect 
fowled ge  in  my  possession  relative  to  tbe  purely  clinical  cases,  I  am  not 
^*»rninted  in  subjecting  them  to  criticism.  As  to  the  value  of  Fanasa 
^^periinent^  made  upon  tbe  cadaver,  I  must  rcyieat  what  1  have  often 
*'nifl  before  in  reference  to  simdar  experiments  made  upon  otlier  joints. 
^  be  results  of  such  experitnents  cannot  he  apjdied  without  great  reserve 
J^  difllocatioDS  occurring  upon  ibe  living  sutjject,  and  when  tbe  muscles 
^**ve  their  normal  power  and  activity.  Of  tbe  case  of  the  man  ivt.  60, 
'^fKirted  by  Albert,  ami  in  which  ctise  alone  has  a  dissection  revealed  a 
•iisloeation  without  a  fracture,  the  fact  that  it  existed  in  both  sbotildcrs 
^^  the  same  time*  connected  with  tbe  obscurity  of  its  history,  suggests  the 
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posdbility  tliut,  instead  of  having  been  primarily  a  Jislocanon,  it  w;i>  tT 
first  only  a  sprain,  from  ^Yhicll  resulted  an  arthritic  and  muscular  aifec* 
tion,  in  consequence  of  which  latter  conditions  the  displacement  bad 
gradually  been  produced. 

The  following  remarks  are  quoted  from  Poinsot,  who  accopte  tlie  dis- 
location as  an  estiiblished  fact : 

**Pf'0ff7i0ei^. —  In  all  canes  of  abHohitely  recent  diahication,  aod  where  reductJoo 
has  been  effected  without  great  eflbriB,  the  prognasis  i»  posftessed  of  Httle  gnivitj: 
but  it  soon  becomes  very  serious,  buth  on  acTount  of  the  extreme  hindninoe 
re^suUing  fmai  the  pernigting  displacement  and  of  the  infinite,  if  tioT  iiij^ur- 
mouiilable,  difficulties  which  are  met  vvitb  during  tlie  attempts  at  reduction 
after  a  certain  lapse  of  time.  Laugier,  ob  tlie  tweli\h  day,  could  not  reduce  the 
dislocation  in  tiis  patient;  Malgaigne,  after  two  month.^  and  a  half,  and  Bu*ch, 
after  five  monlhw.  were  also  unsuccessful.  Pnifessor  Verneuil,  it  is  true,  wjy 
able  10  effect  reduction  on  the  thirty-sixth  d^y,  but  it  was  a  dislocatirm  which 
bad  already  been  reduced  on  the  very  day  of  the  aocideDt^  and  which  bad  been 
re  prod  need. 

"'  IS^mtmtnt. — Malgaipne,  in  the  case  of  his  patient,  had  attempted  reduclioD 
by  making  tractions  upon  the  arm  elevated  at  a  right  angle,  and  by  pr««iB£ 
upon  the  head  in  such  manner  as  to  push  it  downward,  outward*  and  haekw«ro, 
wbile  an  assistant  tried  to  pull  the  acromion  upward,  inward,  and  forward. 
Rusch  employed,  without  being  more  successful,  8chin/anger*s  procedure  (pia 
tion  outward  \^  and  that  of  A.  T'ooper  (elevation  of  the  arm  at  ditlerent  de^rr'jt^ 
Denoiivillicrs  and  M,  Verneuil  effected  reduction  by  means  of  traction.^  down- 
ward, combined  with  a  tilting  motion,  with  the  view  of  bringing  back  the  head 
toward  the  cavity.     M,  Verneuil  had  Tailed  the  first  time,  when  tractions  floi*tj- 
ward  were  made  alone,  and,  diiriop  his  second  attempt,  he  thought  it  necesiUfy 
to  aaiesthetixe  the  patient.     M.  Panas,  being  guided  by  experiments,  ^i'  -'* 
'to  carry  the  arai  away  from  the  body  until  the  head  is  sufficiently  hm^ 
pass  under  the  coraeoid  ;  at  the  same  time  tliat  the  elbow  is  being  '■•i- 
neceseary  to  give  the  humerus  a  movement  of  rotation  inward,  i:  *' 

created/     Albert,  of  Innabriick,  recommends  abduction,  extenaion  ''^^ 

and  rotation  inward.  Verneuil,  in  order  to  prevent  the  dislocation  from  beio# 
reproduced,  as  had  already  happened  twice,  placed  the  arm  (utronply  adduci^*^l 
in  front  of  the  chest,  the  hand  heing  placed  upon  the  sound  shouloer,  &ad  mti^ 
tained  in  that  position  by  tneans  of  a  silicate  baudaj^e/' 
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The  existence  of  this  or  of  any  other  form  of  partial  dislocation  ofll^ 
shoulder-joint,  as  a  traumatic  accident,  htis  not  up  to  this  moment  bee*^ 
fairly   established-     The  anatomical  structure  of  the  joint   renders  i^" 
occurrence  exceedingly  improbable,  if  not  absolutely  impossible- 

The  only  example  mentiimed  by  Sir  Astley  Cooper»  in   which  a  di««ctiiy^ 
was  made,  showed  that  the  long  head  of  the  biceps  had  been  ruptured,  and  ih^* 
the  capsule  was  torn,  while  the  head  of  the  humerus  was  resting  under  tliecnr**' 
coid  process.     We  shall  have  no  dilBculty,  therefore,  in  aastgning  it  to  it*  jirop^*' 
place  as  a  complete  subcoracoid  dislocation.     In  Mr.  Hargrave's  case,  alio*  ito^ 
tendon  of  the  hiceps  was  torn  ;  while  Dupnylren  ontits  to  mention  what  ira»ll»^ 
actual  fact  in  relation  to  this  tendon  in  the  case  seen  by  him,  but  it  U  distindljT 
stated  that  the  head  of  the  bone  rcsti'd  upon  the  ribs,     Mr.  Hargrave  iW"^ 
therefore^  to  have  ilescrihed  a  case  of  rupture  of  the  h>ng  head  of  th*  ^  "' 

it  is  possible  that  Dupuytren,  who  knew  nothing  of  the  previous  hi- 
subject,  hjLs  given  \%^  a  faithful  account  of  a  pathological  dislocatiuo,  .1  t^  - 
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l^«!,  and  not  of  a  flirect  injury,     TuinaM  reinark.%  nhrt,  that  tlie  four  cases 
tioDed  by  Oweri^  were  exmnplea  of  chrotiic  lesion* 

If  the  head  of  the  humerus  is  driven  from  its  socket  by  violence,  and 
remains  ihna  displaced,  it  is  a  complete  dislocation  ;  since  it  is  only  by 
having  placed  the  semi-diameter  of  the  licad  of  the  bone  oute^ide  of  the 
margin  of  the  trlorioid  fossa  that  it  ciin  be  made  for  one  moment  to  retain 
ite  abnormal  position.  To  accomplish  tlHs  amount  of  displacement 
upward,  or  upward  and  forward,  or  directly  forward,  the  acromion  or 

kthe  coracoid  process  must  be  broken ;  while  its  occurrence  in  any  other 
direction  must  involve  at  least  a  most  extraordinary  extension,  if  not  an 
mctaat  laceration,  of  the  capsule.  If  we  admit,  with  xMalgaigne,  that 
(Occasionally  the  capsule  has  been  found  capable  of  such  extraordinary 
extension  without  actual  rupture,  I  am  still  unwilling  to  regard  this  as  a 
fair  example  of  a  partial  dislocation,  since  the  head  of  the  bone  no  longer 
moves  in  it^  socket,  heirig  at  no  point  in  actual  contact  with  the  articu- 
lar surfiice  of  the  glenoid  fossa.  It  is 
csssentiaUy  a  comjdete  dislocation,  ac- 

tg^oniing  to  all  the  admitted  definitions 
of  this  term. 
It  is  quite  probable  that  a  majority 
©f  these  accidents  were  examples  of 
[rupture  or  disphicetnent  of  the  tendon 
<if  the  long  head  of  the  biceps,  the 
effect  of  which,  as  Mr.  Jno.  G.  Smitli^ 
and  Mr.  Soden*  have  shown  by  a  num- 
^^l>€*r  of  dissections,  is  to  allow  the  head 
^H>f  the  Immerus  to  be  drawn  upward 
^Bnd  forward  in  its  sockets  until  it  is 
^HHested  by  the  two  processes,  and  by 
^Ptxie  coraco-acromial  ligauicnt.  Says 
"Mr,  Soden :    **  To  enable  the  bone  to 

niaintain  its  equilibrium,  it  is  neces-  scHien^c 
s^iry  that  the  capsular  muscles  .should 
*?X;*Ctly  counterbalance  each  other ; 
'i^tj  as  there  is  no  muscle  from  the  ribs  to  the  humerus  to  antagonize 
^^H*  upper  capsular  muscles"  (that  is,  to  draw  the  head  of  the  humerus 
•downward),  *'  it  is  suggested  that  this  office  is  performed  by  the  singular 
*^iirse  of  the  long  tendon  of  the  l^iccps,  which,  by  passing  over  the  bead 
^^  the  bone,  when  the  muscle  is  imt  in  action,  tends  to  tlirow  the  bead 
^^p*^wnward  and  backward  ;  it  follows,  theref<>re,  that,  the  tendon  being 
^^^tiioved,  the  head  of  the  bone  would  rise  upward  and  forward." 

The  head  of  the  humerus  sometimes  remjiins  for  a  long  time  after  the 
'**^duclion  has  been  effected  slightly  advanced  in  its  socket,  so  as  to  lead 
^^  a  suspicion  that  it  is  not  properly  reduced. 


%'^ 


kM  of  cliBplaeem^tit  *>{  the  long 
head  of  tlxi^  bict!p«).* 


%.  Oiren.  The  LadoH.  1875,  voL  i.  p.  75ft. 

*  Ainer.  Joum,  M«h1.  Sci.,  vol.  xvi.  n.  2M),  Mar,  18.15,  fmrn  I^jtuiofi  Med.  Oaj. 

•  Ibid.,  vol.  xx\x.  p.  4SU.  from  Lornl.  Med.  <ifti..  July,  IH4). 

I  J,*  Firri^'s  System  of  Surgery,  Amor.  ivi,.  p.  25.'> ;  >il*i  ^'n  Antlfvv  Onoper,  e«lilt*d  by  Br&tisby 
|vikO|)or,  Amer.  ed.,  p.  863, 
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The  same  thing,  also,  has  been  noticed  by  me  occasionally  where  the 
shoulder  had  been  sabjected  to  a  violent  wrench,  but  no  actual  disloca- 
tion had  ever  occurred.  In  either  case  the  explanation  is  perhaps  the 
same — the  long  head  of  the  biceps  has  been  broken  or  displaced ;  or, 
when  it  follows  a  dislocation^  some  of  the  muscles  inserted  into  the  greater 
tuberosity  have  been  torn  from  their  attachments. 

In  these  drcumstances  we  may  find  a  sufficient  and  perhaps  the  most  fie^uest 
explanation ;  yet  it  is  quite  probable  that,  in  a  considerable  number  of  cases,  tiie 
laceration  of  the  capsule,  and  the  action  of  the  muscles,  are  alone  concerned  In 
the  production  of  this  phenomenon.  I  have  seen  one  example  in  the  penoo  of 
Mr.  Craig,  of  Brooklyn,  in  which  the  tendon  of  the  biceps  suddenly  reaomed  ill 
position  after  the  lapse  of  several  dajrs,  and  che  prominence  of  the  head  of  the 
humerus  at  once  disappeared.    David  Prince,^  Hewit^  and  HolmeiP  have  le- 

Sorted  similar  cases.    In  Mr.  Holmes's  case,  however,  the  coracoid  process  wM 
roken  also. 

:  Dr.  Mercer,  of  Syracuse,  N.  Y..  relates  several  examples  of  forward  dJapUoe- 
ment  after  iojuries  to  the  shoulder-joint,  one  of  which  is  exceed iogly  ptirtment. 
Mrs.  B.,  a  well-developed  woman,  of  fall  habit,  aged  56,  ^ven  years  dnce  was 
thrown  from  a  carriage,  dislocating  her  right  shoulder,  wbkh  was  rediici^J  i 
short  tame  after  the  accident,  bat  the  shoulder  wm  painfut,  and  trader  to  rk 
touch,  and  almost  useless  for  months  after.  Bhe  could  carry  the  arm  fantxtd 
and  backward,  but  could  not  raise  it  from  the  aide,  or  carry  her  hand  bebiod 
her,  or  raise  it  to  her  head,  for  fourteen  monthH,  f^he  hm  gradually  ptitifd 
better  use  of  her  arm,  but  now  she  cannot  rabe  faer  elbow  from  the  &ide  mm 
than  half-way  to  a  horizontal  position  witlioiji  as^iii^uuce ;  but  with  aasiitftoec 
the  arm  may  be  carried  into  any  position  witliiiut  piiln  or  reaistatice.    Metiiii^ 

Sent  shows  no  appreciable  difference  in  the  si^e  or  length  of  the  ariUj  or  mm  ^f 
e  shoulder;  btit  the  point  of  the  riioulder  is  still  tender  to  the  toudi,  is  pvoB- 
inent  in  front,  and  correspondin^^lv  flattened  behind.  The  head  of  the  hafliarsi 
appears  to  rest  against  the  outsiae  of  the  coracoid  process,  but  the  fbloea  of 
habit  obscures  the  diagnosis,  compared  with  other  cases.  Several  doctors,  it 
different  times,  have  examined  the  shoulder;  some  have  said  it  was  not  properly 
reduced,  and  advised  a  suit  for  malpractice.  "  I  examined  the  shoulder  agtio 
in  November  last;  it  presented  the  same  general  appearance,  although  the 
patient  was  much  thinner  in  flesh  from  recent  sickness.  Some  six  weeks  previ- 
ous to  this  examination,  in  a  sudden  and  thoughtless  effort  to  raise  the  arm 
above  the  head,  the  muscles  unexpectedly  obeyed  the  will ;  since  which  time 
she  has  had  perfect  use  of  it,  though  the  deformity  still  remains.  She  thin^ 
she  felt  or  heard  a  snap  when  the  arm  went  up,  but  it  was  followed  by  do  paio, 
soreness,  or  swelling."* 

There  cannot  be  much  doubt,  I  think,  that  in  this  case,  at  least,  the  deformitr 
and  maiming  were  due  in  a  great  measure  to  a  displacement  of  the  long  head  of 
the  biceps.* 

[The  frequency  with  which  the  long  tendon  of  the  biceps  is  displaced  or 
ruptured  is  very  doubtful.  Recent  investigations  seem  to  show  that  it  is  a  com- 
paratively rare  accident.] 

If  a  displacement  of  the  tendon  necessarily  causes  a  displacement  oi 
the  head  of  the  humerus,  it  might  seem  proper  to  infer  that  a  rupture 
of  the  tendon  would  do  the  same.     The  only  example  of  rupture  of  t^^* 
tendon  which  has  come  under  my  observation  does  not  confirm  tb^* 
opinion. 

^  Prince,  St.  Louis  Med.  and  Surg.  Journ  ,  Nov.  1879. 
'  Hewitt,  Holmes's  Surgery,  2d  Lond  ed.,  vol.  ii.  p.  820. 
■  Holmes's  Surgery,  2d  Lond.  ed.,  vol.  ii.  p.  820. 

*  Mercer,  Buffalo  Med.  Journ.,  vol.  xiv.  p.  641,  April,  1859. 

*  Broomfield's  Chirurg.  Observ.,  vol.  ii.  p.  76. 
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J.  W.,aBt.  46,  a  sailor,  and  a  man  of  remarkable  miiKCular  development,  while 
pushing  a  swing  with  his  arms  extended  felt  something  i^riaji  in  hia  right  arm, 
and  the  arm  at  once  heeame  powerleRs.  The  sensation  r>f  >^ napping  wai  at  a 
point  about  four  and  a  half  inches  below  the  Heromion  process.  The  pain  was 
like  that  caused  hy  hitting  a  nerve ;  on  the  following  day  there  was  an  extensive 
ecchymosis  over  the  upper  end  of  tfie  hnmerUB,  and  the  belly  of  the  biceps  was 
full  and  flabby.  He  was  exiimined  by  me  about  eight  months  after  the  injury. 
The  belly  of  the  biceps  had  shortened  upon  itself,  and  made  a  remarkable  prom- 
inence on  the  front  of  the  ariii,  but  he  could  not  render  it  firm  by  contraction. 
He  could  flex  the  arm  slowly,  but  not  against  any  considerable  resistance.  The 
bead  of  the  humerus  was  not  advanced  in  the  socket.  I  could  fee!  the  tendon 
of  the  biceps  in  ita.groove^  and  inferred  Ihat  the  rupture  took  place  near  its 
insertion  into  the  muscle.  J.  L.  Petit  has  reported  a  similar  case,  in  which  the 
rupture  wa.*  caused  by  the  extension  employed  in  an  attem|>t  to  reduce  a  dislo- 
cation of  the  arm.'  Poinsot  records  an  example  of  rupture  of  this  tendon  in  a 
man,  caused  by  lifting,  and  in  wiiich  the  head  of  the  humerus  was  not  displaced. 
Three  weeks  later  the  same  accident  wan  rejiroduced  in  a  similar  manner. 

Dr.  Gerster,  in  a  paper  on  "Subcutaneous  Injuries  of  the  iliceps  nrachii,"* 
has  made  the  following  historical  notes  and  ob«ervations :  *' Older  sureeims 
(Stanley,  Bromtield,  Knox,  Monteggia.  for  Tnstance)^  up  to  the  middle  ot  this 
century,  diagnosed  as  dislocations  of  the  long  head  of  the  biceps,  casea  similar 
to  the  one  relateci'*  (case  of  jjartial  rupture  of  the  tendon,  and  of  the  corre- 
sponding part  of  the  sheath  of  the  long  head  of  the  biceps).  *'They  supposed 
tn&t  the  tendon  left  its  groove,  and  ^lijiped  upon  the  major  tubercle.  True, 
none  of  them  ever  found  the  tendon  in  its  dislocated  condilion.  but  they 
aasumed  that  a  spontaneous  reduction  took  id  ace  by  a  rotation  of  the  humerus, 
before  a  competent  judge  could  ascertain  the  nature  of  the  injury.  William 
Cooper  and  Boerhaiive  accepted  the  possibilitv  <d'  such  an  injury.  Fergussoe 
expressed  biroeelf  cautiously  on  the  subject,  llardeleben,  Pitha,  and  Volkmann 
deny  ita  existence,  referring  tt\  a  series  of  exhaustive  articles  in  the  Oaiette 
Hthdomadairt  (2d  ser.,  [xiv.],  21,  2^»  25,  lH(j7),  written  by  Jarjavay.  which  com- 
pletely disposes  of  this  *  mysterious  dislocation/  as  Pitha  sarcastically  calls  it/' 
Gerster  states,  moreover^  that  Poutean  had  long  before  doubted  the  existence  of 
this  dislocation,  «nd  that  Malgaigne  had  expressed  scepticism  as  to  the  true 
character  of  BIr.  Soden's  case.  In  short,  I>r,  Gerster  claims  that  itJ4  existence, 
nncompllcated  with  other  accidents,  has  never  been  demonstrated  satisfactonly 
Upon  the  living  or  dead  subject ;  and  that,  to  sjvy  the  least  J  t  is  doubtful  w  bether 
it  has  ever  occurred.  The  entire  argument,  together  with  the  anatomical  reasons 
lasigned*  are  very  ingenious;  and  while  they  do  not  settle  conclusively  the  ques- 
tion of  its  possibility,  they  seem  to  thri>w^  a  doubt  upon  the  true  nature  of  some 
of  the  cjises  reported. 

Dr.  White,^  of  Philadelfdiin,  in  an  excellent  rhmnl'  of  this  subject,  concludes 
that  the  occurrence  of  a  traumatic  dislociition  of  the  long  tendon  of  the  biceps, 
ttnaccompanied  with  a  dislocatio!*  of  the  humerus,  has  not  been  absolutely 
proved*  He  reports,  however,  a  case  w^hich  l>oth  Dr.  Agnew  aud  himself 
Wlieved  to  be  such  a  dislocation.  A  man,  ret.  37,  had  fallen  upon  his  shoulder 
from  a  c<msiderable  height.  Seen  by  the^e  surgeons  soon  after  the  accident,  it 
w«8  th^u^ht  that  the  empty  bicipital  groove  and  the  displaced  tendon  could  be 
distinctly  felt.  At  the  end'  of  two  years  the  displaceaient  continued,  and  at  this 
period  the  patient  had  recovered  nearly,  but  not  wholly,  the  free  use  of  his  arm. 


^H     '  Miitgai^ie.  op<  cit..  Pum  ©d.,  t855,  vol.  ii.  p.  145. 
^H    •  G^FBter,  N'ew  York  Med.  Journ.t  May.  1R78,  p.  487. 
^f    '  White,  J.  W  ,  Surgeon  to  the  Ptiiladelphiu  lloftpiUd,  ail4 
^nHj  Hoipllal.  Anicr.  Joiirn.  Med,  Sci..  Jan,  188i, 
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CHAPTER   VIII. 

DISLOCATIONS  OF  THE  HEAD  OF  THE  RADIUS 
(HUMERO-EADIAL). 

I  HAVE  recorded  thirty-two  examples  of  traumatic  dislocation  of  the  head  oi 
the  radius  as  having  been  seen  and  examined  by  me ;  of  which  twenty-eefea 
were  dislocated  forward,  or  forward  and  outward,  and  only  five  backward ;  oi^ 
rejecting  those  cases  which  were  complicated  wiUi  fhusture,  I  have  reooraM 
fourteen  cases  of  simple  forward  dislocation,  and  three  of  simple  backward  dlh 
location.    My  experience,  therefore,  does  not  correspond  with  the  experienoeof 
Boyer,  V elpeau,  Y idal  (de  Cassis),  Chelius»  B.  Cooper,  Guthrie,  Gibson,  and 
some  others,  who  declare  that  the  aislocation  backward  is  the  more  frequent  of 
the  two.    Indeed,  I  ought  to  say  of  two  of  the  examples  of  backward  diuoeatioi 
of  the  radius  which  have  come  under  my  notice,  and  which  I  have  mfaiked  m 
simple,  that  they  were  ancient  dislocations ;  and  I  am  not  entirely  certain,  theie- 
fore,  that  they  had  not  been  ori^nally  complicated  wiUi  a  fracture,  altbouflial 
the  time  of  my  examination  they  presented  no  such  evidence.    The  third,  wkkh 
I  believe  to  have  been  a  genuine,  simple  backward  dislocation,  I  will  mratioi 
again  in  connection  with  mis  latter  form  of  dislocation.    I  have  seen  one  coo* 
genital  dislocation  of  the  radius  outward  and  forward,  which  I  will  describe 
more  particularly  in  the  chapter  on  Congenital  pislocations. 

§1.  Dialocations  of  the  Head  of  the  Badius  Forward. 

Causes. — A  fall  upon  the  elbow,  the  blow  being  received  directly  upon 
the  posterior'  face  of  the  head  of  the  radius ;  a  fall  upon  the  hand  with 
the  forearm  extended  and  pronated ;  extreme  pronation  of  the  forearm; 
or,  according  to  Denuce,  a  blow  upon  the  inside  of  the  elbow,  which  is 
equivalent  to  a  violent  adduction  of  the  forearm. 

In  children,  and  especially  in  those  of  a  strumous  habit,  whose  liga- 
ments are  feeble,  a  subluxation  forward,  or  even  a  complete  dislocation, 
is  occasionally  produced  by  being  lifted  suddenly  from  the  floor  by  the 
hand,  or  by  an  attempt  to  sustain  the  child  when  he  is  about  to  fall.  ^ 
have  seen  examples  of  this  dislocation  produced  in  this  way. 

Batchelder,^  Sylvester,^  Goyrand,^  and  manv  other  surgeons,  have  metitioo«<l 
similar  cases.  In  the  case  of  Lydia  Merton,  four  years  old,  the  dislocation  wts 
caused  by  holding  on  by  the  hands  after  having  fallen  from  a  swing.  ^' 
Krackowizer  related  a  case  of  complete  dislocation  forward,  produced,  as  wij» 
supposed,  in  the  act  of  turning  the  child  in  delivery.  The  arm  was  ecchymosed, 
and  the  dislocation  was  very  distinct.^  Leisrinck^  saw  an  ancient  dislocation 
forward  in  both  arms,  which  were  said  to  have  been  produced  immediately  after 
birth  by  violent  torsion  of  the  forearms,  practised  for  the  purpose  of  resuscitating 
the  child. 

1  Batchelder,  New  York  Journ.  Med.,  May,  1856,  p.  333. 

'  Sylvester,  Amer.  Journ.  Med.  Sci.,  vol.  xxxi.  p.  206,- Jan.  1843. 

»  Goyrand,  Ibid.,  vol.  xxxii.  p.  228.  July,  1843. 

*  Krackowizer,  New  York  Journ.  Med.,  March,  1857,  p.  262. 

*  Leisrinck.  Deuts.  Zeitschrift  fiir  Chir.,  Dec.  12,  1873. 
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Lological  Anatomy. — The  head  of  the  radius  is  carried  forward 
le  hiimenis,  and  ^enemlty  a  little  outward.  Id  thi^  case  of  Lydia 
I,  already  mentioned,  thv  liead  of 
lius,  on  the  iiinety-foutth  day 
be  accident,  was  nearly  in  the 
of  the  huraenia.  The  anterior 
ternal  lateral  ligaments,  with  the 
r,  are  in  most  cases  raore  or  less 
Sometimes  the  anterior  and 
d  lateral  are  alone  broken,  the  ^_^..^ 

r  ligament  beiuf^  then  sufficiently       •ssi^B*^^**^^^^^^ . 
?d  to  allow  of  the  complete  dis- 
i ;  or  the  anterior  and  smnular 
given  way,  the  external  hiteral 
main  intact. 


e  speciiuenH  diasected  by  iJanyau^ 
bruyn/^  and  n\m  in  the  Bpecinieii 
d  by  Preiitat*  in  the  Dupiiytren 
\,  the  uonular  ligament  wa.^  not 
n  a  specimen  obtained  by  .T.  llil- 

8  ligament  was  only  partially  lorn  (Fig,  391),  and  the  head  of  the  radiu» 
Ibr  itself  a  new  socket  on  the  front  of  the  humeral.     The  same  ia 


Position  of  the  head  of  the  radius  dia- 
locHt^d  forward.  The  lii^fid  of  the  mdlus 
rests  Dij  the  (OiKriorsurfncoof  the  hiime- 
riia,  in  tlie  hollow  above  the  ext«r&al 
iiondyle,  in  front  of  the  external  con- 
dyloid ridge.     (Fiok,) 


Dissection  of  n  di.«hjciiti«m  of  bead  «»f  rrwiiii*  forward.     (lliUon.) 


ID  a  specimen  represented  by  Kronlein.  and  contained  in  the  Pat  ho - 
^uaeam  at  Znrtcb,  ao  that  the  Diovements  of  pronation  and  supination 
npletely  restored, 

itoms. — The  head  of  the  radius  can  in  geneml  be  distinctly  felt  in 

situation,  rotating  under  the  finger  when  the  hand  is  pronated 

pinated;  we  may  sometimes  also  recognize  a  depression  eorre- 

g  to  itfi  natural  situation,  behind  and  below  the  little  head  of  the 


Hd  says  that  the  forearm  is  slightly  flexed  and  in  a  midstate  between 
Q  and  aapination.  ^Fig.  3'J2,)  The  hand  and  arm  can  be  fully  pronated, 
lot  be  supiuated  more  than  half  The  whole  of  the  outer  side  of  the  arm 
ned.  being  carried  goraewhat  upward,  (Fig.  393.)] 

external  border  of  the  forearm  is  slightly  shortened,  and  the  arm 
unnaturally  outward.     The  tendon  of  the  biceps  is  relaxed.    The 


^oltieot.  op.  cit.,  p.  8S5.  s  I  hid. 

liltan.  Bull.  G(-n.  de  Th^rapu,  t,  xxxviti.,  1850,  p.  1 13, 


»  Ihid. 
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forearm  is  generally  pronated,  sometimes  it  is  in  a  position  midw&j 
between  supination  and  pronation,  but  I  have  never  seen  it  supinated. 


Fio.  392. 


Dislocation  of  the  head  of  the  radius  forward ;  limit  of  flexion  at  elbow.     (Erichsen.) 

Fig.  .393. 


Dislocation  of  the  head  of  the  radius ;  deformity  of  outer  side  of  the  arm  when  extended. 

(Erichsen.) 

I  have  particularly  noticed  this  fact  in  my  report  made  to  the  New  York  State 
Medical  Society  in  1855 ;  and  Denuc6,  who  has  also  examined  these  cases  care 
fully,  affirms  that  it  is  seldom  supinated,  notwithstanding  the  general  statements 
of  surgeons  to  the  contrary. 

The  arm  is  usually  a  little  flexed,  and  cannot  be  perfectly  extemW 
without  causing  pain.  In  some  cases,  especially  when  the  dislocation  has 
existed  for  a  considerable  length  of  time,  the  arm  is  capable  of  extreme 
and  unnatural  extension.  This  was  the  case  with  Lydia  Merton.  There 
is  usually  preternatural  lateral  motion ;  but,  except  in  old  cases,  the  fore- 
arm cannot  be  flexed  upon  the  arm  beyond  a  right  angle. 

Prognosis. — Denuce  says:  "The  reduction  is  often  impossible;  more 
frequently  still,  difficult  to  maintain."  In  proof  of  which  he  refers  to 
the  observations  of  Danyau  and  Robert.  In  the  case  of  recent  dislocatioa 
related  by  Robert,  it  was  found  impossible  to  maintain  a  reduction  which 
he  thought  he  had  several  times  accomplished,  and  he  believed  that  the 
difficulty  consisted  in  a  portion  of  the  torn  annular  ligament  having 
become  entangled  between  the  head  of  the  radius  and  the  condyle  of  the 
humerus.^  Sir  Astley  Cooper  was  unable  to  accomplish  the  reduction  in 
two  recent  cases ;  and  of  the  six  cases  which  came  under  his  immediate 
observation,  only  two  were  ever  reduced. 

Malgaigne  says  that  in  a  collection  of  twenty-five  cases  which  he  hasm«<^'» 
the  accident  was  unrecognized  or  neglected  in  six,  and  ineffectual  effort^  *^ 
reduction  had  been   made  in  eleven ;  so  that  only  eight  of  the  whole  nuajoer 

^  Memoirs  sur  les  Luxations  du  Coude,  par  Paul  Denuc^.     Paris,  1854. 
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were  reduced.  I  have  myself  met  with  six  of  these  simple  dislocations  which 
were  not  reduced,  three  of  which,  however,  had  not  been  recognized,  and  no 
attempt  at  reduction  had  ever  been  made ;  one  had  been  treated  oy  an  empiric. 
Bweet.  a  "  natural  bone-setter,"  but  without  success ;  one  had  been  reduced,  but 
U  had  become  redislocated,  and  in  the  remaining  example  I  was  unable  to 
reduce  the  dislocation  on  the  seventh  day. 


Fio.  394. 


Fio.  395. 


Head  of  the  radius  forward, 
relatione. 


Anatomical 


Head  of  the  radius  forward.     External 
appearance  of  limb. 


The  following  are  brief  notes  of  four  of  these  cases : 

In  a  man,  set.  23,  the  accident  had  occurred  about  one  year  before.  The  sur- 
geon did  not  recognize  the  dislocation,  and  no  attempt  had  ever  been  made 
V>  replace  the  bones.  The  forearm  was  forcibly  pronated  and  could  not  be 
•QpiDated,  but  he  could  extend  it  completely,  and  flex  it  somewhat  beyond  a 
f^t  angle.  It  was  strone.  and  nearly  as  useful  as  before.  H.  H.  B.,  set.  6; 
disloeation  produced  by  a  tall  upon  the  elbow.  The  surgeon  did  not  detect  the 
pttnre  of  the  injury.  Eighteen  jreara  after,  I  found  the  head  of  the  radius  lying 
in  front  of  the  old  socket,  having  formed  a  new  socket,  in  which  it  moved 
fieely.  From  the  elbow  to  the  hand  the  arm  inclined  outward,  or  to  the  radial 
^ide;  pronation  aud  supination  were  perfect.  He  could  flex  the  arm  to  an  acute 
^Dgle,  but  not  so  completely  as  the  other.  The  arm  was  as  strong  as  the  other, 
but  it  was  frequently  hurt  by  lifting.  A  lad,  set.  12,  had  a  dislocation  of  the 
held  of  the  radius  forward.  Thirty-nine  years  after  he  could  not  flex  the  fore- 
*nn  upon  the  arm  beyond  a  right  angle ;  and  when  the  attempt  was  made,  the 
^ius  struck  against  the  humerus.  Complete  supination  was  impossible.  The 
^nn  was  as  strong  as  the  other,  except  in  raising  a  weight  above  his  head. 
Occasionally  he  was  annoyed  with  slight  pains  in  this  limb.  U.  L.,  set.  48,  was 
^lown  from  a  carriage,  producing  a  dislocation  of  the  right  radius,  and  severely 
wruiging  the  elbow-joint.    He  did  not  see  a  surgeon  until  six  hours  had  ' 
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The  elbow  was  then  much  swollen,  and  exquisitely  tender,  and  L.  would  not 
permit  much,  if  any,  examination  to  determine  its  condition.  The  doctor 
applied  simple  dressings,  and  the  next  day  requested  me  to  see  him.  The 
whole  arm  was  then  swolle/i  and  tender,  and  very  little  examination  was  admis- 
sible. The  dressings  were,  therefore,  not  completely  removed,  but  only  laid 
open  sufficiently  to  enable  us  to  see  the  joint.  We  suspected  a  forward  disloca- 
tion of  the  head  of  the  radius,  but  could  not  positively  determine  the  point— 
the  patient  not  permitting  any  kind  or  degree  of  manipulation.  We  decided, 
therefore,  to  wait  a  few  days  until  the  inflammation  had  somewhat  abated,  tod 
then,  if  the  existence  of  a  dislocation  was  ascertained,  to  attempt  its  redaction. 
On  the  seventh  day  the  swelling  had  measurably  subsided,  and  the  diagnosis 
became  satisfactorv.  We  immediately  placed  him  under  the  complete  influence 
of  chloroform,  and  made  long-continued  and  violent  efforts  at  redaction,  but 
without  success.  Severe  inflammation  again  followed  these  efforts,  and  L.  woald 
never  consent  to  another  trial.  After  four  years  I  find  the  bone  still  out  He 
can  flex  the  forearm  upon  the  arm  almost  as  far  as  he  can  the  opposite  limb; 
he  can  carry  it  nearly  to  his  mouth,  the  head  of  the  radius  sliding  off  upon  the 
outer  face  of  the  humerus,  and  not  resting  plumply  against  it;  indeed,  theradiu 
seems  to  have  been  gradually  pushed  outward  as  well  as  forward.  The  hand  is 
forcibly  prouated,  and  cannot  be  supinated.  The  attempt  to  supine  prodacei  t 
click  in  the  neighborhood  of  the  head  of  the  radius,  as  if  it  struck  against  s 
bone.  The  arm  is  as  strong  as  the  other,  and  not  wasted.  He  has  constantly 
pursued  his  occupation  as  a  barber,  after  only  a  few  weeks'  confinement 

If  the  dislocation  is  accompanied  with  a  fracture  of  the  ulna,  unlew 
the  fracture  is  transverse  or  incomplete,  reduction  is  not  generally  accoin- 
plished. 

I  have  three  times  met  with  this  accident  thus  complicated  in  children,  in  the 
treatment  of  which  a  much  better  result  has  been  obtained.  In  the  first  ex* 
ample,  a  lad,  aged  nine  years,  had  broken  the  ulna  in  its  upper  third  anddisb- 
cated  the  radius  forward.  Both  the  fracture  and  dislocation  were  easily  reduced, 
and  in  a  few  weeks  the  limb  was  sound  and  perfect,  except  that  a  slight  fulness 
remained  in  front  of  the  head  of  radius,  ana  this  continued  for  several  rein- 
In  the  second  example,  a  lad  of  the  same  age,  I  reduced  both  the  fracture  and 
the  dislocation  by  extending  the  arm  from  tne  wrist,  while  at  the  same  moment 
pressure  was  made  upon  the  head  of  the  radius  from  before  backward.  A  rigbt- 
angled  splint  was  applied  and  continued  during  a  period  of  four  weeks,  bein^ 
removed  daily  for  the  purpose  of  giving  to  the  joint  gentle,  pa.ssive  motion,  etf. 
After  this  the  arm  was  permitted  to  straighten  gradually,  and  at  the  end  of  s 
month  more  the  joint  was  moving  freely,  and  with  no  degree  of  displacement  it 
the  point  of  fracture  or  dislocation. 

It  is  quite  probable  that  in  each  of  the  above  cases  the  separation  was  not 
complete,  although  crepitus  was  distinct,  and  the  displacement  of  the  broken  end» 
was  very  marked.  In  the  following  case  the  fracture  was  certainly  incomplete: 
E.  C,  aet.  4,  had  a  fracture  of  the  ulna,  two  inches  below  its  upper  end,  ih* 
fragments  being  inclined  backward,  while  the  radius  was  dislocated  forward. 
Both  bones  were  easily  replaced,  and  the  functions  of  the  arm  were  soon  com- 
pletely restored. 

Where  the  restoration  has  beeti  promptly  effected  and  maintained 
steadily,  the  motions  of  the  joint  are  soon  restored ;  but  in  one  case  the 
head  of  the  radius  has  been  found  to  play  very  freely  and  loosely  aft^'' 
the  lapse  of  two  years,  and  in  others  it  has  remained  slightly  promiDent 
in  front,  as  if  it  was  a  little  in  advance  of  its  socket. 

Treatment. — Extension  and  counter-extension  should  be  made  in  th^ 
direction  in  which  we  already  find  the  limb,  namely,  with  the  foreann 
slightly  bent  upon  the  arm,  while  at  the  same  moment  the  surgeon  shorn 
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i  the  elbow  with  his  lianda,  and  press  the  head  of  the  radius  back 
his  two  thumbs. 

|ier  methods  will  ofien  succeed;  but  by  this  we  relax  the  hiceps,  and  jmt 
parts  in  the  beat  position  to  accomjiHflh  the  reduction  easily  and  promptly. 
Lstley  directed  to  supine  the  foreiirm  while  the  extension  was  being  rnade 
!.the  hand,  but  Denuc^^  prefers  that  the  fori*arni  should  bi-  in  a  position  of 
lltioii. 

|fter  the  reduction  is  effected  it  h  never  safe  to  straighton  the  arm 
pletelj  at  once,  nor  indeed  for  some  weeks :  not  until  the  ligaments 
I  been  sufliciently  restored  to  resist  the  uetion  of  the  biceps.  The 
[limst,  therefore,  he  flexed  and  placed  irt  a  sling,  or,  if  tlie  radius  is 
peed  to  become  redislocated.  a  rigbt-angletl  splint  ought  to  be  placed 
I  the  back  of  the  arm  and  forearm,  and,  by  the  aid  of  a.  compress 
I^Uer,  an  attempt  should  be  made  to  retain  it  in  place.  Nor  will  it 
Wind  safe  at  any  period  to  compel  the  arm  by  force  to  resume  the 
ght  position,  since  this  l>one,  when  it  has  once  been  dislocated,  will 
i  long  time  he  liable  to  riishx  ation. 

L 

l)oy,  Aged  about  four  years,  had  a  forward  dislocation  of  the  head  of  the 
pi.  The  dislocation  had  existed  several  jnoaths*.  The  father's  purpose  in 
|ing  the  child  to  roe  was  to  ascertain  whether  he  coald  not  chiim  damages 
Rial  practice.  The  account  which  he  gave  was  as  follows:  The  surgeon 
^  il  a  dish>cation  forward,  and  pretended  to  reduce  it.  A  right-angled 
It  was  applied  with  a  roller.  At  the  encj  of  three  weeks  the  father  removed 
iDlint,  out  did  not  discover  aaything  out  of  place.  Finding,  however, 
ilhe  elbow  was  stiff;  he  took  measures  to  straighten  it  forcibly,  lu  a  few 
I  he  discovered  the  head  of  the  boae  out  of  phice,  and  so  it  haa  remained 
tiince.  I  explained  to  him  that  there  vvius  nineh  reason  tn  suppose  that  the 
rtn  had  properly  reduced  the  dislocation,  and  that  he  had  himself  repro- 
I  the  accident,  by  straightening  the  arm,  through  the  action  of  the  biceps 
I  the  upper  end  of  the  radius.  The  father  declined  any  further  surgical 
rference,  and  no  prosecution  has  followed. 

^he  late  Dr.  Batchelder,  of  New  York,  has  described  a  method  of  reduction 
tested  to  him  first  by  Dr.  Goodhue,  of  Chester,  Vl.,  and  which  he  bad  hira- 
[found  more  successful  than  any  other  method  ;  indeed,  he  says  it  never  fails, 
Wiedoe»  not  inform  us  in  precisely  how  many  cases  he  had  made  the  triaL 
I  plan  suggested  consists  essentially  in  fimt  making  extension  from  the  hand, 
[pressing  at  the  same  time  down  want  and  backward  upon  the  head  of  the 
hi  until  it  has  descended  to  a  level  with  the  articulating  surface  of  the 
perns.  Aft  soon  as  this  is  accomplished,  the  forearm  is  to  be  suddenly  flexed 
p  the  arm  in  such  a  direction  as  that  the  hand  shall  pass  outside  of  the 
lldcr;  at  the  same  moment,  also,  the  pressure  must  be  continued  vigorously 
\  the  head  of  the  radins.' 


g  2.  Bislocations  of  the  Head  of  the  Eadins  Backward. 

Jenuce  has  collected  fotirtc^en  exaiuples  of  this  disloc^ition ;  but  Mai- 
jpie,  who  rejects  a  portion  of  the  Ciiises,  and  adds  one  or  two  more, 
wts  only  twelve. 

pwldition  to  thtwe  mentioned  by  these  two  writers,  I  have  found  recorded, 
toddentally  noticed,  one  by  May/' one  by  Bransby  Cooper,"  one  by  Lawrence,* 

dboe.  New  York  Jourii.  of  Med.,  May,  1S5I5.  p.  353. 
*T|  Sir  Aitley  CcM>per  on   DialucatioDs,  etc.,  by  B.  Cw>pcr<  op.  eit.,  p,  4(13, 
^  toopetf  Ibiti.,  p.  404*  *  Lawrence »  Pirrie*»  System  of  Surgery,  p.  259, 
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one  by  Listen/  two  by  Case,*  two  by  Gibson,' one  by  Parker,*  three  by  Markoc,* 
two  by  (Conner,*  one  by  Mack/  and  one  by  Rivington,®  and  to  these  my  own 
observations  have  added  five  more,  in  all  thirty-three  supposed  examples. 

Of  the  examples  brought  under  my  own  notice  I  have  already  affirmed 
that  two  of  them  were  accompanied  with  fracture,  and  I  am  not  certain 
but  that  all  except  one  were.  Markoe,  of  New  York,  who  reported  three 
cases,  found  in  each  a  fracture  of  the  internal  condyle  of  the  humerus, 
and,  after  an  examination  of  a  number  of  the  reported  examples,  he  does 
not  find  any  evidence  that  this  dislocation  ever  occurs  as  a  simple  uncom- 
plicated accident.  It  seems  quite  certain,  however,  that  the  backward 
dislocation  does  so  occur,  yet  it  is  no  doubt  exceedingly  rare. 

The  following  case,  brought  to  my  notice  by  Dr.  Berry,  of  Fall  River,  Ma».. 
must  be  accepted  as  a  genume  example,  inasmuch  as  the  mode  of  its  occurrence 
seems  to  preclude  a  fracture :  *'  Frederick  Kuger,  of  New  York,  was  seen  by 
me  when  he  was  fifteen  years  old,  having  a  dislocation  of  the  head  of  the  left 
radius  backward,  which  the  mother  stated  was  caused  by  a  convulsion  when  he 
was  one  year  old.  The  button-like  head  of  the  radius  could  be  distinctly  felt, 
and  there  was  no  evidence  of  any  other  injury."' 

Dr.  N.  K.  Freeman,  of  this  city,  reports  one  of  the  few  cases  which  seems  to 
adroit  of  but  very  little  doubt.  A  gentleman,  set.  37.  by  jumpine  from  the  rail- 
road cars  received  a  backward  dislocation  of  the  head  of  the  radms  of  the  right 
arm.  ''The  symptoms,"  says  Dr.  F.,  ''were  marked;  the  hand  and  foretrm 
were  prone,  and  the  attempt  to  place  them  in  the  supine  position  caused  grett 
pain  ;  while  the  head  of  the  radius  formed  a  considerable  projection  posterior  to 
the  external  condyle  of  the  humerus,  where  the  cavity  on  its  extremity  could 
be  distinctlv  felt.  Assisted  by  Dr.  Walsh,  who  firmly  grasped  the  humerus.  I 
was  enabled  to  reduce  it  by  extending  the  forearm  and  flexing  it  upon  the  trm, 
at«the  same  time  pronating  the  hand,  and  pressing  forward  the  head  of  theradim 
with  my  thumb.  After  the  reduction  was  effected,  I  requested  Dr.  Walsh  to 
examine  it;  when  upon  slight  extension  being  made  upon  the  forearm,  with 
supination  of  the  hand,  the  bone  was  aa^ain  dislocated.  I  immediately  reduced 
it  in  the  same  manner  as  before,  and  directed  the  patient  to  keep  the  forearm 
flexed  and  the  hand  prone,  and,  laying  it  upon  a  pillow,  apply  cold  water.  He 
complained  of  severe  pain  for  two  days,  which  gradually  subsided,  and  on  the 
fourth  day  he  was  able  to  move  and  extend  the  forearm." 

Causes. — Tlie  usual  causes  are,  a  direct  blow  upon  the  front  and  upper 
part  of  the  radius ;  a  fall  upon  the  elbow,  or  upon  the  hand ;  a  violent 
eflbrt  to  supinate  tlie  forearm  wiiile  it  is  gnisped  and  held  firmly  iu* 
state  of  pronation  ;  and  probably  it  is  sometimes  occasioned  by  a  twisting 
of  the  arm  in  machinery,  etc. 

[The  precise  action  of  the  forces  by  which  this  dislocaticm  is  produced  is  nf** 
yet  determined.  Experimentally  it  has  been  found  by  Barros*'^  that  it  mayb*^ 
produced  in  children  by  a  direct  blow  upon  the  head  of  the  bone  from  thetn'Oi 
and  by  violent  extension  of  the  hand,  pronated,  with  sudden  flexion  of  the  forearm- 
This  ibrce  caused  a  rupture  of  the  posterior  part  of  the  lateral  ligament,  wbirh 

1  Linton,  Practical  Surgory,  p.  SS. 

^  ('a:?e,  Ainer.  .Jouni.  of   Me<i.  .*^ci.,  vol.  vi.   p.  254.  from   Uih    No.  of  Provinml  M<?<1 
« iHzettc. 

'  <Jil)Soii,  Instituted  and  Practice  of  8ur^erv,  (Uh  e<l.,  vol.  i.  p.  .'iTl*. 

*  Parker,  New  York  Journ.  of  Me<l.,  Man^h,  1862.  p.  188. 

•'  Markoe,  Ibid..  May.  1855,  p.  .''.82. 

♦*  P.  S.  Conner.  The  Clinic,  Aui^.  15.  1.S74. 

"  (;.  J.  Mack,  The  Med.  Record.  Dec.  2,  187r,.  p.  77U. 

'^  Uivington,  Loud.  IFosp.,  Lancet,  Dec.  27,  187'J. 

»  Berry.  New  York  Med.  (iaz.,  vol.  vii.  Xo.  «»,  Feh.  7.  Is80. 

><>  Barros.  Centralhlatt  fiir  Chirurgie.  ISSO. 
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aed  to  be  neccfiaary  to  the  d  bio  cat  Sod.     Streubel'  employed  hyperex  tens  ion  of 
the  forearm  while  MUpinated,  with  tordble  flexion  upward  and  to  the  radiii!  side. 

ICkmercm  reports  a  case  in  which  a  man  had  a  dislocation  caused  by  the  pressure 
fa  eajt  upon  the  hand  while  the  elbow  reacted  against  a  wall.  These  various 
O&ditions  may  all  be  explained,  probably,  by  the  supposition  that  the  lateral 
IteBient  18  fir»t  torn,  and  then,  by  a  Iwidting  force^  with  flexion,  the  partially- 
Jfomted  head  is  thrown  backwartf.] 
r  Pathological  Anatomy.— In  the  case  reported  by  Sir  Astley  Cooper, 
Id  which  a  dissection  was  noade,  *^*  the  coronary  ligament  was  found  to  be 
torn  through  at  iti*  forepart,  and  the  oblique  had  ^iven  way.  The  cap* 
§ular  ligament  was  partiiilly  torn,  and  the  liead  would  have  receded  rnnch 


Fro.  3f»a. 


Fio.  :j»7. 


m- 


DiilMitton  of  the  heud  of  tb<*  rftdius 
bttekward;  frcmt  view. 


Di9lf>cation  of  the  bend  of  radius  hmck- 
ward ;  mdirtl  side. 


fliore*  had  it  not  been  supported  by  the  fascia  which  extends  over  the 
5>iwcles  of  the  forearm."  The  bead  of  the  radius  was  thrown  behind 
tie  external  condyle  of  the  luimerus,  and  rather  to  the  outer  side.  This 
^san  ancient  dislocation  found  in  the  dissecting- room  of  St.  Thomajs^s 
HospitaU  and  tlie  accompanying  drawing  is  copied  from  the  sketch  made 
&t  the  time* 

Two  speciiDens  have  been  presented  to  the  Anatomical  Society  of  Vann  of 

f'wtiplete  ancient  dislocation  oackwardj  one  by  i^uion'^  and  one  by  Petit.'     In 

!  Ooioti's  specimen  the  man  was*at  the  time  of  Ins  death  about  fifty  years  old,  and 

ptiie  tigjunentous  apparatuaof  the  joint  seemed  to  be  uutoru  ;  a  fact  which  might 

IcaMlj  be  explained  by  suppoaing  that  in  the  great  lapse  of  time  since  the  acci- 

^t  it  may  nave  been  reconstrucud.     The  same  was  the  fact  in  Petit's  cane,  und 

pto^Mibly  admits  of  the  same  explanation.     The  accident  had  happened  in  child- 

«^^,  »nd  death  occurred  when  the  patient  was  twenty- eight  years  <dd.     iJsteo- 

phytGu  exi&ted  to  a  considerable  extent,  and  the  trochlear  3Urtace  of  the  humerus 

***  notably  deformed. 

'  8lr«ul»i?L  Prag.  Viertelj  all  web  rift.  1850. 

*  Guion,  Bull.  8oc,  Anat.  de  PariSi  185V,  p.  350. 

»  Petit,  D.id.,  1R74,  p.  U«4. 
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<^ta 


If  the  dielociition  is  not  complete,  as  occasionally  happens  wixU  chihlmi, 
the  annular  ligament  may  not  be  torn.  In  auch  examples  the  projectioa 
of  the  head  of  the  rinlins  may  not  be  easily  recognized,  but  the  motiotj« 
of  liexion  and  rotation  would  be  impaired-  The  reduction  is  sometime* 
effected  spontaneously,  or  with  slight  manipulation.  In  some  cases,  hot- 
ever,  the  reduction  is  difficult  or  impossible,  owing  perhaps  to  the  slipping 
of  the  annular  ligament  over  the  bead  of  the  bone,  or  to  some  otlier 
i n ter -a r t i c u la r  com p I i cat i on . 

Symptoms. — ^The  head  of  the  bone  is  felt  rotating  behind  the  outer 

condyle,  ond  a  depression  exists  corresponding  to  its  original  ptwsitioii* 

The  foreanii    is   slightly  Hexed   and    prone ;    Jind  the 

Fio.  3ft8.  whole  arm  is  deflected  outward  from   the  elbow  dowB- 

Iward;  flexion  and  extension  are  difficult,  while  sujiin*- 
tion  is  impossible, 
TreatmeEt. — ^Most  surgeons  have  taught  that  while 
extension  and  counter-extension  are  being  made,  the 
forearm  should  be  forcibly  supinated,  and  that  at  the 
same  time  the  head  of  the  radius  must  be  stronflj 
pushed  forward,  Martin  recommends  tu  extend  forci- 
bly, and  then  suddenly  flex  the  arm;  in  a  manner  very 
similar  to  the  plan  recommended  by  Batch  elder  in  dii- 
locations  forward*  In  Dr.  Freeman's  c^u^e»  just  qiiol**d, 
the  reduction  was  eHectcil  while  the  forearm  was  pro* 
nated,  and  supination  seemed  to  throw  it  again  out  of 
place.  Dr,  Middleditch,  in  the  case  reporfjed  by  Mack, 
succee^ied  in  his  first  eflbrt  by  making  extension  with 
the  arm  flexeii  to  a  riglit  angle,  while  pressure  was 
made  upon  the  head  of  the  radius.  According  to  M*r* 
koe,  where  the  accident  is  complicated  with  a  fradiiT? 
of  the  inner  condyle,  when  the  reiJuction  is  accoraplishe^I 
Djatocntmnofthe  the  arm  should  he  placed  in  a  position  about  ten  degref* 
Ju'ari  of  th<*  radius  less  tliau  a  right  angle,  and  supported  by  a  splint  with 
'*'^>*w**'''^'  bandages,  etcf 

If  the  dislocation  is  simple,  however,  I  can  see  no  objection  to  its  being  aflf 
or  quite  exteudeth  since  in  this  dialocMtion  the  action  of  the  bicep«  would <»lf 
tend  to  retain  the  head  iff  the  radiu»  in  place, 

§  3.  Bislocations  of  the  Head  of  the  Radius  Outward. 

Denuce  has  coMected  four  examples  of  this  accident,  unaccompani*" 
with  a  fmcture^  and  he  proceeds  to  speak  of  it  as  a  distinct  fnrm  of  lU**' 
location.     In  two  of  the  examples,  however,  mentioned  by  him,  if  *** 
consecutive  upon  a  f<»rward  dislocation,  and  1  have  several  times  seeii  l^* 
head  of  the  radius  very  much  inclined  outward  in  what  are  propc^v 
termed  forward  dislocaiions.     For  these  reasons  it  is  not  very  plain  ^* 
me  that  we  ought  to  consider  this  as  a  distinct  form  of  primai*y  ilislcH^ 
tion ;  but  it  would  seem  that  we  ought  rather  to  regard  it  i%s  a  conseCn 
tive  dishwation,  or  at  least  as  rmly  a  modification   of  the  forward    Jj 
backward  dislocation.     Indeed,  I  tliink  the  radiua  never  will  be  foi*^ 
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awn  directly  outward,  but  always  in  a  direction  inclining  forward  or 
irkward. 


rker«  of  this  < 


mentions  i 


vhich 


I  child 


Fia.  zn. 


i|;i^ 


m 


A 


B- 


s  under  his  uotice,  in 
ju'ii  still rs  "backward h%  with 
the  ngfat  unii  twwted  behind  the  buck,  in  such  a  position  that  the  whole  weight 
Lif  her  body  came  upon  her  arm.'*  No  attempt  was  ever  made  to  reduce  the 
bone,  and  the  head  of  the  railins  continued  to  project  ejrternally.  By  pressure 
*  -  easily  reduced^  but  bet'aine  irauie- 
displaced  when  the  foreiirm  wjls 
riLuri  Hexetl  or  extended.  The  motions  of 
ibe  joint  were  completely  restored.  Dr. 
I'lri^r  reeomm ended  no  treatment.^ 

■  fallowing  18  a  summary  of  the  more 

,  iint  TaetH  in  caaes  not  nientiontnl  in 
the  text :  In  Thomaaaen's  case  *'  the  head  of 
ihe  radius  nroject'ed  at  the  top  of  the  con  vejc 
Wder  of  the  forearm*  pressing  outward  the 
mass  of  the  supinator  and  radial  muscles 
which  cover  it;''  in  Chedieirs  ea^^e  "the 
heiid  of  the  radius  projected  at  the  outer 
atiJ  upper  part  of  the  forearm,  rising  higher 
than  the  external  condyle."  Nrlaton  illus- 
trated his  case  (Fig.  402) ;  it  occurred  in 
childhood  and    had  exi.Mted    twenty  yean*. 

ticrdy  found  in   his  case  the  head  of  the 

mdius  projecting  considerably  outstide  of  the 

epicondyle.    Von  Pitha's  patient  waa  a  girl, 

tt.  9;  a  servant  stepped  with  her  heel  upon 

Xhr  elbow  while  the  arm  lav  on  the  lioor  ex- 

teudetJ  and  supinated;  the  head  of  ihe  rudiiis 

Uv  oji   the  (lUter  surface   of  the   eoiulyle. 

Brncft  !i  ca>e  was  a  girl,  fl?t.  11 ;  the  head  of 

tbf  radius  lay  external  to  the  condyle  very 
rfu'ial  and   movable.     Wagner  report>< 

. -'    cases,   as   follows:    1»  A  boy,  let.  18, 

wtile  pushing  a  wagon   with  the  forearm 

ItTunattfJ    and    flexed   was    struck    on    the 

«lbow;    one  year   later  flexion,  extension, 

iiid  rotation  were  almost  entirely  lost;  ex- 

dtion  of  the  head  restored  in  some  degree 

tbe  usefulness  of  the  joint.     2*  ilan,  .'et.  26, 

"•ae  cause ;    reduction  effect e*d   with  diffi- 
culty; five  months  after,  joint  so  firm  that  excision  was  performed ;  no  improve- 

foetJt    3,  Man,  who  was  injured,  when  six  years  old»  by  a  fall;  movements  of 

jf>int  normal ;  head  of  radius  outside  of  the  external  condyle*     TAbken  reports 

two  cases,  with  tracture  of  the  head,  treated  by  excision,     Bartels  reports  a  double 

<ii^lftcenient  in  a  man,  due  to  the  practice^  when  aboy,  of  pushing  a  loaded  cart 

Wore  him  J 

tpHinsot.  in  a  note  to  the  French  edition  of  this  treatise,  has  seen  fit  to  recog- 
HiiL* these  partial  dislocations  forward  or  backward,  when  occasioned  in  ehild- 
Wi  hy  lifting  the  bodv  by  the  anuH,  as  a  distinct  variety  of  radial  dislocations, 
**,  as  he  has  defeignated  them,  '•dislocations  of  the  head  of  the  radius  downward 
jW  elongation)/'  The  grounds  upon  which  he  bttses  these  distinctions  are 
infenioua  and  specious,  but  they  do  not  seem  to  rae  satisfactory. 


■; 


Nekton's  tia*e  uf  dislocatjou  of  the 
head  of  tho  radius  outward. 


>  Parker.  Ne%v  York  Jmirn.  Med.,  Marxjh,  1852^  p«  189. 
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§  4.  Bislocation  of  the  Head  of  the  Radius  Downward  (by  Elongationj, 

[There  is  a  form  of  iDJury  at  the  elbow-joint  frequently  notioetl  in  l| 

cliil<iren.     It  more  often  ocL*ui*ii  when  the  child  is  lifted  hy  the  hand  mi  |] 

has  been  variously  exphiined  hy  writers.     The  fcdlowing  very  full  discus-  j 

sion  of  the  subjeet  under  the  above  titk\  hy  Dr.  Poinsot,  the  editor  of  the  | 
French  edition  of  this  work,  embraces  the  more  important  facts  r-'l;tt]T..r 
to  this  accident :] 

[*'ThiH  dif^ placement,  neeuHar  to  childhood,  and  which  re^^ult*  fr<im  riolfnt 
traction  having  been  niiicle  upon  the  forearm,  hms  been  rlescribed  by  MnJjniijfu^ 
Denuci?,  and  moat  surgical  authora,  when  speaking  of  the  difthxWion**  lofward 
and  backward,  as  being  a  partial  variety  of  one  of  those.  For  several  reiwona, 
however,  it  has  neemed  to  ua  preferable  to  devote  to  it  a  separate  pamgnipb;  if, 
in  nmny  of  those  dis.loeations  of  infancy,  the  head  of  the  radius  h  fouod  eitlwT 
forward  or,  mueh  more  rarely,  backward,  it  is  neverthelesi  true,  as  we«ha]l*w 
presently,  that  in  all  cases  the  mechanism  of  the  primitive  displacement  is  the 
same ;  the  cause  by  which  the  bone  is  kept  in  its  abnormal  situation  is  idrntical; 
m  all  cases  the  traumatism  is  due  to  a  violence  of  the  same  order.  The  Mtialogf 
is  as  great  regarding  the  j^ymptoms  and  the  prognosis.  So  alike  between  ihm, 
whatever  the  direction  of  the  displacement  may  be»  these  dislocatioos  in  chil- 
dren differ  absolutely  from  the  partial  dislocations  in  the  adult;  the  former  ire 
entirely  of  a  benign  character,  and  their  reduction  is  often  «ponl!tne(>u»;  the 

latter,  on  the  contrary,  are  apt  to  be  irreducible,  or  they  always  m         ' t*r* 

tain  efforts  for  reduction.     In  the  first  case,  after  the  displacti  *« 

reduced,  the  child  is  ant  to  use  his  arm  as  well  as  bef^*re,  and  no  ^  ».,,...,.  u  it 
needed  to  prevent  the  aislocatifin  from  being  repn>dnced  ;  in  the  second  c»w,  it 
is  often  very  difficult  to  keep  the  parts  in  place,  and  the  patient  is  ahviiv. -hliffd 
to  wear  an  apparatus  for  a  certain  length  of  time.     Therefore,  the  '^' 

tinned  above  have  been  obliged  to  divide  partial  dislocations  int  'J* 

in  adults  and  dislocations  in  children,  and,  again,  when  coming  to  (iisiocHUooi 
backward,  such  as  are  observed  in  the  latter,  in  order  to  avoid  re peiitiurK  thef 
had  to  refer  the  reader  back  to  what  they  had  said  when  speaking  of  analoginii 
displacements  forward.  Those  reasons  seem  to  us  amply  sufficient  to  justify  the 
classification  vvhicli  we  have  adopted. 

"  Causes  and  Mechanism. — The  dislocation  downward  haa  been  most  ttt- 
quently  observed  in  children  two  or  three  years  of  age ;  after  six  years  it  l»©coitte* 
exceptional.  Bourguet,  however,  met  with  an  example  of  it  ina  child  ihirtecu 
and  a  half  years  old.*  Again,  Ung^s  has  met  with  it  in  a  newly-boru  iufaoti' 
and  Malgaigne  in  children  still  nursing.  At  all  events,  certain' subjects  neeffl 
predispfKsed  to  this  accident;  thus,  in  two  eases,  Ferrin  has  seen  the  displiK:*^ 
ment  take  place  in  both  forearms  simultaneously  or  successively  with  a  j>eraiitrO*' 
tendency  to  its  recurrence.'  The  immediate  cause,  noted  in  the  immense* 
majority  of  caaes»  is  a  traction,  with  or  withftitt  forfi/m,  made  upon  the  hand  ^ 
foreann,  such  as  in  the  act  of  lifting  a  child  to  make  him  |jass  over  an  oWtikCi^ 
or  to  prev^ent  him  from  falling  or  in  trying  to  force  his  hand  through  a  slee'^^ 
that  is  too  narrow.  Rendu*  and  Descamps^  have  observed  the  dislocation  d<jfir*^' 
ward  in  children  who  had  been  made  to  jump,  as  an  amusement,  while  beiJ*' 
held  by  the  hands, 

** The  mechanism  of  these  dislocations  in  children  has  been  variousU 
stood  by  authors,  Fournier,  and,  with  him,  Duverney,  Jr..  had  adm 
elongation  of  the  radius  by  stretching  of  the  ligameiils;  but,  being  •! 
any  anatomical  proof,  ihi.'*  thciiry  was  forgotten   before  long.     The 

1  Bourguet.  d'Aix,  Rcvne  MfditnvChirorgd^le,  lft54,  t.  xv.  p.  288. 
«  Dngt'i,  Journal  Hebfiomitduirc  tk'  MMeciue,  IKil,  L  iv.  p,  1»7. 
'  Perrin,  Journal  de  Chirargie  de  Mulgaigou,  t.  i.  p.  13(»;  Htsvue  Mfdico  Chtrufgt«il^ 
t.  V.  p.  U6. 

*  Heudu,  Gii2(*tie  M/'dicule  de  Paria.  JS4I,  p,  3(fl- 

6  Desciinipa,  Luxiitioii  Inwinpit'te  de«  Etifauts,  *rh.  de  Parle,  IH7A. 
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tot  being  moat  often  very  difficult  to  establiMb,  it  wab  preferred  to 
xiateoce.  Gardner'  and  Rendu  uiaintained  that  the  characteristic 
n  movemeutH  of  the  forearui  was  due  Ui  a  hooking  of  the  bicipital 
by  the  external  border  of  the  uhia,  and  Bourguet,  in  addition  to  that, 
hat  there  are  muscular  fibred  of  the  supinator  brevis  interposed  be- 
two  bones.  The  editor  of  the  Medi'-o-ckirtjrijicai  Betnew  ba«  thought 
pliyaeal  separation.*  Goyrand,  obj^erviiig  that  the  iiiteroflseous  space 
rge  to  allow  the  hooking  of  the  tuberosity  of  the  radius,  admitted  at 
he  head  of  that  bone  was  displaced  forward  by  the  biceps,  and  waa 
Lftt  position,  against  the  inferior  extremity  of  the  humerus^  W  the  cini- 
"the  other  muacles;  but,  later  on,  he  abandoned  this  firrft  opinion  and 
At  the  radius  had  any  participation  in  the  trauniatism  in  question, 
the  latter  only  a  subluxation  of  the  inter-articular  cartilage  of  the 
i  the  inferior  extremity  of  the  nlna/^  Perrin  finally  came  back  to  the 
,dy  enunciated  by  Duverney,  of  a  diaplaceraent  downward,  and,  in 
icplain  its  perj<istency,  he  suppoi^ed  that  the  edge  of  the  radial  cup  was 
gainst  the  condyle.  Each  one  of  those  tlieories  was  liable  to  palpable 
;  we  have  seen  tiny  rand  criticise  very  justly  the  theory  of  hooking; 
I  which  musscular  contraction  intervenes  in  order  to  pull  and  fix  the 
ward  implies  a  flexion  of  the  forearm,  and  eapecially  a  muscular 
hich  are  far  from  being  constant.  The  localization  of  lesiouis  at  the 
not  be  disputed  ;  as  to  the  eidpbyseal  separation,  it  has  yet  U)  be  con- 
t  only  anatomically,  but  als^i  clinically*  Finally,  the  mode  of  dis- 
'f  admitted  by  Perrin  would  necessarily  require  a  lowering  of  the  radius 
lent  of  eight  or  nine  miUimetres.  wfiicb  would  consequently  be  very 
\  discover,  since  it  is  often  impossible  to  establinh  the  least  change  of 
between  the  bones. 

ftt^jod  the  (|ue«tion  when  M,  Pingaud»  resuming  some  experiracntii 
made  by  Streubel,  threw  an  entirely  new  light  upon  it.  Streubeb 
irdiug  the  partial  displacement  of  the  radius  forwaro  as  the  character- 
amo'pathological  feature  of  the  dislocation  of  childhood,  and  while 
ig  the  movement  of  torsion  of  the  forearm  as  the  principal  factor  in 
ction  of  this  accident,  had  noticed  that  the  fixedjiess  of  the  bone  in  it« 
position  was  due  to  the  interposition  of  a  portion  of  the  capsule  aud 
lular  ligament.*  The  results  of  M.  Pingaud's  experiments  were  also 
itrate  beyond  doubt  interposition  of  the  capsule,  while  establishing, 
;o  8treubel,  that  the  displacement  of  the  radius  downward,  its  elonga- 
te Duveruey'a  expression,  constitute  the  primitive  displacement.  *  If,' 
Hngaud,  '  w^e  examine  what  is  going  on  toward  the  hu me ro- radial 
m,  when  the  wrist  and  the  hand  of  the  little  cadaver  are  cjirried  into 
forced  adduction,  so  as  to  pull  the  radius  from  below,  a  noticeable 
I  is  aeen  to  take  place  over  the  articular  interliue,  and  the  atmospheric 
Mves  and  depresses  the  integuments  toward  the  interior  of  the  articu- 
Moou  as  the  traction  is  abandoned,  the  radius  reascends  and  resumes 
fin  this  manner  the  radius  may  be  made  to  move  back  and  forth  in 
direction  t«  the  ulna  and  without  any  gredt  elFort. 
e  traction  is  suddenly  carried  somewhat  further,  a  slight  click  is  heard, 
the  following  facta  are  witnessed  :  1.  The  moment  traction  is  abau- 
e  radius  does  not  go  up  so  easily  nor  so  high  ivi  it  did  previously,  and 
lepreasion,  perfectly  appreciable  to  the  eye  and  to  the  finger,  is  seen  to 
its  head  from  the  articular  condyle.  2.  The  head,  however,  is  in  its 
er  the  condyle,  inasmuch  as  it  does  not  project  abnormal iy  either  for- 
kward.  or  outward.  3.  The  movements  of  rotation  of  the  hand,  eapeci- 
[)f  supination,  are  not  so  free  as  before;  in  a  word,  there  is  somewhere 
at  perfectly  appreciable  trb'^tacle  to  the  regular  performance  of  those 
te,  4,  Finally,  these  movements  of  rotation  C4iU8e  a  slight  displace- 
tie  head  of  the  radius  in  front  of  the  condyle  when  pronation  is  shgbtly 


1  Gardner,  Gaa.  M^d.  de  Paris.  Oct.  21,  1837,  p.  rtrti. 

Medico'tfhiriirgiea!  Review,  18,30. 
'  Gnyrarui,  Aiiimles  <le  la  Chtrtirgie.  Ift42,  t.  v.  p.  I2&. 
'  tetreiibel,  Pmger  Vierteljaiirr^-chrift.  Ih:i0.  B<L  i.  u.  H. 
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''*If  the  pnrta  be  cHs^ected,  they  are  found  in  the  following  c'     " 
t'eariiijf  of  muacle  or  ligament  can  be  perceived  at  the  humero-r  ill* 

tionj  but  there  i**  seen  a  small  segment  of  the  radial  cup  completer    i  ' 

by  the  annular  ligament,  which  has  moved  upward  only  in  front,  ll  ;- 
that  the  narrow  tibrous  ring  which,  in  a  physiological  condition,  tcruiii..!  ^-  a.v 
annular  ligament  below  and  surmundB  the  neck  of  the  radius,  has,  nwiogtoii* 
elasticity  during  youth,  been  gradually  stretched  by  the  lowering  of  the  h**4wl  of 
the  hone,  and  that  it  has  gradually  nlipped  above  it,  at  the  point  nuly  wh^reit 
is  not  adherent  to  the  deep  surface  of  the  muscles  covering  it,  and  where  tli« 
bony  cylinder  representing  the  head  of  the  radiut*  offers  so  little  promineooe  io 
the  child  as  ti*  be  reduced,  so  to  speak,  to  a  simple  brirder.' 

"  If.  then,  the  forearm  be  placed  in  a  stat«  of  pronation ^  a  larger  ] 
the  radial  cup  is  seen  to  emerge  from  below  the  annular  ligament,  an 
an  extent  that,  at  the  extreme^  it  might  be  entirely  disengaged  from 
and  the  head  of  the  radiu^i  might  be  entirely  dislocated  torward;  but 
displacement  is  always  secondary,  and  the  first  stage  of  the  accident  n 
our  consideration  consists  in  the  displacement  of  the  head  downward.' 
therefore,  the  mechani^^ni  of  the  subluxation  in  all  the  rather  numcr 
where  the  head  is  tVinnd  slightly  displaced  forward;  but  it  could  not  t 
to  the  cases  where  an  oppoaite  displacement  is  observetl — viz.:  that  ot 
backward.     M.  Pingaud  ha.s  remained  almost  silent  on  this  latter  poiin 
ejcperiment  of  Slreubel  will  help  us  to  solve  the  difficulty;  indee*!,  " 
remarked  that,  if  a  sudden  movement  of  extension  and  supination  be  a 
the  forearm  of  a  young  subject,  the  head  of  the  radius  is  plainly  felt  Ijl 
placed  backward.     If  the  same  experiment  be  repeated  after  havinp  reffio?ed 
the  skin  and  the  muscles  covering  the  articulation,  the  posterior  portion  of  the 
capaule  and  of  the  annular  ligament  may  be  seen  to  be  highly  distended,  whil^ 
at  the  same  time  a  depression  of  more  or  less  depth  is  pniduced  at  the  antm»'" 
portion,  the  atmospheric  pressure  determining  at  that  point  the  intertM«itiojn> 
the  corr cspo n d i  n g  por t i o n  of  t h e  eapau  1  e .     Here,  aga i n ,  a  p ri m i ti ve  d iMplaje«m|?i» 
downward  is  necessary  to  allow  the  separation  of  the  bones  and  the  interj»o*iti«" 
of  the  ligaments,  the  movement  of  supination  intervening  only  to  detcnuift^ 
the  direction  of  the  secondary  jintero-posterior  displacement, 

•^Tosum  up  regarding  the  partial  aialocation  in  children:  I.  The  priniti^* 
displacement,  resulting  always  from  a  traction  applied  in  the  dir  *■  ■  '  ^b-- 
axis  of  the  radius,  consists  essentially  in  a  lowering  of  that  bom-  <^ 

the  interposition  of  the  capsule  and  of  the  annular  liga.ment,  -.  i^i-  ,i.*Tffi 
ment  of  torsion  of  the  forearm  has  influence  only  upon  the  secondary  di*pl«<?«= 
ment,  in  order  to  determine  its  direction  antero-posteriorly. 

**  Symptoms. — At  the  time  of  the  accident,  the  person  holding  th»  ^ 

the  hand  nin  generally  perceive  a  cracking  in  the  joint.     At  the  sanM  * 

child  exneriences  in  the  elbow  a  very  sharp  pain,  which   he  mr 
cries,  and  the  limb  is  seen  to  be  powerless;  it  falls  inert,  general  "* 

quarter,  and  in  a  position  midway  between  pronation  and  half-prouHiioti.    iti     j 
few  exceptional  cases,  however,  almost  complete  extension  and  supinfiiitin/^^ 
the  forearm  have  been  met  with-     The  deformity  is  ordinarily  vcv 
Bourguet  had  called  attention  to  an  increase  of  the  antero-j>ostenor  di  ^ 

tlie  elbow  which  has  not  been  contirmed  by  the  other  observers,     I^^  ^ 

rare,  notwithatanding  Malgaigne's  statement,  to  see  a  prominence  of  tl 
the  radius  in  front;  the  prominence  behind  is  sc^ircely  ever  observe<i.  *  ■  J 
symptoms  of  the  partial  disbjcation  in  children  are,  as  may  be  tteeitt,  t*'**^ 
vague;  tho?*e  that  may  be  considered  as  characteristic  are  the  i-— '  -  '  f*"j 
limb  and  the  imptnssibility  to  give  the  forearm  the  necessary  movei; 
in  order  to  bring  it  back  in  the  opposite  ijoaition  Ut  that  in  wLj,  ;.  ..  ,  ..—  1 
(movement  of  supination  if,  as  is  generally  the  case,  the  foreiuiit  is  found  *! 
pronation,  and  nVvr  t*erm),  1 

"  Prognosis.— Left  to  itself,  that  dislocation  gets  well  almont  ain 
often  there  is  no  time  even  to  consult  the  suf]geon.     My  brother,  then  t  ^ 

and  a  half  old,  experienced  an  accident  of  this  kind;  he  had  been  mad«  toia 


1  Piogaad, 
p.*81. 
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atter  by  being  lifted  by  the  haini.  Before  tlie  taniily  physician  cnulil 
lie  dispJacement  waj*  redweecJ  by  meiiEs  of  a  (uw  frit-tiuDii  applied  at  the 
of  the  elbow,  and,  prcdmbly,  alsn  of  a  few  attempts  at  extension  of  the 
jrm  ;  the  symptoms  diaappeartog  at  once.  Neveribele^s,  that  spontaneous 
faction  may  be  tardy,  and  it  ia  better  to  act  vvitiK»ut  delay, 
**  Treatment.-^The  diflerent  modea  of  reduction  indicated  in  the  case  of  com* 
rtete  dislocations  are  applicable  in  this  instance.  Uenerally,  when  tlie  forearm 
tin  a  state  of  pronation,  it  is  sufficient,  during  exten^^ion,  to  bring  back  by 
l^rce  the  limb  into  supination,  and  then  to  ilex  it  suddenly.  If  the  forearm  is 
ictate  of  supination,  it  will  be  necessary,  after  having  exaggerated  the  exten- 
It  to  put  the  limb  in  pronation,  but  without  flexing  it.  In  ca^^e  some  dia- 
placement  of  the  radius  should  be  noticed,  it  would  be  well  to  add  to  these 
manceuvres  a  certain  amount  of  presaure  upon  the  head  of  the  radius  in  the 
directioD  of  the  condyle  of  the  humerus/'] 


t  IIAPTEK    I  X. 

hlSLOCATIONS  OF  THE  UPPER  EXD  tJF  THE  ULNA 
(HrMERD-ULN'AH), 

§  1.  Dislocations  Backward. 


IThl*^  accnlent,  the  existeiiee  of  which ^  as  a  simple  ^lislocution,  is 
placed  beyond  <loubt^  has  nevertheless  been  described  so  variously,  and 
often  indefinitely*  that  it  is  impossible  to  declare  its  history,  except  in  a 
few  pjints,  with  any  decree  of  accuracy.  No  doubt,  many  of  the  case^ 
^liicli  have  been  reported  were  examples  only  of  a  subluxation  of  both 
>'a*lias  and  ulna  backward.  In  other  eases,  the  radius  or  the  external 
condyle  of  the  humerus  being  broken,  the  ulna  hiis  been  actually  dis- 
place*!, not  only  backward,  but  upward  ;  indeed,  it  is  very  certain  that 
without  either  dislocation  of  the  radius  <tr  a  fracture  with  displacement 
*'>f  tlie  external  condyle  of  the  humerus  or  a  fracture  or  bending  of  tlie 
■^itis,  an  upward  displacement  of  the  ulna,  to  the  degree  representeil 
■>y  the  reporters  of  these  cases,  could  never  have  occurred. 

The  example  mentioned  by  Sir  Astley  Uooper,  and  of  which  a  dissection  was 
ide,  is  plainly  a  case  of  subluxatioQ  of  both  bonea ;  or  if  the  dislocation  of  the 
InA  may  be  regarded  a**  having  been  complete,  the  head  of  the  radiua  was  also 
^placed  more  or  \&is  upward  from  its  onginal  socket;  a  new  socket,  Sir  Astley 
imftelf  in  forms  ua,  having  been  formed  for  its  reception,  upon  the  external  con- 
yie.  But  this  is  the  only  example  the  actual  condition  of  which  has  been 
l>JoveD  by  an  autopsy. 

k  Nevertheless,  it  seems  certain  that  a  simple  dislocation  or  sulduxation 
f  the  ulna  backward  may  occur  without  citlier  of  the  above-mentioned 
BiapUcations,  and  that,  to  the  extent  of  a  few  lines,  it  may  be  made  to 
Ws  upward  upon  the  back  of  the  humerus,  by  the  fulling  of  the  forearm 
to  the  ulnar  side ;  in  which  case  the  character  of  the  accident  would 
^prrjUhly  he  recognized  by  the  projection  of  the  olecranon  ]jrocess,  while 
^leheail  of  the  railius  might  be  felt  moving  in  its  socket;  by  the  partial 
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flexion  and  complete  pronation  of  the  forearm,  and  by  the  general  immo- 
bility of  the  joint. 

In  a  case  reported  by  Dr.  Waterman,  caused  by  a  fall  on  the  hand,  the  arm 
was  at  a  right  angle,  and  pronated.^ 

[Three  forms  of  dislocation  are  now  recognized,  though  they  are  but  varieties 
depending  upon  the  kind  and  amount  of  violence :  1.  The  coronoid  process  maj 
merely  have  passed  backward  over  the  trochlea ;  2.  Or  it  may  have  gone  farther 
and  lodged  in  the  olecranon  fossa ;  3.  Or  the  olecranon  may  be  thrown  behind 
the  radius.  The  diagnosis  of  these  varieties  depends  upon  an  examination  and 
correct  appreciation  as  to  the  position  of  the  head  of  the  radius,  which  is  not 
disturbea,  and  of  the  olecranon  process,  which  projects  posteriorly  more  or  less, 
or  laterally,  according  to  the  variety.] 

Treatment.— Its  reduction  ought  to  be  accomplished  easily  by  tie 
same  measures  which  have  been  found  successful  in  reducing  a  dis- 
location of  both  bones  backward ;  but  in  Waterman's  case  this  method 
failed,  and  the  reduction  was  promptly  effected  by  bending  the  forearm 
forcibly  back. 

Pirrie  says  that  in  a  case  occurring  in  the  practice  of  Mr.  Gosset,  in  which 
the  coronoid  process  rested  on  the  internal  condyle,  and  the  pain  on  hendiog 
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the  arm  was  insupportable,  owing,  it  was  supposed,  to  the  pressure  of  thec«"'*  ^ 
noid  process  against  the  ulnar  nerve,  "  reduction  was  accomplished  by  extendi* 
and  counter-extension  applied  by  two  persons  pullinc:  in  opposite  directi'*^?^ 
and  by  the  pressure  of  the  olecranon  process  downward  and  outward,  while  ^*  ^ 
forearm  was  suddenly  flexed."'^     Rosner'  emf>loyed  with  success  the  samep^ 
cedure  in  a  case  of  incomplete  dislocation,  which  had  existed  eight  months  i^ 
boy,  «Tt.  18.  _  ^ 

S Scott,  of  Bath,  reports*  a  case  of  dislocation  of  the  ulna  backward  and  of  ^^ 
ius  forward,  in  a  man  a3t.  46.     The  patient  was  thrown  over  the  head  o^ 
horse  while  riding  rapidly  and  struck  on  his  hands.    The  arm  was  almost  straij?^ 
the  prominences  of  the  external  and  internal  condyles  had  disappeared;   \ 
olecranon  was  about  one  and  a  half  inches  above  the  condyles;  there  wiv-'t 
sulcus  on  each  side  of  the  triceps;  the  head  of  the  radius  could  n<»t  be  ^* 
behind  the  elbow.     The  dislocated  ulna  was  easily  reduced  by  the  knee  in  ^ 
bend  of  the  elbow,  but  the  forearm  could  not  be  fully  flexed.     The  head  of  ^ 
radius  could  not  be  readily  felt  resting  on   the  anterior  surface  of  the  cxter  ^ 
condyle.     With  the  knee  again  in  tlie  bend  of  the  elbow  pressure  was  made^ 
the  same  time  that  flexion  was  gradually  induced  and  pressure  was  made  u}  '* 
the  head  of  the  radius.     Reduction  of  both  bones  was  thus  ert"ected.| 

'   WatcriMiin,  lio-»ton  Mo<l.  and  Siiri;.  J<»urn.,  vol.  iv.,  new  ^^'rie<. 
"^  riusset.  rirrif's  Surir..  Anier.  ♦■d..  p.  '_'.'»'.». 
'    Hii^ut'T  Wiener  Alli^'cni.  nirtl.  Zeitant:.  I'^Td,  No.  :;2. 
British  Me.lical  Journal.  ls<''.. 
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§  2.  Bislocations  Inward. 

I>r-  George  Wright,  of  Toronto,*  reported  an  example  in  u  girl  oine 
fears  old,  of  dislocation  inward  of  the  upper  extremity  of  the  uhm,  the 
bead  of  the  radius  remaining  in  place,  caused,  as  was  supposed,  by  a  fall 
Bpoii  the  elbow. 

I>r.  Wrif^ht  saw  the  patieut  the  aatne  day  and  recogaized  the  dislocation,  but 

>  some  of  the  surgeons  who  saw  the  case  expressed  a  doubt  as  to  the  character 

■  the  accident,  no  attempt  at  reduction  was  made.    Twenty -eight  days  after 

'  the  accident  **a  careful  examination  waa  made  by  almost  all  the  members  of  the 

fiiiaff,  and  accurate  measurements  between  the  bony  prominencea  were  taken, 

«Dd  all  agreed  that  there  was  dislocation  inward  of  the  olecranon  prficess  upon 

the  ioner  condyle  of  the  hunjerus.  the  head  of  the  radius  remaining  in  its  normal 

»ition.    There  was  no  pain  or  swelling;  all  the  motions  of  the  arm  were  per- 

ect ;  but  the  patient  was  unable  to  sustain  any  weight  upon  the  arm  in  exten* 

ion  by  reason  of  the  tendency  to  rotate  inward,  and  the  'carr>'jng  power'  was 

oat.     I  attempted  reduction  under  anuesthetica,  hut  after  an  hour  and  a  halTa 

..pITort  by  myself  and  all  the  gentlemen  present,  and  by  every  means  suggested 

liV  the  bej^t  authorities^  we  failed  to  reduce  the  dislocation.     Tlie  arm  was  put 

in  an  elevated  easy  position,  with  patient  in  bed,  cold  water  applied,  and  not  a 

lingle  bad  nvmptom  followed  this  isomewbat  violent  manipulation.     The  frienda 

eftiseti  to  allow  any  further  attempts  at  reduction." 

In  explanation  of  the  peculiarity  of  the  displacement,  Dr.  Wriglit  states  that 

iHere  existed  a  congenital   laxity  of  the  ligaments  of  all  the  joints,  and  that 

'   vbtfn  the  child  was  two  years  of  age  whe  received  an  injury  to  this  same  elbow 

l^'liich  caused  the  t>eparation  of  this  epiphysis^  the  external  condyle  being  broken 

lotT,  iind  it  may  be  that  thin  accident  left  a  condition  in  the  joint  which  favored 

IXbe  p(i«ksibility  of  the  inward  displacement  of  the  upper  extremity  of  the  ulna 

fiwithoiu  carrying  the  radius  with  it/- 


CHxVPTEK    X. 

DISLOCATIONS  OF  THE   RADIUS   AND  ULNA   (FOREARM)   AT 
THE   ELBOW- JOINT. 

The  radius  and  ulna  may  be  dislocated  at  the  elbow*joint  backward ; 
illy,  tliat  ia,  either  inward  or  outward ;  and  forward.     They  may 
f^klio  be  dislocated  in  opposite  directions. 

§  1.  Dislocations  of  the  Radius  and  Ulna  Backward. 


My  records  of  private  and  hospital  [iractice  KUpply  seventy-two  case©;  the 
youngeM  being  four  yeurn  uld,  jiiid  the  oldest  nixty-one.  Twenty -nine  of  this 
lumber  occurred  in  children  under  lourteeu  years  of  age. 

Canses.^ — Generally  the  dislocation  has  been  produced  by  a  fall  upon 
^hc  palm  of  the  hand,  as.  wlien  in  running,  a  person  has  fallen  forward 
witli  the  forearm  extended  in  front  of  the  body,  or  he  may  have  fallen 

»  Wnght,  Cnnadinn  Journ.  Met!   8et.»  Feb.  1882. 
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from  a  height ;  once  I  have  known  it  produced  by  a  blow  receke*l  upon 
the  back  and  lower  part  of  the  humerus;  and  in  several  instances  iW 
patients  have  declared  tliat  they  had  fallen  upon  the  elbow ;  it  m  prih 
duced  occasionally  by  twisting  the  forearm  violently,  as  when  the  Umb 
haa  been  caught  and  wrenched  about  by  machinery,  by  a  blow  upon  the 
front  and  upper  part  of  the  forearm,  and  by  forced  flexion. 

Fathologlcal  Anatomy. — The  radius  and  ulna  are  not  only  carried 
backward  behind  tbe  articulating  surface  of  the  humerus/but  the j  are 
also,  through  the  action  of  the  triceps,  almost  alwaysj  driiwn  more  or  1^ 
upward,  so  that  often  the  eoronoid  process  of  the  ulna  rests  in  the  ol^ 
cranon  fossa.  In  some  cases  it  has  been  known  to  mount  even  higlief, 
while  in  others  it  is  arrested  short  of  tbia  point.  The  radius  still  retain* 
ing  its  relative  position  to  the  ulna,  lies  upon  the  back  of  the  liumenw, 
or  i-ather  upon  the  posterior  margin  of  its  articulating  surface,  TIj^ 
anterior  and  two  lateral  ligaments  are  generally  more  or  le*s  complt'Eelr 
torn  asunder ;  but  the  posterior  ligament  and  the  annular  do  not  mu^lk 
suffer  disruption.     The  biceps  muscle  is  drawn  over  the  lower  articokt- 


radius  and  ulna  backward. 


Braehiiili^  autieua  and  bicej^*  mo?*!!**  imi'*^ 
cation  of  the  radius  and  ulna  backward. 


ing  surface  of  the  humerus,  but  is  in  a  condition  of  only  moderate  tensioD* 
while  the  brachialis  anticus  is  forcibly  stretched,  or  even  torn.   (Fig.  402.-^ 

Malgaigne  says  the  tendon  of  the  biceps  has  once  been  found  behind  th^ 
humerus.  The  median  nerve  is  also  pressed  upon  in  front  by  the  humerus,  and 
the  ulnar  is  occasionally  painfuly  stretched  over  the  projecting  extremity  of  th^ 
ulna  from  behind. 

Symptoms. — The  arm  is  almost  constantly  found  only  slightly  flexe<U 
or  forming  an  angle  in  front  of  about  120°. 

This  fact  is  especially  noticed  in  my  records  twenty-six  times,  and,  if  it  hjj* 
ever  been  found  in  any  other  position,  it  would  certainly  have  been  stited- 
Once,  where  the  dislocation  was  accompanied  with  a  fracture  of  the  outer  coa* 
dyle  of  the  humerus,  the  arm  was  at  first  straight,  a  position  in  which  it  ifl^^ 
to  be  found  occasionally  with  children ;  and  in  the  case  of  a  patient  admitted  ^ 
Bellevue  Hospital,  the  dislocation  having  existed  thirty-one  days,  but  unaccoW' 
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d  with  a  fratiture,  I  found  the  arm  ?*traight^  and  there  existed  also  a  pre- 
tural  lateral  mobility  of  the  elbow-joint;  but  never,  in  any  case  of  a  recent 
atioti,  and  hut  once  in  an  old  dislocation,  have  I  found  it  flexed  to  a  right 
;  yet  I  will  not  deny  that  such  urmsual  phenomena  are  possible  in  recent 
ations;  indeed,  it  i.H  certain  that  they  have  occaisionaHy  been  presented, 
ley  must  be  regjarded  an  only  excentionaU  and  aa  by  no  means  diagnostic 
is  accident.  Sir  Astley  Cooper  aiid  Miller  declare  that  in  thiK  di^^location 
►rearm  is  usually  supinated  ;  Pirrie  saya  *'  the  hand  is  between  pronation 
apination,  btit  more  inclined  to  the  latter/'  Desault  thinks  it  is  sometimes 
xination  and  sometimes  in  pronation  :  Denuct^  conciudes  that  it  will  occupy 
KJsition,  whatever  it  may  be,  in  which  the  force  of  the  blow  hai?  thrown  it ; 
by  most  sni^ical  writers  no  allui^ion  is  made  to  tbe  position  of  the  frirearm 
ere  nee  to  pronation  or  supination.  I  have  found  t!ie  forearm  and  hand 
it  constantly  in  a  position  of  moderate  but  positive  pronation,  and  I  am 
filled  to  regard  it.  therefore,  aw  one  of  the  naual  signs  of  a  liackward  dislo- 
I  of  these  bones. 

»]jmb  can  be  neither  flexed  nor  extended  without  force,  tiiid  such 
$0  almost  liiways  aeeomimiiied  witli  pain.  It  is,  however,  possible 
58t  casen  to  give  to  the  nvm  a  slight  hitoiiLl  iiiotion^  such  as  does  not 
ig  to  it  in  it.^  natural  condition.  In  front,  and  deep  in  the  fobi  of 
Ibow,  18  felt  the  lower  end  of  the  humerus,  forming  a  hard,  broaj, 
aewhat  irregulai'  projection,  over  which  tlie  integuments  and 
I  are  swollen,  and  tender  to  pressure.  Behind^  the  liead  of  the 
;8  may  be  telt,  when  not  much  tumefaction  exists,  rotating  or  moving 
r  the  finger  when  the  f^>rearm  is  supinated  or  i)ronated;  while  the 
inon  process  projeets  strongly  backward  tind  ujvward.  If  now  we 
Jie  arm  slightly,  this  projection  of  the  olecranon  process  will  be 
bly  increased ,  but  if  an  attempt  is  made  to  straighten  the  arm,  it 
3e  diminished,  ttie  revei^se  ^f  what  we  have  seen  to  luippen  in  cases 
ticture  of  the  lower  end  of  the  humerus  (at  the  base  of  the  condyles). 

circumstance  becomes,  therefore,  an  important  diagnostic  mark 
^n  tbese  two  accidents.  The  rehition  of  the  olecranon  process, 
to  tbe  condyle  is  clmnged,  and  the  upper  end  of  this  process,  instead 
sing  a  little  below  the  internal   condyle,  as  it  would   be  naturally 

the  arm  is  slightly  flexed,  is  found  generally  carried  upward  toward 
houlder,  from  half  an  itich  to  one  inch  or  more  above  the  condyle, 
mring  from  tlie  internal  condyle  to  the  styloid  process  of  the  ulna, 
forearm  is  shortened ;  the  same  result  will  be  obtaincil  also  by 
aring  from  the  acromion  process  to  either  of  the  styloid  [processes ; 
i  from  the  acromion  process  to  the  condyle,  the  length  will  he  the 

in  both  arms, 
le  signs  which  have  now  been  enumerated  will  he  suflicient  to  enable 

make  the  diagnosis  promptly  in  the  great  majority  of  cases,  but»  if 
derable  swelling  has  alreatly  taken  place,  the  diagnosis  may  be  ren- 
l  exceedingly  difficult,  if  not  impossible;  and  in  such  cases  we 
Id  confine  the  patient  at  once  to  his  bed,  and  proceed  to  reduce  the 
faction  by  appropriate  means  as  rapidly  as  possible,  examining  the 
carefully  from  day  to  day.  in  order  that  we  may  seize  the  earliest 
rtunity  to  ascertain  m  actual  condition  and  to  effect  the  reduction. 

^el&t)on  to  the  dlfliculty  of  dia^iiosif^  in  certain  examples  of  this  accident, 
^nder  certain  eircuniHtancea,  Mr.  ^^key  has  made  some  very  jadicioiw  re- 
** Severe  injuries  of  the  elbow-joint»  whetber  in  the  form  of  fracture. 
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dislocation,  or  a  compound  of  the  two,  are  freciuently  folio wed»  at  a  short 
interval,  by  swellini?  of  a  formidable  kind,  in  whick  it  ia  im possible,  but  bv  the 
aid  of  a  perfect  intimacy  with  the  anatonvica!  »trncture  of  the  joint,  to  d<?tm 
the  relations  of  one  part  with  another;  but  evcfi  under  this  dimculty,  thetwo 
points  in  question  are  readily  distinguishable.  In  Huch  forms  of  swelling,  tbe 
arm,  including  the  lengtli  of  six  inche^i  both  above  and  below  the  joint,  roajbe 
involved  in  the  extravasation,  and  this  swelling  niay  distend  the  arm  toscir- 
cumference  of  one-third  l*eyond  iti*  natural  size.  In  such  circumsuncc**  in 
which  it  is  impossible  to  determine  with  any  certainty  whether  any,  or  whit 
bones  are  broken,  or  whether  or  not  dinlocated.  the  difficulty  of  the  eaieilhootd 
at  once  he  stated  to  the  friends  of  the  patient.'* 

Prognosis. — ^If  tlie  dislocation  is  recent,  reduction  is  in  general  easily 
effected  ;  hut  if  considerable  time  has  elapsed,  the  reduction  is  ofteD 
accomplished  with  difficulty.  Aa  to  the  probahility  of  its  redislocatioii, 
I  have  already  spoken  when  considering  the  subject  of  fnu^ures  of  ih« 
coronoid  process.  Unless  tliis  process  is  broken,  it  is  not  likely  to  ocoif 
except  where  some  violence  has  again  been  applied.  It  has  happeniil 
to  rae,  however,  to  find  these  bones  unreduced  in  several  instances.  In 
some  of  these  examples  surgeons  recognized  the  accident  and  supjxMd 
that  they  had  accomplished  reduction,  while  in  others  the  dislocation  w«» 
mistaken  for  a  fracture. 

J.  P.,  aet.  25,  hsid  a  dislocation  backward  of  both  bone**  at  the  elbow-joint.  A 
surgeon  recoKnized  the  dislocation,  and  by  pulling  the  arm  straight  forward  !>♦» 
supposed  he  nad  reduced  it;  the  patient  also  thoiaght  he  felt  the  bones  slip  ini^ 
place.  No  attempt  waa  made  subsequently  to  flex  the  arm,  and  it  wiw  immt* 
diately  dressed  with  a  straight  splint  laid  along  the  palmar  surface,  Ocitlw 
sixth  day  it  was  found  to  be  unreduced,  and  the  surgeon  again  attempted  U» 
reduce  it  as  before,  and  thought  he  had  ^siKceeded.  The  same  splint  wna  reftp* 
plied.  At  about  the  end  of  six  week.s  three  surgeons  placed  the  patient  nn^^ 
the  complete  influence  of  chloroform,  and  attempted  tne  reduction.  Thertirt* 
made  extension  for  half  an  hour  in  a  straight  line,  then  five  men  seizertupott 
the  arm  and  to  rearm,  bending  it  with  great  force  to  a  right  angle*  It  wjis  d«* 
believed  that  tlie  uhm  wa'<  reduced,  but  not  the  radius.  Four  days  after,  the 
attempt  wjw  renewed.  Three  months  after  the  accident  the  young  man  caUw 
upon  me,  and  I  found  the  arm  nearly  straight,  with  almost  complete  ankylo^* 
at  the  elbow-joint.  Both  the  radiua  and  ulna  were  displaced  baclcward^  butiK'^ 
upwiird.  The  arm  was  of  the  same  length  with  the  other,  iind  the  relntionof 
the  condyles  to  the  olecranon  was  so  manifest,  that  the  absence  of  the  u^^ 
displacement  upward  was  easily  determined,  I  was  unwilling  to  make  ^J 
further  attempts  at  redtiction^  not  believing  that  I  should  succeed  after  so  mttC» 
time  had  elapsed,  and  iifter  so  many  ineffectual  attempts  had  been  umde  ^T 
clever  surgeons. 

In  the  following  exnmples  the  dislocation  was  supposed  to  have  been  s  ff**^ 
tore  of  the  lower  end  ot  the  humerus.  A  man,  residing  in  Pitlsfield,  M«*-j 
dislocated  his  left  arm  by  frilling  from  a  horse.  The  surgeon  who  wni  oll^ 
regarded  it  as  a  fracture  at  the  baae  of  the  condyles,  and  treated  it  AeiM>nliRg^f' 
Ten  weeks  after,  the  error  was  discovered  and  an  attempt  was  made  to  retli*^ 
it,  but  without  success,  A  second  attempt  was  also  made,  with  the  ^ame  r<*i>J** 
Eight  months  after  the  accident  the  bones  were  still  unreduced.  The  furt^"^ 
hung  at  a  very  obtuse  angle  with  the  arm,  and  there  was  very  slight  muliooi* 
the  elbow-joint.     I  discouraged  any  further  attempts  at  reduction. 

Mr,  W,,  ic!,  48.  fell  from  a  loud  of  hay,  striking  upon  his  left  arm.  A  tUT 
intelligent  young  surgeon  thought  the  humerus  was  broken  just  above  the  ton* 
dyles.  AfYer  eight  weeks,  the  fact  that  it  was  a  dislocation  having  Ue*^* 
apparent,  three  surgeons  of  large  expt»rience  attempted  its  reduction  aided  0| 
pulleys  and  chloroform.  The  patient  was  also  bled  and  nauseated  with  *o*j* 
mony.  The  ellbrts  were  protracted  through  many  hours,  and  fre<|uently  vad**' 
A  second  attempt  made  by  these  siime  gentlemen,  a  few  days  after,  was  equ*^ . 
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ttsaccesaful.  On  the  ninth  week,  assisted  hy  Prof  Jloore,  of  Rcichester  I  re- 
ii€we<l  the  attempt  at  reduction.  The  patient  was  placed  under  the  inHuence 
>f  chloroform,  and  durint;  a  great  portion  of  the  time  occu|)ied  the  pulleyn  were 
in  use.  The  elbow  \\i\s  pulled  upon,  twiated,  flexed,  and  extended,  yntil  there 
leeaied  to  be  neither  adhei^ions,  nor  hgamentri^  nor  capsule,  to  prevent  the  reduc- 
:ifm.  We  coidd  move  the  joint  in  every  direction,  even  laterally,  as  well  as 
Forward  aod  backward.  Still  the  bones  would  not  return  to  their  sockets,  8ec- 
taon  of  the  triceps  seemed  to  be  the  only  remaining  expedient,  but  the  injury 
ilready  done  to  the  joint  wjia  so  great  that  we  did  not  deem  it  prudent  to  prnse- 
:ute  the  attempt  any  further.  We  had  occupied  two  hours  in  the  various  pro- 
;edureis.  Violent  inHammation  supervened,  but  he  wan  able  to  return  home  in 
ib<^»ut  two  weeks.  Two  years  after,  I  learned  that  the  arm  a  til  I  remained  unre- 
iuced,  iind  nearly  ankyloiied;  the  whole  limb  wan  aUo  much  atrophied  and  very 

r 

I  In  at  lea.st  eleven  casesi,  according  to  my  records,  the  accident  has 
|ben  overlcKiked  hy  reputable  surgeons ;  the  injury  having  been  supposed 
to  be  either  fracture  or  a  mere  con- 
tusion.    In  three  or  four  instances  the  Fi<3-  '•os. 
iicciJent  has  been  overlooked  by  the 
patient  himself,  or  by  some  empiric, 

no  surgeon  having  been  called  to  see  ^^^^.^  ^ 

the  case  until  after  the  lapse  of  several  ^^VRh  iJF  \ 

days  or  weeks. 

■  In  general,  when  the  reduction  has 
Been  effected  promptly,  the  patients 
have  recovered  the  complete  use  of  the 
gl bow-joint  within  a  few  weeks ;  but 
Qatiy  exceptioDs  have  froiu  time  to 
ime  come  under  my  notice. 

kill  lad  8  years  old  was  brought  to  me, 
flo^e  arm  had  been  dislocated  six  monthi 
Clbre,  and  the  reduction  of  whicli  had 
B«?n  accomplished  easily  and  promptly 
f  Sir  Astley  Coo]rer's  method.  At  this 
ttie  the  arm  wajii  bent  to  a  right  angle, 
•d  quite  stiff  at  the  elbow-joint. 

•Treatment.  —  Sir  Astlej  Cooper 
ms  describes  his  own  method  of  re- 
ccing this  dislocation  :  ''  The  patient 
'  ttiade  to  sit  upon  a  chair,  and  the 
J^geon,  placing  his  koeeim  the  inuer 
'^de  of  the  elbow-joint,  in  the  bend  of 
^^  arm,  takes  hold  of  the  patient's  wrist,  and  bends  the  arm.     At  the 

^^^0  time  he  presses  on  the  radius  and  ulna  with  his  knee,  so  as  to 
rate  them  from  the  os  humeri,  and  thus  tlie  coronoid  process  is 
\\n  from  the  posterior  fossa  of  the  humerus  ;  atnl  while  this  pressure 
»s  supported  by  the  knee,  tJie  arm  is  to  be  forcildy  but  slowly  bentj  and 
"*^  reduction  is  soon  eftected,** 

Mjhe  plan  recommended  hy  Dor*ey  is  nearly  identical  with  that  just  described^ 

(ply  that,  instead  of  the  knee,  he  advinen  that  the  >*urgeon   *  interlock  hia  fingers 

^  ^rnnt  of  the  arai,  just  above  the  elbow,  and  draw  it  Imckward.''     On  the  other 

ft»aid,  Liuton  and  Miller  recommend,  ih  a  better  mode  of  procedure,  that  the 


Rerluctiou  with  tbts  knee  in  the  Ijend  ot 
the  elbow. 
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patient  ^hall  be  treated  upoQ  a  chfiir,  and  that  the  arm  and  foreftrm  nhkW  bi 
pulled  directly  backward,  sa  a»  to  relax  as  completely  as  poasible  the  tricepi 
muscle,  while  counter-extension  ia  made  against  the  acapula,  8kev  say^:  "Ex* 
tension  of  the  forearm  should  be  made  from  the  hand  or  wrist  in  a  alfftighl 
direction  downwanl,  as  if  for  the  purpose  of  simply  elongating  the  arm/'  Pirrie 
prefers  that  an  iiasistant  shall  gruiip  the  forearm  near  its  middle,  instead  of  tk^ 
wrist,  and  pull  the  arm  atniight  forward,  while  at  the  aame  moment  the  surgcoa 
seizes  upon  the  olecranon  process  with  the  fingers  of  one  hand,  and,  phicinE^lhf 
palm  of  the  other  against  the  front  and  upper  part  of  the  forearm,  pulls  foniblj 
tack  ward,  so  as  to  draw  out  the  roronoid  process  from  the  olecranon  fo«». 
Watermiin  recommends  forced  extension  ;  that  is,  bending  the  forearm  forcibly 
back,  m  preliminary  lo  tlexiorr,  with  the  view  af  lifting  the  coronoid  pfocea 
from  the  olecranon  fossa  J 

Having  geneniUy  practised  the  method  recotrunenJed  by  Sir  Astlej, 
and  having  usually  succeeded  m  the  first  attempt  and  with  the  employ- 
ment of  only  tno^ierate  force,  my  predilections  are  in  its  favor:  vet  I  am 
not  certain  but  that  an  c<|Util  experience  with  either  of  the  other  raodei 
reconimendeil  might  have  cliaiiged  thei^e  convictions.  In  recent  me$ 
very  little  force  is  generally  requisite  to  accomplish  the  reduction,  and  it 
is  not  very  material  which  of  these  several  modes  we  adopt;  but  in  cm* 
of  a  fjiilure  by  one  mode,  we  ought  immediately  and  without  hesitation 
to  report  lo  another,  as  the  following  Citse  rif  a  failure  by  Hexion  till 
illustrate : 

A  lad,  mL  11,  fell  in  a  gymnasium  from  a  height  of  six  feet,  strikiog  probibly 
upon  his  hand.  I  saw  him  withia  twenty  minutes,  and  found  the  arm  i«  the 
Usual  positioa.  I  attempted  immediately  to  reduce  it  by  Sir  Astley's  melbfKl, 
but  after  a  fair  3'et  nuMUccessfal  trial,  I  exteaded  the  forearm  upon  the  una 
until  it  was  nearly  straight,  and  then,  with  oaly  aiodenite  force,  drew  it  promptly 
into  place. 

If  we  still  continue  to  eneoimter  difficulties,  the  patient  ought  at  onoe 
to  he  placed  under  the  inlluence  of  an  ani^sthetic,  and,  if  necessary,  it* 
pulleys  should  be  employed.  When  the  reduction  is  aceomplisheJ*  which 
is  indicated  generally  by  the  sudden  slipping  of  the  bones  and  by  the 
restoration  of  tlie  natural  form  to  the  elbow-joint,  the  surgeon,  in  onht 
to  confirm  his  opinion,  must  flex  the  forearm  upon  the  arm  to  u  right 
angle.  If  the  bones  are  in  ]>!ace,  and  there  is  not  much  swelling,  tlii* 
can  genentlly  be  done  without  causing  niuchj  if  any,  pain  ;  but  if  it  c&n- 
not  be  done,  this  fact  furnishes  presumptive  evidence  that  the  reduclic^i 
is  not  effected, 

la  one  instance,  however,  of  recent  dislocation,  this  rule  has  not  held  good. 
A  girl,  tet,  10,  fell  from  a  tree  upon  her  hand.  I  found  the  usual  sijrna  chftF**' 
teriziiig  this  accident.  Redaction  was  accomplished  readily  by  pullioif  «t  the 
hand  aioderately,  with  the  forearm  Hexed,  wdrile  my  left  hand  pre8»ed  hiickth* 
lower  part  of  the  humerus.  Afler  the  reduction  it  was  found  itnposAible  \o^ 
the  arm  to  a  right  aagle  without  caasiag  severe  pain,  and  it  became  uecetf»Jf» 
aft^r  placing  it  in  a  sling,  to  allow  the  hand  to  drop  very  low  beside  the  bW* 
A  good  dealof  indamniation  followed;  but  in  a  few  weeks  the  arm  waswelbo^lf 
that  for  a  period  of  two  years  or  more  the  elbow  remained  very  tender. 

On  the  other  hand,  an  omission  to  apply  this  rule  has  often  led  w* 
surgeon  to  believe  the  reduction  accomplished  when  it  was  not, 

»  Now  Meth'^l  of  RtHluction  of  tht*  En>nw,  by  Thotiifl*  WatermaDt  M.D.,  Bottim  M«dl.  •"'* 
Stirg*  Joum.p  vol.  iv.  Ntis.  12^  13,uew  e«ries,  lS(}tf. 
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bas  happened  to  me,  and  as  it  m  the  only  instance  in  which  I  have 
ed  to  adopt  this  te^t,  and  the  only  one  als^i  in  whicli  I  have  left  a  bone 
luced  whicii  1  believed  to  have  been  reflaced,  it  will  he  proper  to  state  the 
md  it*  results  more  fully*     A  iad,  let.  11,  dislot'ated  both  bone^  backward. 

hira  within  two  hours  from  the  occurrence  of  the  accident.  The  elbow 
ilready  rotieiderahly  swollen  and  tjuite  tender,  but  the  sij^ns  of  dislocation 

very  mauife^t.  Seizing  the  wrist  with  one  hand,  and  placjog  my  knee 
Bt  the  front  and  lower  part  of  the  humerus,  I  pulled  steadily  for  some  time» 
rith  much  more  force  than  is  ustjally  necessary,  until  at  length  two  distinct 
mccessive  snaps  were  felt,  such  as  one  often  feels  when  the  two  bonen 
le  their  socket*.  Relin(|uishiDg  my  grasp,  it  was  observed  by  myself  and 
arent'^  that  the  deformity  had  disappeared.  The  reduction  seemed  to  be 
lete,  and  so  I  announced.  I  then  retjuested  the  hid  to  permit  me  to  bend 
bow,  and  place  it  in  a  Hling,  hut  this  he  peremptorily  refused  to  do,  and 
*ray  from  me,  nor  would  any  arguments  or  entreaties  per.^uade  hira  to  allow 
^iD  to  touch  it.  I  reassured  tlie  parents  and  child,  however,  that  all  was 
,  and  left  the  house.  During  several  successive  days  I  saw  the  little  patient, 
Ithough  the  arm  remained  .swollen  and  very  tender,  T  tVid  not  suspect  the 

antil  the  ninth  day  ;  and  on  the  tenth  day,  having  phiccd  him  under  the 
ince  of  chloroform,  the  reduction  was  easily  and  siitisfactjorily  accompHshed. 
recovery  was  slow»  As  the  end  of  six  weeks  I  found  the  mntions  of  the 
'-joint  not  completely  restored,  and  the  forefinger  was  partially  paralyzed ; 
wm  this  condition  it  gradually  recovered,  and  two  months  later  the  func- 

of  the  arm  and  hand  were  completely  restored.  The  mistake  in  this 
ice  was  the  mnre  mortifying  because  I  had  just  seen  a  ea^^e  in  a  lad  only  a 
pider^  in  which  another  surgeon  had  committed  the  same  error^  and  after 
■B  of  twelve  or  fourteen  days  I  had  myself  made  the  reduction  ;  and  I  was 
HMke«  therefore,  to  the  possibility  of  the  mistake. 

ke  circumstaBce  of  the  diiuinution  and  apparent  disappeamnce  of  the 
Tnity,  and  the  sensation  of  a  double  click,  can  only  be  exfdfiined  by 
ning  that  originally  the  coronoid  process  was  resting  in  the  olecranon 
,  and  that  by  manipuhition  the  bones  had  been  removed  nearer  their 
Sts,  yet  not  actually  reduced.  The  swelling,  also,  rendered  more 
nit  a  iliagnosis  whicli,  now,  notliing  but  the  flexion  of  tlio  forearm 
I  have  deterru tried  positively. 

much  time  has  elapsed  since  the  oceurrence  of  the  dislocation,  the 
^ion  is  accomplished  with  difRcnlty,  if,  indeed,  it  can  be  reduced 

ere  are  many  cases  upon  record,  however^  iji  which  surgeons  have  been 
Bsful  after  the  lapse  of  many  weeks,  or  even  months.  Boyer  thought  it 
lot  possible  to  eflect  the  reduction  after  tour  or  six  weeks  ;  btit  Oappelletti^ 
ieate,  succeeded  after  seventy  days  ;'  Sir  Astlev  Cooper,  at  three  months;* 
ftigne,  after  three  months  and  twenty-one  days,^  Roux  succeeded  in  a  case 
nan  twenty-two  years  of  age,  whose  elbow  had  been  dislocated  five  tnonths.* 
rman,  of  Cincinnati,  informs  me  that  he  has  reduced  a  lateral  dislocaliun 
five  months.  Brainard,  of  Chicago,  reduced  a  dislocated  elbow  in  a  boy  of 
&en  vears,  after  five  montlis  ami  thirteen  days.  In  this  case  the  surgeon 
lad  first  seen  the  patient  supposed  that  he  had  reduced  the  dislocation.* 
K  Gerdy.  and  Drake  succeeded  in  four  ttises  after  six  months  ;*  1  have  auc- 
d  at  seven  months;  and  Starch  claims  to  have  been  succeaaful  after  two 
aod  one  month.'    To  which  enumeration  Denuc6  had  added  seventeen 


vppelletti,  Amer.  Joiirn.  Med,  Sei.»  vol.  x'lX.,  from  Aninkl.  Diiiv*de  MM.  for  Oct.  1835« 
f  Afltl«»y  Cooper,  ou  DisltHjatiotiS  imd  Fractures^,  Araer.  od.,  p,  ^SS. 
alg&ii^oe,  Amer.  Jiuirn.  Med.  Sci.,  voL  xxiii.  p.  238,  from  Revue  MM.,  Dec,  1837> 
iKLX,  Amer.  Journ.  Med.  Sci,,  voL  xvj.  p  52^,  from  Archtvits  G^n.,  Dec.  ift.S4. 
"aiuard,  llHuois  ami  IndiaDa  Med.  Joam.,  1847. 

^oioire  stir  lett  Luxiitions  de  Coude,  par  Paul  l>enue6f  P&rii»  1854,  pp.  H($,  67. 
',  op.  cit,,  p.  87. 
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Other  examples  sakl  lo  have  been  reduced  iit  various  periods  rangiu.;  irnm  uo« 
month  to  one  hundred  and  fotirteen  daysj  I  have  reduced  a  number  of  these 
old  dislocations,  the  la^t  live  of  which  will  he  briefly  recorded* 

T.  E,,  let.  85,  was*  admitted  to  Beilevue  Hospitiil  Vith  a  simple  dislocation  of 
the  radiu!*  and  ulna  backward,  which  had  existed  thirt.v-oiie  dayw,  but  wUicb 
had  not  been  recogni^sed.  I  reduced  it  by  .Sir  Astley's  method,  the'patlentbcinr 
under  the  influence  of  ether.     Considerable  force  was  refjuired. 

J-  G-,  fct.  7,  bad  a  backward  dislocation  of  the  right  radius  and  ulmi,  which 
had  existed  nine  weeks.  The  arm  wm  nearly  straight  and  fixed.  Hariuf 
placed  him  neder  the  iniiuenee  of  ether,  assisted  by  l>r.  Buck,  of  thi*  city,  I 
proceeded  to  flex  the  arm  Bh)wly,  and  aft<*r  a  few  seconds,  and  when  the  dhow 
was  bent  about  ten  or  fifteen  degrees,  the  olecranon  process  separated  at  the  line 
of  epiphyseal  union^  In  a  few  moraenis  the  reduction  was  completed,  and  tb« 
arm  brought  to  an  acute  angle,  but  tlie  olecranon  had  separated  funy  half  %t 
inch.  We  were  quife  certain  that  the  ulna  wai^  perfectly  reduced,  but  the  bed 
of  the  radius  did  not  seem  to  occupy  its  original  posititm  fullv.  Only  mtidenitf 
inflammation  ensued*  Passive  motion  was  soon  commenced,  and  c«nsid<?rable 
mfition  of  the  joint  wim  linallj  obtained. 

A  gentleman,  tet.  30  years,  consulted  me  on  account  of  a  dislocation  whicJj 
Iiad  then  existed  ten  weeks,  and  which  had  not  been  recognized  by  his  surgrwm. 
In  attempting  to  reduce  the  dtHlocalion  I  fractured  the  olecranon,  And  hrougtit 
the  ulna  into  jtosition,  but  I  could  not  reduce  the  radius.  Almost  coiuf^litv 
ankylosis  of  the  elbow  remains.  A  man  was  bnitight  to  me  whose  ell' 
been  dislocated  eight  weeks.  Under  ether,  I  succeeded  in  reducing  tin 
cation,  hut  fractured  the  olecranon  process  iu  doing  so.  He  has  recoverctl  vvJi' 
good  use  of  the  joint.  I  reduced  the  dislocation  in  the  case  of  a  wuman.  fit» 
ii7  years,  which  had  existed  since  a  little  more  than  seven  months.  I  h&ves««i 
her  often  since;  she  has  a  somewhat  limited  but  very  useful  motion  of  the  j*>tftt. 
I  flsaisted  Dr.  Sayre  in  reducing  an  old  backward  fjishication  of  tb-  in 

the  case  of  a  hoy*.     Other  means  having  failed,  while  Dr.  Havre  f<'  1 

the  arm,  I  cut  the  triceps,  after  which  the  reducti<.>n  was  easily  efleci*  *i.  ^ome 
months  biter  the  arm  was  nearly  ankylosed  at  the  elbow-jr>int,  and  it  did  «»*■ 
promise  very  welh  so  Jar  as  the  usefulness  of  the  member  wjls  coiir  ^  '  !»r- 
W.  F.  Westmoreland,  of  Atlanta,  Ga..  has  reported  a  case  in  which  i  ^ 

readily  in  reducing  a  dislocation  of  the  elbow  backward,  of  five  ni-  i  ^ 

ing,  in  a  woman  aged  22  years.     The  reduction  was  followed  by  j  -^ 

good  deal  of  swelling,  temporary  impairment  of  circulation  in  the  r  ^ 

complete  paralysis  of  the  little  finger,  aiid  partial  paralysis  of  th*  ^ 

ring  fingers.     On  t!ie  fourteenth  day,  at  which  period   the  history  ^^ 

closes,  all  these  symptoms  were  rapidly  disappearing.* 

Hr*  fact  ia  in  the  main  as  .stated  by  Boyer;  and  if  so  many  case?  car* 
be  found  in  which  isur^eons  have  succeeded  at  a  late  period,  they  iiri'  n'»^ 
probably  in  the  proportion  of  one  to  five  as  compared  with  the  failur(»- 
But  the  failures  have  not  received  the  same  publicity.  Nor,  intJee<i,  bf^^ 
atl  the  severe  accidents,  such  as  violent  ioflamiiiation,  supptimtion,  ^»** 
grene,  and  even  death,  been  fakhftiUy  declared. 

Denuci^  says  he  has  been  able  to  trace  out  five  or  six  examples  iu  whic^  * 
although  the  arm  was  reduced,  grave  accidents  resulted,  and  Velpeau*e  patif***^ 
actually  died  in  eonseiiuence.  Michaux,  at  the  ITApital  de  Lotjvaln,  in  l^-^^/ 
in  reducing  an  elbow  diHlocation.  tore  otf  the  median  nerve  and  brachial  urte'^^ 
Amputation  was  made  and  the  life  of  the  patient  saved.'  Dijti  Cnisby<  ol  V*^, 
Hampshire,  has  treated  two  cases  of  ancient  dislocation  of  the  f<» rearm  ba<^ 
ward,  by  bending  the  elbow  forcibly  so  as  to  break  the  olecranon  proce**,  al"^ 
which  the  reduction  was  easily  accomplished  by  extension.  U.  1),  M«s*rv, 
Cincinnati,  has  succeeded  once  in  the  same  manner.*     I  have  report^  lii^ 

1  Op.  ciu  '  Weatmrireltttid,  Atlanta  Med.  tkinl  Surg.  Jiiaru.>  May,  l«$lt 

*  Debruyn,  I>e»  Ltixutlnnadu  (Tintdo.    TJn^se  Iiiaug.  Louvum,  I»42»  p.  TT, 

•  Crti(»l»y,  Musney.  Trans.  Arnor.  Med.  Aedoe.j  vol.  iii.  p.  'Sb7. 
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lilar  examples.     Malgaigne  says  that  Cappelletti  published  an  example  in 

;o,  and  that  Morel-LavalT^e,  Roux,  and  Maisonneuve  had  each  met  with  the 

ident.^ 

n  1879,  Trendelenburg,'  in  a  girl,  set.  15  years,  with  an  irreducible  disloca- 

1  of  eight  weeks'  standing,  having  made  an  externa]  incision,  with  a  chisel 

arated  the  olecranon  process  from  the  shaft,  and  then  reduced  the  dislocation. 

serving  now  that  when  the  arm  was  flexed  there  was  a  wide  separation  of  the 

rments,  he  again  straightened  the  arm  and  brought  the  fragments  together 

n  a  wire  suture.     He  states  that  the  results  were  satisfactory  ! 

Toelker,*  in  an  old  incomplete  backward  and  outward  dislocation  in  a  boy, 

13  years,  attended  with  complete  paralysis  of  the  parts  supplied  by  the  ulnar 

ve.  severed  the  olecranon  with  a  saw  and  then  wired  the  fragments  together. 

3  result  of  the  operation  was  a  certain  degree  of  improvement  in  the  motions 

the  arm,  and  the  disappearance  of  the  paralysis. 

n  1839,  Gerdy,*  in  a  dislocation  of  six  months*  standing,  divided  subcuta- 

»U8ly  the  triceps  and  the  adjacent  adhesions,  but  he  was  still  unable  to 

ace  the  dislocation. 

laisonneuve^  and  Blumhart®  only  effected  the  reduction  after  the  most  exten- 

8  tegumentary,  muscular,  and  ligamentous  dissections.     Von  Wahl,'  in  two 

es  made  an  external  incision,  and  having  divided  in  one  case  both  of  the 

sral  ligaments,  and  in  the  other  the  external  only,  and  having  destroyed  the 

lesions,  was  unable  to  effect  reduction.    He  proceeded,  therefore,  to  practise 

ection  of  the  joint. 

Bmmert^  and  Boeckel*  have  each  practised  resection  in  similar  cases ;  and 

lier*®  has  three  times  resorted  to  the  same  expedient  in  old  irreducible  dislo- 

ions. 

All  of  these  latter  surgical  expedients  should  be  reserved  for  excep- 
Qal  cases.  Not  one  of  them  is  wholly  free  from  danger,  and  the  results 
f  not  in  all  cases  such  as  might  be  hoped  for.     Moreover,  experience 

abundantly  shown,  and  especially  when  the  accidents  have  occurred 
sarly  life,  that  a  persistence  of  the  dislocation  is  not  incompatible  with 

subsequent  formation  of  a  new  and  very  useful  joint. 
'n  a  recent  case,  the  dislocation  being  reduced,  it  may  be  a  matter  of 
dence,  sometimes,  to  apply  a  right-angled  splint,  first  carefully  padded, 
he  palmar  surface  of  the  arm  and  forearm  ;  remembering,  however, 
t  considerable  swelling  will  soon  occur,  and  that  it  ought  not,  there- 
5,  to  be  bandaged  to  the  limb  very  tightly.  At  least  once  a  day  it 
uld  be  removed,  and  the  arm  examined ;  and  in  very  few  cases  can 
e  necessary  or  judicious  to  continue  its  application  beyond  one  week. 

the  same  time,  if  there  is  any  especial  tendency  in  the  radius  to 
>me  displaced  backward,  owing  to  a  rupture  of  its  annular  ligament, 

must  be  prevented,  if  possible,  by  a  compress  and  bandage  Some 
;eons  regard  these  precautions  as  necessary  in  all  cases,  but  I  have 
om  employed  any  splint  or  bandage  whatever,  nor  have  I  ever  had 
On  to  regret  this  omission,  Finally,  we  are  to  place  the  arm  in  a 
S,  and  adopt  such  measures  as  are  calculated  at  first  to  reduce  the 

1  Malgaigne,  op.  cit.,  Paris  ed.,  1855,  vol.  ii.  p.  144. 

•  Trendelenburg,  Centralblatt  fur  Chir..  1880,  No.  52,  p.  833. 
«  Voelker.  Deutsche  Zeitsch rift  fur  Chir.,  Bd.  12,  Hft.  6. 

*  Gerdy,  Annal.  de  Chir.  P^rau^aise  et  Etrang.  t.  2.  p.  151. 

*  Maisonneuve,  Poinsot,  op.  cit.,  918. 

•  Blumhart,  Gaz.  M6d.  de  Paris,  1847,  p.  238. 

^  Von  Wahl,  St.  Petersburger  med.  Wochen.schrift,  1S70,  No.  23.  p.  221. 
«  Emraert,  Rev.  M^d.  Chir..  t.  3,  p.  177. 
»  Boeckel,  Frag,  de  Chir..  Paris,  1882,  p.  85. 
«  Oilier,  Rev.  Mens,  de  Chir.,  1882,  pp.  722-734. 
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inilamraution  ;  anil  at  a  very  early  day  we  ought  to  begin  to  i 
elhoW'joint,  in  order  to  prevent  ankylosis. 


§  2.  DislocatioEa  of  the  Eadiiis  and  TJlaa  Outward  (to  the  Radial  Sidei, 

(a)  Complete  Outward  DiBlocations. — The  large  majority  of  outward 
dislftcatiuiis  of  tlie  foresirni  are  iueoiiipjete :  indeed,  only  nine  example 
of  a  complete  dislocation  liave  been  eollected  liy  Deniice,  including  two 
seen  by  bimselfJ      In  bii^  lust  niemoir  be  bas  added  four  more^ 

Malgai^ne  has  ret-nrded  two  :''^  MollJLrre,  of  Lyons,  ha§  reported  one^'  AmboBi/ 
Hatr)^.^  liertin,*  hiive  each  re[»orted  one*     Andrews*  has  al«n  reported  one.  and 
SaHeroii  one,^  Osborne  one,^'  Varick  one/'  Wylie  one,^*    Dr.  Erskinc  Miwon  hi» 
reported  two,  in  cbihlren  ol"  seven  und  twelve  yean*  respectively,  and  he  tetm 
to  another  reported  by  one  of  hie  colleagues  at  Believue  in  the  Medic4d  Recnni 
for  October  iK  IKTfj,  id  the  person  of  a  lad,  iet.  17  years,"  making  in  all  mt- 
teen  cai<es.     Dr.  Varick^a  eaae  ia  reported  as  followii:  G,  K-,  *t.  9  years,  wi» 
thrown  vi<»leiitly  from  a  wagon,  striking  on  his  head  Jind  bnck.with  hi»  left 
arm  behind  him  in  a  Htate  of  flexion.     He  was  brought  to  my  office  witlim  leo 
minutes  al\er  the  receipt  of  the  injury^  and.  eonse^^uently,  in  the  most  favorable 
condition  for  njani[>ulation,  no  swelling  of  the  sofL  parts  having  vet  ocx^urrtd* 
The  forearm  wiis  in  a  slate  of  semiflexion,  supported  by  the  hand  ol  the  op{)Opitc 
side,  the  nlna  lying  to  the  outer  side  of  the  externa!  condyle  with  flight  [>Ofit 
rlor  projection  of  the  olecranon.     The  olecranon,  eoronoid  process,  arid  greaUff 
sigmoid  cavity  could   be  distinctly  dciined,  and  the  he^d  of  the  radiua,  iait* 
normal  relations  to  the  ulna,  eoald  be  felt  rotating  subcutaneously  on  protiitiog 
and  snpinating  the  forearm.     Free  motion  of  the  forearm  in  every  directioo  w» 
present,  giving  the  impres-nion  of  being  attached  to  the  urra  solely  by  the aoft 
parts.     The  projection  of  the  internal  condyle  was  out  of  all  profK>rtion  to  whit 
IS  seen  in  cases  of  incomplete  dislocation.     The  trochlea,  eoronoid  depfession. 
and  the  olecranon  depression  were  distinctly  recognized*     Complete  dislocation 
of  the  radii!6  and  ulna  outward  was  diagnosticated,  which  diagnosis  was  cof* 
roborated  by  my  friend,   Dn  B.  A.  Watson,  who  was  present  and  atwisted  ia 
the  reduction.     The  patient  was  placed  fully  under  the  influence  of  ether,  an<i 
moderate  extension,  combined  with  lateral  pressure,  effected  the  reduction  «ritb- 
out  difficulty.     The  subi^etjuent  treatment  consisted  oi  rest  and  cold  irrigati<»a 
for  a  few  days,  followed  by  jiassive  motion  of  the  parts,  which  resulted  in  [«?rfeci 
recovery.     I'he  amount  of  inllauiination  which  tol lowed  the  injury  wjis  exceed- 
ingly slight,  due  uni|uestionably  to  the  prompt  reduction  of  the  disloctttitni. 

L>V,  Wylie,  who  was  at  that  time  House  8urgeon  at  the  Long  Ishind  <  oll«g* 
Hospital,  Brooklyn,  relates  the  ease  ilh  follows:  E.  B.,  aged  38  years,  fell  with 
one  arm  raised,  striking  on  the  inner  aide  of  the  elbow ;  at  the  same  moment  * 
barrel  of  fish,  weighing  two  hundred  and  fiftv  pounds,  fell  over,  striking  tb* 
arm  about  three  inches  »»bov«3  the  external  condyle.  Upon  rising  he  found  th« 
arm  flexed  at  h  right  angle,  proiiated,  and  immovable  at  the  elbow-joint.  N** 
attempt  at  reduction  was  ever  made,  nor  was  there  any  retentive  appafAtoj 
applied.  He  put  the  arm  in  a  sling,  and  after  a  couple  of  months  he  coinmenc*^ 
usjug  it  a  little.     At  the  end  of  two  years  hia  arm  was  suthcieuUy  recover^  f' 

1  Denuc*'*.  M<?m*  mir  Lux,  des  CouUes.     Parisi  liS54» 

^  Mftlgiiigiie.  op.  oit. 

«  Molbtre.  MonLbW  Abstmct  Med.Sd.  voLi.  p.  2fli»,  IHH. 

*  Amljoni,  AiinuL  f'aiv.  di  Med*  Jul3',  1872. 
a  Hatry,  Lyon  Mod.,  t.  IS,  p.  i:i.  1H75. 
t  Berlin,  l^uion  Med.»  187rt,  p-  <lflt). 
»  And  re  we,  Med.  Record,  Oct.  2:^,  187fi,  p.  720* 

*  SftUefftn,  l*ingaiid.  Art.  Coude,  Die.  Kncy<*.  Sej.  Med.j  96n 
"  H.  B.  OBtH.ni*?,  Ho^p,  Gftzett*.  Nov   2tb  I87i>,  p.  613. 

^"  T.  R,  Vftrick.  Meil-  Rewrd.  Nov.  1.  1807,  p  387. 
n  W.  Wvlie,  Med.  and  Surif.  R^3p,.  Man^b  22,  187ft.  p 
»»  Maeori,  Med.  Record,  April  10,  18ft0.  p.  :m. 


DISLOCATIONS    OF    RADIUS    AND    ULNA. 


641 


rmit  him  to  return  to  bis  sailor  life,  which  he  followed  up  to  six  ttiuntha  ago^ 

[when  he  wan  aclmittt'd  to  tht-  Long  Islund  i'oUege  Itospital,  for  other  iiijuriea. 

At  the  presient  time,  aevetiteeo  years*  after  the  accident*  the  inner  border  of 

the  olecranon  process  re^sts  upon  tlie  external  iKirder  of  the  humerus,  above  tlio 

external  condyle,  where,  probably,  an  articular  facet  has  been  developed.     Just 


Fm^  404. 


X 


Dr.  Wylie's  case. 
A.  Haditis;  B.  Olecranon  process;  C.  Lower  eml  of  hniiicnia. 

anterior  to  and  to  the  inner  aide  of  this  is  the  head  of  the  radiui*.  which  can  be 
recognized  by  sight,  but  more  surely  identified  by  touch.  The  internal  condyle 
of  the  humerus  projects  great ly^  and  the  trochlea  can  be  distiiK'tly  felt.  When 
extended,  the  radial  border  presents  a  gentle  outward  inclinatitm  from  the 
tlbow  down.     This  may  be  greatly  increiised  or  diminished  by  rnanipulation. 

Fig.  405. 


The  saint*.     Ann  npiirly  cxttiiided  :  llie  Kiwer  enrl  of  (he  hiiujenia  pt-njecting  below. 

This  estreniity  is  one  and  three-quarters  of  an  inch  shorter  than  the  other.    (This 

•^  niy  Qwn  Dieasurement,  and  differs  a  little  from  that  given  by  l»r  VV'yHe.)    The 

.  pfttfent  has  full  control  of  this  limb,  can  flex  or  extend,  pronate  or  aupinate  it 

lAearJy  as  well  as  the  other*  and  he  thinks  it  is  in  every  particular  a-*  serviceable 

I**  the  other. 

^a-nies. — This  accident  has  been  produced  generally  either  by  a  fall 

j^pon   the  hand  or  upon  the  elbow.     In  the  latter  case,  it  haa  been  occa- 

^loaally  noted  that  the  force  of  the  concussion  was  received  upon   the 

''^^t^fnal  portion  of  the  elbow. 

Pathological  Anatomy. — ^Two  varieties  of  this  accident  have  been 

Agnized;  one  in  which  tlie  sigmoid  fossa  of  the  ulna  is  i^ituated  extern 

"  41 
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nallj  and  above  the  epicondyle,  and  one  in  whicli  tbe  sigmoid  mnfj 
embraces  the  epicondyle  externally  or  is  situated  below  it :  while  tlie 
head  of  the  radius  is  carried  forward  by  the  resistance  oflTered  by  tl« 
pronator  muscles. 


[A  third  yariety  has  been  described  as  "  infra-epicondylar/'  The  bona  m 
displaced  upward  and  are  found  on  the  outer  border  of  the  hiimenia,  Th# 
diameter  of  tlie  htimerua  is  iu creased,  the  forearm  b  miukedly  ahonaaed  mi 
strongly  flexed.] 


Symptoms.— There  is  usually  little  or  no  difficulty  in  recogniicmg  4e 
nature  of  this  dii?iocation^  since  the  articular  projections  are  easi)?  felt 
and  seen  beneath  the  integuments.  The  deformity  is  very  marked,  mil 
in  the  casa  of  tb^  supra^eondyloid  dislocation,  the  ai^  is  shortened,  the 
forearm  is  flexed  and  rotated  inward,  and  the  motions  of  the  jomt  m 
limited;  while  in  the  infra-eondyloid  variety,  the  forearm  is  v err  Me 
or  not  at  all  shortened ;  it  is  flexed  ako,  and  the  pronation  is  rn^re 
extreme. 

Prognosis. — In  most  of  the  examples  reported,  the  reduction  hit»  hm 
effected,  and  the  functions  of  the  arm  have  been  restored ;  ami  tm 
when  not  reduced,  the  usefulness  of  the  arm  has  not  been  diminiidiecl  iji 
such  a  degree  as  might  naturally  have  been  expectetl.  In  the  cm<i^ 
Baker,  reported  above,  the  arm  seemed  after  the  lapse  of  seventeen  veiR 
to  be  as  useful  as  before. 

Treatment. — Extend  the  forearm  upon  the  ami,  with  tbe  band  id  t 
position  of  forced  supination,  and  make  traction ;  and  at  the  Mmit  tiit 
make  direct  pressure  with  the  thumbs  upon  the  projeQtioir  poiiil  of  ^ 
ulna.  In  case  the  dislocation  is  infra-condyloidian.  the  nan d  m»j'  ^ 
maintained  in  a  position  of  pronation  during  this  pmcedure, 

(6)  Incomplete  Outward  Dislocations. — Incomplete  (tisU^cation^i  tniL<u 
in  this  case,  be  regarded  as  typical ;  but  even  these  are  by  no  m^' 
frequent. 

Causes. — A  careful  examination  of  a  large  number  of  recorded  eiiio* 
pies,  and  of  those  which  have  come  under  my  own  eye,  renders  it  m^^ 
that  a  majority  of  these  accidents  result  from  a  blow  received  diiKtlJ 
upon  the  inner  side  of  the  forearm  or  upon  the  outi'r  ^'ulo  at  the  bumcTU^^ 
or  from  the  action  of  two  forces  pressing  in  an  opposite  direction.  ^' 
course,  these  forces  must  act  upon  the  bones  somewhere  in  the  neighbo^' 
hood  of  the  elbow-joint.  Occasionally  it  has  been  produced  by  a  f^^ 
upon  the  hand ;  sometimes  by  a  violent  twist  of  the  arm,  as  when  tb^ 
hand  is  caught  in  machinery ;  and  in  other  cas^  it  has  been  found  coO' 
secutive  upon  a  dislocation  backward,  being  produced  in  the  attempt 
made  to  accomplish  reduction  of  this  latter  form  of  dislocation. 

Pathological  Anatomy. — In  most  of  the  examples  of  simple  incomplete 
outward  dislocation  of  the  forearm,  the  great  sigmoid  cavity  of  the  ulo* 
still  embraces  the  lower  end  of  the  humerus ;  but  instead  of  reposing 
upon  the  trochlea  fairly,  it  is  carried  outward  half  an  inch  or  more,  so  »* 
to  rest  its  central  crest  upon  the  depression  which  separates  the  trocU«* 
from  the  lesser  or  radial  head  of  the  humerus.     If  the  annular  hgsm**^ 
remains  unbroken,  the  radius  is  displaced  in  the  same  direction  ana  to 
the  same  extent.     Occasionally,  however,  where  the  violence  has  bfi*" 
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tr,  the  central  crest  of  the  gi*eat  sigmoid  cavity  rests  fairly  upon  the 
le,  or  upon  the  articuhiting  smface  of  the  humerus  where  the  Iiead 
I  radius  waxS  formerly  ujiplied,  and  the  dislocation  approaches  more 
f  to  the  character  of  a  conij^lete  dislocation.  At  the  same  time, 
,  perhaps,  to  the  resistance  afforded  by  the  skin,  or  some  of  the 
jnts,  the  head  of  the  radius  may  be  thrown  either  forward  or  back- 
so  us  to  be  out  of  line  with  the  uhuu  Such  a  displacement  gener- 
implics  a  rupture  of  the  annylar  ligament. 

have  now  otdy  to  9upp08e  the  action  of  n  more  considerable  force 
same  direction  to  render  the  dislocation  complete ;  in  which  case 
>per  eod  of  the  rati i us  is  sometimes  thrown  completely  forward,  and 
id  may  even  be  found  resting  in  front  of  the  ulna,  occasioning  an 
ae  pronation  of  the  forearm  and  hand.  The  anconeus  and  bra chi alls 
j3  are  the  only  muscles  in  either  of  these  dislocations  whose  fibres 
merally  much  disturbed;  the  biceps  and  triceps  being  made  also  to 
se  the  articulation  a  little  more  oblirjuely.  In  examples  of  frac- 
>f  the  external  condyle,  the  condyle  being  carried  outward,  the 
\  may  remain  in  contstct  witli  the  trochlea,  and  the  ulna  may  accom- 
it  in  thi.s  outward  displacement ;  hut  this  nmst  he  reganled  a**  a 
re  rather  than  as  a  dislocation. 

Fio.  40fi,  Fio.  407. 


Fc^nns  of  outward  dislocation  of  r&diufi  iiud  ulna. 

tUmet  presented  a  specimen  of  this  dtslocatioD,  of  long  staudiog,  to  the 
S^  Anatomiqae;  the  ulna  displacerl  nuiward ;  has  completely  left  the 
lea;  latter  contains  a  large  aenaaioid  bone  j  external  articular  surface  of 
id  cavitv  in  relation  with  capitellupa;  radiiii*  displaced  outward  and  foc- 

(Fie.  407.)] 
iac£%  Malgaigae,  A.  Cooper,  and  otherH  have  preferrerl  to  apeak  of  the  dh- 
Da  backwani  nnd  oniwaid  ns  a  distinel  form  or  species  of  dislocatioa.     I 
to  regard  it  as  cmly  a  variety  of  the  outward  dii^location,  aint'e  it  may.  and 
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no  doubt  often  does,  occnr  consecutiyely  upon  a  simple  incomplete  outward  &- 
location ;  and  if  the  dislocation  outward  is  complete,  the  bones  of  the  fanum 
can  scarcely  fail  to  be  drawn  more  or  less  upward.  Sometimes,  also,  it  has  ben 
eonsecutiye  upon  a  simple  backward  dislocation,  or  upon  nnsaooessM  atfeempli 
at  reduction  where  the  form  of  dislocation  was  originally  backwazd ;  yet,  ai  it 
does  not  so  naturally  follow  upon  a  complete  backward  disloci^ioii  as  i^t 
complete  outward  dislocation,  I  find  sufficient  reason  for  studjring  its  mecfaaniiii 
hi  this  place. 

The  beak  of  the  olecranon  process  not  only,  but  a  "lli^  poftioocf 
the  body  of  this  process,  now  lies  above  and  behind  the  co&ayle;  die 
brachialis  anticus  becomes  more  stretched,  if  not  actually  torn ;  and  thi 
biceps  is  laid  against  the  articulating  surfiice  of  the  harnema ;  but  di0 
triceps  becomes  again  relaxed ;  as  in  simple  dislocation  backward  and 
upward.  In  all  niese  dislocations  the  capsular  ligaments  are  mweor 
less  extensively  torn,  but  the  principal  arteries  and  nerves  do  not  geiM<- 
ally  suffer  greatly,  if  at  all. 

Symptoms. — The  forearm  is  usually  flexed  to  about  the  same  ang^tt 
which  I  have  found  it  in  dislocations  backward ;  onoe  I  have  fimnd  'i 
nearly  or  quite  straight ;  occasionally  it  is  flexed  to  a  right  angle.  In  iD 
the  cases  seen  by  me  the  forearm  has  been  pronated,  and  the  dbow-joiflt 
has  been  very  immovable.  The  most  striking  diagnostic  sign,  howeitf; 
consists  in  the  unnatural  form  of  the  elbow-joint,  which  is  so  remariolib 
as  not  to  be  easily  misunderstood.  The  internal  condyle  of  the  hamam 
(epitrochlea)  projects  strongly  to  the  inner  side,  leaving  a  deep  iepnts^ 
below ;  while  upon  the  other  side,  the  head  of  the  radios,  with  ita  eaP' 
like  extremity,  can  be  distinctly  felt,  and  made  to  rotate  outside  rfi^ 
socket.  The  olecranon  process,  driven  from  its  fossa,  projects  more  o' 
less  posteriorly,  and  even  the  fossa  itself  may  sometimes  be  plainly  felt. 

A  girl,  12  jesLTQ  old,  had  fallen  upon  the  inside  of  her  elbow,  producing  •^ 
incomplete  dislocation  outward  of  the  forearm.  The  forearm  was  bent  upon  t^ 
arm  about  fifteen  degrees,  and  immovably  fixed.  The  head  of  the  radius  cwa^^ 
be  distinctly  felt  external  to  and  a  little  in  front  of  the  outer  condyle,  while  t^J^ 
olecranon  process  of  the  ulna,  which  rested  upon  the  back  and  outer  surface  ^^ 
the  humerus,  was  less  distinctly  felt  than  in  tne  opposite  arm.  The  inner  ^^^ 
dyle  projected  sharply  to  the  inside,  and  the  olecranon  fossa  was  plainly  ^^ 
with  the  fingers.  The  child  was  suffering  very  little  pain.  Seizing  the  wr^^ 
with  my  right  hand  and  the  lower  end  of  the  humerus  with  the  left,  and  mtki^si 
moderate  extension  in  these  opposite  directions,  the  bones  easily,  and  after  00*^ 
a  moment's  effort,  resumed  their  places.    Her  recovery  was  rapid  and  complete 

If  the  dislocation  is  complete,  the  position  of  the  arm  is  usually  tt^^ 
same,  but  the  pronation  of  the  hand  is  greater,  and  the  projection  of  tl^^ 
inner  condyle  more  striking.  If  now  the  bones,  by  a  continuance  of  tt*"* 
original  force,  or  by  the  action  of  the  triceps,  are  drawn  upward  also,  tlB^ 
arm  becomes  a  little  more  flexed,  and  the  olecranon  process  more  prom*' 
nent,  while  the  length  of  the  whole  limb  is  sensibly  diminished. 

Prognosis. — In  recent  cases,  and  where  no  complications  exist,  tb-^ 
reduction  is  generally  easily  effected. 

M.  Thierry  claims  to  have  reduced  an  outward  and  backward  semi-lui»fci*^ 
after  eight  months.  A  patient  of  whom  Debruyn  has  spoken  was  not  so  f**'^**! 
nate.  On  the  16th  of  April,  1841,  a  lad,  aet.  18,  fell  upon  the  palm  of  hiih^^ 
and  semi-luxated  both  bones  outward  and  backward ;  on  the  following  morni^B 
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surgeon  attempted  to  reduce  the  dislocation,  and  the  attempt  was  repeated  on 
be  next  day  by  another  surgeon ;  but  on  the  day  following  this  last  attempt, 
angrene  ensued  in  consequence  of  the  great  violence  employed  by  the  surgeons, 
nd  although  the  limb  was  amputated,  the  patient  died.  I'he  autopsy  showed 
hat  both  the  brachial  artery  and  the  median  nerve  were  torn  asunder,  and  that 
he  tendons  of  the  biceps  and  the  brachialis  anticus  were  slipped  behind  the 
uter  condyle,  probably  having  been  thrown  into  this  position  during  the  violent 
iristings  to  which  the  arm  had  been  subjected.* 

I  have  seen  three  examples  of  semi-luxations  upward  and  outward  which  the 
ledical  attenAants  had  failed  to  reduce.  The  first  was  in  the  case  of  a  lad,  14 
ears  old,  who  had  fallen  upon  the  palm  of  his  left  hand.  The  surgeon  who  was 
mmediately  called  made  extension,  and  supposed  that  the  reduction  was  accom- 
lished.  The  lad  was  brought  to  me  a  few  months  after  the  accident.  The  arm 
ras  slightly  flexed,  and  neither  prone  nor  supine.  There  existed  only  a  slight 
lotion  at  the  elbow-joint.  I  did  not  think  it  worth  while  to  make  any  attempt 
t  reduction.  Several  years  after  this  I  had  an  opportunity  of  examining  the 
rm  again.  He  had  now  recovered  considerable  motion  in  the  joint,  but  he 
ould  not  tie  his  cravat.     Pronation  and  supination  were  perfect. 

In  'the  second  example,  a  lady,  set.  33,  had  fallen  upon  the  inside  of  her 
dbow,  and  reduction  not  having  been  accomplished,  I  found  her,  nine  weeks 
liter  the  accident,  with  scarcely  any  motion  at  the  elbow-joint,  and  complaining 
3f  a  numbness  in  the  forearm  and  hand. 

The  third  instance  of  unreduced  semi-luxation  I  will  relate  more  at  length : 
F.  B.,  aged  twenty-two  years,  fell  a  distance  of  about  five  feet,  striking  upon  the 

gm  of  nis  hand,  his  arm  being  extended  in  front  of  him.  On  rising?,  he  found 
arm  forcibly  flexed  and  abducted.  He  straightened  it  without  difficulty,  and 
it  assumed  the  position  it  now  occupies.  A  physician  was  called  and  saw  the 
patient  an  hour  and  a  half  after  the  accident,  who  pronounced  it  a  case  of  dis- 
location of  the  radius  and  ulna,  and  made  efl()rts  at  reduction,  which  he  con- 
tinned  from  8:  30  A,  M.  until  2  P.  M.,  a  period  of  five  and  a  half  hours,  to  no 
PWpose,  when  he  abandoned  the  attempt.  During  the  attempt  at  reduction,  the 
^tension  was  made  at  times  with  the  arm  flexed,  and  at  others  extended.  At 
^f-  AC.  another  physician  was  called,  who  made  efforts  at  reduction  until  3  A.  m., 
pwsLTd  of  six  hours,  at  which  time  he  also  abandoned  the  attempt.  On  the 
"rd  day  another  physician,  the  patient  being  under  the  influence  of  ether, 
*de  efforts  at  reduction  for  twenty  minutes,  when  he  pronounced  it  in  place, 
i<i  a.pplied  a  bandage.  From  the  patient's  account,  the  arm  was  swollen  to 
^  an  extent  as  to  render  this  point  difficult  to  determine.  On  the  fifth  day 
*  first  {)hysician  was  called,  and,  believing  that  he  discovered  a  grating,  pro- 
*ioced  it  a  fracture  of  the  external  condyle.  Four  months  after  the  acciaent 
3  limb  presented  the  following  appearances:  The  "forearm  extended  upon 
9  9.rm  ;  looking  at  the  limb  along  its  radial  margin,  we  notice  a  gentle  out- 
'^  inclination  of  the  forearm  from  the  elbow  down,  but  by  manipulation  this 
^r  l^e  greatly  increased  ;  the  power  of  pronation  and  supination  is  not  affected ; 
'5 Oner  condyle  projects  an  inch  to  the  ulnar  side;  the  head  of  the  nulius, 
'*l>letely  removed  from  its  socket,  projects  to  an  equal  extent  on  the  radial 
®-  The  top  of  the  olecranon  process  is  an  inch  higher  than  the  top  of  the 
'^«*   condyle,  so  that  the  radius  and  ulna  are  carriea  upward  as  well  as  out- 

^  J>^ieve  that  the  external  condyle  was  not  broken,  as  in  that  case  the  arm 
"<i  he  permanently  deflected  outward  to  a  much  greater  extent.  For,  although 
«  tt^m  may  be  deflected  outward  by  the  surgeon  to  an  angle  of  135°,  still  the 
P*^^  of  mobility  which  exists  would  be  adverse  to  the  supposition  of  its  being 
'^ot;ure  of  the  external  condyle.  The  condyles  also  can  be  plainly  felt  in 
sir  natural  situations,  which  would  not  be  the  case  if  a  fracture  of  the  external 
'^dy  le  existed.  The  patient  was  advised  not  to  submit  to  any  further  attempts 
'^^iuction. 

^««  following  will  serve  as  an  illustration  of  a  recent  accident  of  this  char- 
*®^  -  A  boy.  set.  8,  fell  while  wrestling,  his  companion  falling  upon  his  arm. 
roum^  the  forearm  slightly  flexed,  pronated,  and  both  radius  and  ulna  thrown 

*  Denucc,  op.  cit.,  p.  103. 
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side  and  carried  upward.     Pressing  firmly  upon   the 
the  bonesi  aasumed  Buddcniy  the  posiiioo  of  a  backwicd 
in,  frc»m  which  powitioa  they  were  readily  redaeed  lo  tbem.^*^ 
.,,^^v.w  ^y  simple  extension - 

^atment. — In  relation  to  the  ti'eatmeiit  of  these  accidents  I  h&'v^^ 

e  to  add  to  what  has  alrendv  been  said  of  the  treatment  of  ilislo*^- 


I  backward.     The  reduction,  if  effected   at  all,  has  general  I  v  be^u 

mplished  by  moderate  extension,  or  by  extension  combine*!  iritli 

»,,.ral  pressure.     If  the  head  of  the  radius  is  in  front  of  the  humeinis, 

jf  of  the  ulna,  the  liand  flhouM  he  first  eu pined,  and  then  the  extension 

'tiould  h^  d.     In  some  aiaes  the  reduction   has  been  effecte*^!     I»j 

i  in  the  bend  of  the  elhow  and  iiexing  the  forearra,  wliilt 

-«.  ««        .  i^i«  making  extcnmon  from  the  hancL 

locELtionft  of  the  Eadins  and  Ulna  Inward  (to  ttio  tTlaar  6id.e> ; 
Always  iBCom  lete. 

This  form  of  dislocation  has  generally  been  considered  as  touch  in  or* 

rare  than  the  incomplete  diBlocation  out  ard,  a  fact  vrliich  may  pcrliapa 

lasuflicient  explanation  in  the  pecnltL.  form  of  the  trochlea,  theiim^ 

,/ of  which  rises  mucli  higher  than  the  outer,  forming  ihui  an  elevated 

lined  plane,  over  which  the  articulnt     f  surface  of  the  ulna  must  rl^e 

re         iJislocation  can  occur. 

I  bav6|  h  sd  the  ine^implete  inw&rd  dialc^c*" 

be  incom  a  outward. 

Like  the  opposite  dislocation,  al  fonn  of  the  accident  is  th»< 

in  which  the  diq>laeement  is  inimnp^^*^ ,  indeed,  no  exampk  of  a  c&f^* 
phte  inward  dhhcation  kas,  I  think,  been  yet  recorded. 

Causes.— A  fnll  nfH>Ti  fhf-  hniid  ^r  foriMirnL  n  l>1isw  uMmi  tln^  r-nlitil  :?'"^ 
of  the  forearm  near  its  upper  end,  or  upon  the  ulnar  side  of  the  af  ^ 
near  its  lower  end,  a  violent  wrenching  or  rotation  inward,  of  the  foreari^? 
are  among  the  causes  which  may  occasion  this  dislocation. 

Pathological  Anatomy. — The  ridge  which  divides  antero-posterioi'v 
the  greater  sigmoid  cavity  of  the  ulna,  having  been  driven  over  the  el^" 
vated  inner  margin  of  the  trochlea,  falls  down  upon  the  epitrochlea^  ^ 
as,  in  some  sense,  to  embrace  it  instead  of  the  trochlea ;  while  the  he^^ 
of  the  radius  pa^sses  inward  also,  and  is  made  to  occupy  the  trochl^*' 
from  which  the  ulna  has  escaped.  Generally  the  head  of  the  radiu3  ^  *^ 
found  in  the  same  line  with  the  ulna  (Fig.  408),  but  it  may  suffer  a  d*^' 
location  and  be  found  a  little  in  advance  of  the  ulna,  or  possibly  a  lit^*^ 
back  of  the  ulna. 

I  choose  also  to  regard  the  semi-dislocations  inward  and  upward  ^ 
only  a  variety  of  the  semi-dislocation  inward  ;  in  which  form  of  the  ac?^^' 
dent  the  coronoid  process  of  the  ulna  is  thrust  upward  above  the  epic<:>^' 
dyle,  and  the  head  of  the  radius  oqcupies  the  olecranon  fossa,  or  re^^ 
upon  the  back  of  the  humerus  somewhere  in  this  vicinity.  In  additi  ^^ 
to  the  injury  suffered  by  the  ligaments  and  muscles,  the  ulnar  nerve  ] 
both  varieties  of  inward  dislocation  is  peculiarly  liable  to  contusion,     ^^ 
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^Tiencc  of  its  being  cruslierl  botween  the  olecranon  process  and  the 
Itrochlen.     As  in  fractures  of  the  external  condyle,  so  in  fractures  of 


Km.  40R, 


Fi«.  4ao. 


.my. 


r^Dftt  frequent  fonii  o{  in- 
;Sr^]ete  inward  didocatioii 
«  forenrm. 


Bmca's  case  of  incomplete  d  islo^tiOD  inward  i  n,  epl trochlea ; 
c,  A,  olecrunoij ;  d,  hend  of  rndiuis. 

the  internal  condyle  the  nidi  us  und  ulna  are  apt 
to  suffer  a  lateral  dis|tbieement  ulso;  these  ex- 
amples are  more  properly  to  be  considered  as 
fractures  rather  thiui  dislocations. 


[Broca  diasectfd  an  old  incomplete  di^locKtioii  in- 

waril.    A  new  joint  had  been  formed  which  admitted 

of  JiexicMi  and  extension  nearly  tumplete ;  though  the 

K"ttl  and  annnlar  liiraaienta  liad  disappeared  and  a  new  capsule  seemed  to  have 

^  formed.     The  external  appearances  are  seeu  in  Fig.  40i>.] 

f^mptoms, — If  the  displacement  is  only  inward,  the  olecranon  process 
I  be  felt  projecting  upon  the  inuei"  sideband  completely  concealing  the 
M^ndyle;  while  the  head  of  the  radius,  having  abandoned  its  socket, 
^  be  fell  indistinctly  in  the  bend  of  the  arm.  The  external  condyle 
Ksondyle)  is  remarkably  prominent.  The  forearm  is  «^enerally  more  or 
lflexed»  The  natural  ontward  deflection  of  the  forearm  is  also  lost,  or 
i«iy  be  even  inclined  slightly  inward.  This  phenomenon  is  explained 
Ae  position  of  the  epicondyle,  upon  which  the  greater  sigmoid  cavity 

rests,  allowing  the  ulna  to  overlap  a  little  upon  the  humerus  ;  render- 
fche  forearm  actuallv  somewhat  shorter  alon^r  its  ulnar  margin,  although 

lead  of  the  radius  may  still  occupy  the  summit  of  the  trochlea.  If 
•  bones  are  displaced  upward,  as  well  as  iinvard^  a  considerable 
Mening  is  declared,  ami  the  head  of  tlie  radius  may  now  Ije  felt  behind 
[trochlea,  or  over  the  olecranon  fossa. 

^^  three  of  the  four  examples  seen  by  Malgaigne,  all  uf  them  ancient,  the 
j^^ra  was  in  a  state  of  supination. 

rA  girl.  ffit.  t5,  fell,  striking  upon  her  right  eibnw.  A  phyaician  was  called,  who 
P|>nosed  it  to  be  a  fracture.  Five  weeks  later  it  was  seen  by  Prof.  Prewitt,  of 
^t,  Louis,  >Io.  The  forearm  was  flexed,  and  could  not  readily  be  extended 
"^'ond  a  right  angle;  it  occupied  a  p<>^ition  midway  between  prouatitiD  and 
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supination  ordinarily,  but   could  be  Kupinnted  and   proii:iti»d  perfectly »    "* 
olecrauon  proi"ej;?s  was  on  a  Hue  with  the  extreme  point  oJ"  the  inner  epicood  J 
and  the  head  ot  the  radius  could  be  ftdt  below  the  ole*  rttiiori  fussa.     A  fiiira 
could  be  pressed  readily  into  the  fossa.     A  siuilU,  sharp  spiculum  of  bone  1  h$4 

beeu  torn  off,  and  lay  loos^e  over  the  external  condyle,  wliich  waa  very  prac:z*-^^ini, 
nent.  Atttempts  were  made  by  Dr.  Prewitt  to  reduce  the  dislocation  uttaer  '^  the 
influence  of  an  auiesthetic,  but  with  out  success.* 

The  following  example  of  this  dislocation,  iinredueed   after    the  lapse  «lj — »  of 
fonrteen  ye^irs,  im  reported  by  l>r.  T.  H*  Sqtiierj  of  Elmira,  N.  Y.:    T-  C.»  non 
his  nineteenth  ye^ir,  was  4  years  and  10  months  old  when  he  fell  from  a  pil»- 
boards  about  as  high  iia  a  man's  shoulder.     According  to  his  statement^  give 
the  tinio,  his  right  arm  caught  between  the  boards,  and,  in  falling,  he  turoe 
somersault.     The  mother,  to  whom  the  child  immediately  ran,  grasped  his  j 
wliich  he  »aid  wnis  broken,  and  found  that  it  would  roll  and  turn  in  various  we 
When  the  surgeon  arrived,  three   hours   afterward,  the  arm  was  very  m»^     uch 
swollen,  and  the  accident  wa^i  sup^iosed  to  be  a  fracture.     At  present  the  flex^aBiion 
and  extension  are  perfect.     The  torearm  has  an  inward  deflection  of  a  hai,        Jid'a 
breadth  more  than  the  other.     The  power  of  promilion  is  complete,  but  the 

forearm  and  hand  cannot  be  snpinated  entirely.     The  external  condyle  is  v^ 
prominent,  but  the  internal  is  almost  hid  bv  tlie  olecranon,  which  project*  inir-^^ard 
nc*arly  as  far  as  the  point  of  the  epicondyle*     The  finger  can  be  laid  in  the  ^^^    ole- 
cranon fossa  behind,  and  all  the  back  part  of  the  trochlea  can  be  distinctly  trai^B 
By  flexing  the  forearm  slowly,  m  it  approachea  a  right  angle,  the  tendon  of  Uie 

triceps  may  be  felt,  lodged,  as  it  were,  on  the  back  part  of  Ihe  point  of  the  i^^wepl' 
condyle;  and  by  continuing  the  flejcit>n,  the  tendon  Ruddenly  slips  over  ^i"^^i* 
point  and  places  itself  on  the  anterior  Jispect  of  the  arm.  When  the  foreari^^Bn  k 
fully  flexed,  the  tendon  is  advanced  full  three-quarters  of  an  inch  in  fron  i  of 
the  epicondyie.  The  arm  is  very  serviceable,  but  invariably  pains  him  aft^^^rt 
hard  day's  work. 

[Tbe  following  case  was  reported  by  Hauck,  of  8t.  Louis:  P,  B.,  aged  13, wu 

brought  to  our  office  at  noon  on  the  7th  of  September  A  half  hour  previi^cTDns, 
while  olaying,  he  slipped  on  a  banana  peel  and  fell.  Striking  on  the  poin  ^of 
his  right  eRmw,  and  lurninp  on  this  its  a  pivot,  he  struck  his  right  cheek  ^^■»d<I 
forehead.  On  examination,  I  found  the  external  condyle  prominent,  olecra^i^ofl 
lying  over  internal  epicondyie,  and  the  head  of  the  radius  on  the  trochlea,  wh^^epf 
» it  could  be  felt  rotatin^^  A  dcjiression  existed  between  the  olecranon  and  p** 
'  external  condyle.  Passive  flexion  and  extension  were  very  limited ;  pronaC^  ^^^ 
and  supination  }M)«,Hiible  but  very  painful.  Reduction  wa.s  easily  Hcconipliit^^J*^ 
by  drawing  on  flexed  forearm  in  a  line  with  the  humerus,  and  pushing  ^* 
olecranon  outward,  while  the  humerus  was  being  iirmly  held  liy  an  asBist^^^^ 
Immediately  after  reduction  the  severe  pain  disappeared,  and  eJitension  m^P^ 
flexion,  pronation  and  supination  were  almost  perfect,  but  painful.  Tlie  raA  ^^^ 
had  returned  to  its  normal  pusition.*] 

Prognoflis. — Malgaignc  was  unable  to  reduce  the  hones  in  a  reo^^'*^ 
cafse  of  iiiconiplcte  iotennil  dislocation  which  came  under  his  own  noti  ^^* 
Triquet  succeeded  in  a  cliihl  seven  yeai^s  old,  on  tbe  fifteenth  day.  af^*^ 
many  trials:  but  the  movements  of  the  elbow-joint  were  never  restor^^*- 
Debruyn  succeeded  on  the  fifth  *hiv,  but  not  without  difficulty :  Pren?"^^^ 
failed  at  the  end  of  five  weeks  ;  the  case  reported  by  Squier  was  m.  ^^' 
taken  for  a  fracture,  ntid  no  attempt  at  reduction  was  made :  and  ir»  * 
case  seen  by  A^elpeau-,  reduction  was  easily  accomplished^  and  on  t^  ^^ 
eighth  day  the  [)atient  was  dismissefL'  Of  the  four  examples  of  intaxw^^^ 
backward^  and  upward  dislocation  seen  by  Jlalgaigne,  not  one  was  ew 


I 


r-  er 


reducetl ;  hut  as  tf»e  history  of  them  all  is  not  complete,  it  is  by 

I  Prewitt,  St.  Louifi  Courier  of  Med.,  Jim.  197P,  p*  43. 
«  The  Weekly  Me<iicjil  PUjv..  Nov.  28,  1885* 
•  Denncf',  op.  fit,,  pp.  154^1fifi. 


aeans  to  be  inferred  tliat  the  reduction  could  iiot  liave  been  ea.sily  accom- 
plished, at  least  in  gome  of  them,  at  the  first.  Nor,  with  Buch  imperfect 
details  before  us,  can  we  understand  fully  what  complications  may  have 
existed,  such  as  would  perhaps  render  these  exceptional  rather  than 
Bnstrative  examples. 

One  of  the-se  patients  had  a  cmnpletely  ankylosed  elbow  at  the  end  of  two 

iear^j  hat  proaatioa  and  supination  were  preserved-     In  the  case  of  another, 
ftwever,  even  flexion  and  extension  were  as  perfect  as  in  the  normal  condition, 

TreatmeEt. — The  indications  of  trejitment  nre  the  same  as  in  semi-dis- 
locations  outward,  with  oniy  such  .slight  modifications  as  the  judgment 
mi  every  surgeon  must  naturally  suggest. 

I  prefer  to  employ,  by  way  of  illustration,  the  example  diagnosticated  by  Vel- 

peau.    A.  G,,  let.  2*2,  entered  the  hospital  with  an  incomplete  inward  di.slocatiou 

oftbe  forearm  which  had  just  occnrrfd.     Tint  hand  and  forearm  were  in  a  state 

of  forced  pronation,  hulf-t^exed,  and  the  whole  limb  from  the  elbow  downward 

was  deflected  inward.     There  were  present,  also,  all  the  other  usual  signs  of  thia 

dialocatiori,  and  Velpeau  had  no  doubt  aa  to  its  true  character.     In  order  to 

accomplish  reduction,  one  aj*i^rrttant  made  counter-extenHion  upon  the  arm,  while 

a  second  made  direct  exten'sion  upon  the  tbrearm*     At  fir»t  the  tractions  were 

made  in  the  direction  of  the  toreann  (Hexed  and  prone),  but  gradually  the  arm 

Wab  straightened  and  supinaled.     Then  the  surgeon,  seizing  with  one  hand  the 

^Uperior  extremity  of  the  forearm  and  with  the  other  the  inferior  extremity  of 

he  &nD,  acted  forcibly  upon  the  two  portions  in  opposite  directions,  atid  imme- 

[-ely  the  reduction  wm  effected  with  a  noise.^ 
ir  Astley  Cooper,  Yidal  (de  Cassis),  and  others,  have  denied  that 
tlislocjition  was  possible  without  a  fracture  of  the  olecranon  process; 
It  IVIonin,  Prior^  Velpeau,  Canton,'  and  Deniice  have  each  reported  one 
CfDi  pie,  also  Wittlinger,  Flaubert.  Secrestrm,  am!  Canning*  so  that  its 
JJfiterice  may  now  be  considered  as  estab- 


§  4.  Dislocations  of  the  Radius  and  Ulna  Forward. 


The 


Tui.  4111. 


le  fbl lowing  ia  a  summary  of  the  fact*  in 
elpe^u'^ea.'^e:  A*  C,  tet.  li;^  was  knocked  down 
f  %  carriage,  the  wheel  ^mssing  over  the  right 
'"*-  "Xhe  arm  wai*  found  in  a  right-angled  posi- 
on,  a,n,j  it  could  neither  be  flexeil  nor  extended; 
le  forearm  was  strongly  i*upinated:  the  project' 
'g  an ^le  usual ty  made  by  the  lileeranan  f>n)cess 
*®  ""e placed  by  the  irregnlar  extremity  of  the 
umerus;  the  forearm  was  shortened  upon  the 
^^  *   t.iie  head  of  the  radius  re^^ting  in  the  coro- 


Did 


a,  and  the  olecranon  process  being  also 


^"^^fi  upward  and  a  little  outward.  Reduction 
"*  ^?^ily  accomplished^  and  the  patient  left  on 
i^Qi fifteenth  day,  with  only  a  slight  remaining 
"J^ess  in  the  joint.'' 


^*^^«e  is  reported  to  have  come  under  the 


E.  Clinton '»  ease  of  dislocotion  of 

tlie  mdius  and  ulna  forward. 
—  ^    .«    .^iiijriuui    Lu    mivi-    Luiuc    uiiutrr    vnv 

'^^^t.ion    of    Mr,    J.    \\\    Langniore,   Houae 
I»^on    at  the  University  < 'allege  Ho?*pital,  London.     It  wa8  occasioned  by 
*^X*eD  the  elbow.     The  reduction  of  the  ulna  was  easily  accomplished 


kil 
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by  idaoing  the  knee  in  the  bend  of  the  ellwjw  and  rtexing  the  arm.  The  Tm.^3Lm 
was  then  reduced  by  ivressure  ami  extenskm.^  Chapel  has  reported  a  e^LiSfa.  e  of 
dislocation  t'orwurd  una  oulwiird.  which  he  readily  reduced  aoon  after  it  oecu^f  red, 
while  Olson,  Leva,  Ancelon,  and  Giiyot  have  each  reported  one  exampB.  -e  of 
M/A-luxation  fur  ward,  in  which  the  extremity  of  the  olecranon  process  has  I 
found  resting  upon  the  extremity  of  the  humeral  trochlea.*  In  sl  case  of  ini 
plete  dislocation  forward,  mentioned  by  Diite,'  the  internal  condyle  was  br 
The  fracture  of  the  olecranon  as  accompanying  this  accident,  ha*<,  accordii 
Poinsi^t,  only  been  observed  in  six  cases,  nameJy,  by  Richet,  Velpeau,  CJui 
Morel- Laval li^e,  and  (Inerre.  In  the  latter  cjgise,  according  to  Pingaud»  ih^—  ilw^ 
location  was  easily  red  need,  and  the  result  was  a  very  useful  limb. 


Cauaes. — Tliis  accident  seems  to  have  been,  in  most  cases.,  causetiK  b? 
a  fall  upon  the  elbow  while  the  forearm  was  forcibly  flexed. 

Ill  Date's  case»  however,  a  boy  H  years  old,  the  fall  was  upon  the  palm  c^  ^the 
baud. 

In  ease  it  is  caused  by  a  fall  upon  the  cdbow,  with  the  arm  in  a  ^loai'- 
tion  of  toreed  flexion,  tlu^  olecranon  receives  the  impact,  and  this  ^ct> 
aided  perhaps  by  torsion  and  abduction  of  the  forearm,  lirives  the  Ixiftes 
forward. 

Pathological  Anatomy.— In  the  case  reported  by  Canton,  amput»cion 
became  nece^jiary,  and  an  opportunity  wan  thus  afforded  to  make  a  c^nre- 
ful  dissection  of  the  party  involved  in  the  injury.  At  the  time  of  the 
accident  the  ann  \m\h  in  a  position  of  forced  flexion,  with  the  fore»rnj 
twisted  upon  the  chest.  Tlie  olecranon  was  found  lying  in  front  of  the 
little  head  of  the  humeru;^,  the  mdius  wius  in  a  po!?ition  of  supination. 
preserving  its  normal  relations  with  the  ulna.  The  anterior  ligniiioni 
was  torn,  as  were  also  the  posterior  and  latenil  ligaments.  The  anriti^**^ 
and  oblique  ligaments  were  intact.  The  triceps  was  torn  from  its  io^e'" 
tions.  The  two  externa!  radial  and  most  of  the  muscles  original ing  *^ 
the  epicondyle  were  more  or  less  torn.  The  biceps  and  brachialis  antitr*^ 
were  in  a  state  of  tension.  The  larger  vessels  were  unbroken.  T«* 
ulnar  nerve  was  torn  opposite  the  condyle.  The  median  nerve  had  ^^' 
fered  only  slight  lesions, 

[Symptoms, — ^The  forearm  is  lengthened  with  flex  ion »  which  may  ^ 
sligfit  or  coni^iderable ;  tliere  may  be  quite  free  oiovoment  and  extent *'^" 
to  the  greatest  degree  may  be  possible  without  pain ;  there  is  a  iJeprc^ 
sion  at  the  olecranon  fbs.sa,  and  some  Jlatteuiug  at  the  sliles  of  the  elbt>^*] 

Treatment. — If  the  dislocation  is  complete,  and  the  forearm  is  leng^*** 
ened  and  flexed  upon  the  arm,  the  reduction  should  first  be  attempt 
by  violent  flexion,  or  by  flexion  combined  with  extension  froiri  the  wiT^^ 
and  counter-extension  from  tlie  lower  portion  of  the  humerus.  If  ^^ 
dislocation  is  incomplete,  and  the  forearm  is  ex  ten  tied  uptm  the  arm,  ^'^^ 
reduction  may  be  readily  accomplished  by  extension  alone,  or  by  nr**^' 
erate  flexion. 

Dislocation  of  the  Radius  and  ITlna  Forward,  with  Complete  Re^^ 
version  of  both  Bones, — Maisonneuve'  lias  reported  a  case  in  which  br*>^** 

*  New  York  Med.  Record,  March  !,  18<i7,  from  the  Londmi  IjAii(«9t. 

»  Dennnf^  p.  120. 

'  DiiH'.  The  LrtUt^t.  1H72,  vol.  ii   p.  97. 

''  Miiiennucuve,  Gms.  de*  H»">p.,  lSrt7,  5fo.  .'47.     PottiBot,  o|>  ei%*^p  1>-N, 
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eing  Uislocated  fonvuvd,  the  ulna  was  tiirnei]  upon  itself,  so  that 
ts  sigmoid  cavity  ernbraced  the  articuliir  extremity  of  the  humerus.  The 
mtient,  a  womiiii,  jet.  4^5,  hstd  flillen  upon  the  hiternal  margin  of  the 
iiniierus.  The  inferior  extremity  of  the  humerus  projected  posteriorly, 
covered  only  by  the  ^kin.  The  trieeps,  slightly  stretched,  wa^s  carried 
mtward  and  fonvard,  and  lay  in  front  of  the  condyle.  The  olecranon, 
inbroken,  was  in  front  of  the  trochlea  ;  its  great  sigmoid  cavity  embraced 
he  articular  pulley.  The  radial  cup  was  entirely  hidden.  The  forearm 
^8  forcibly  pronated.  Reduction  was  effected  by  carrying  the  forearm 
Ml t ward,  by  which  the  olecranon  wa^  disengaged,  smd  'the  cup  of  the 
fidius  presented  itself  externally ;  continuing  to  press  the  forearm  out- 
rard,  the  olecranon  now  abandoned  the  trochlea,  embraced  the  condyle, 
.nd  then  slid  outward.  The  forearm  at  once  took  the  position  of  supina- 
ion,  and  the  great  sigmf>id  cavity  iigain  presented  forward^  pa&sing 
ehind  the  humerus.  The  dislocation,  having  thus  been  transformed 
oto  a  backward  dislocation,  \\m  easily  reduced. 

k 

^^K        DivergiEg  Dislocations  of  the  Eadias  and  Ulna. 

m  Dislocations  of  the  Radifs  Forward,  and  Ulna  Backward. 

This  accident  was  first  recognized,  according  to  Malgaigne,  by  M. 
Michaux  and  M.  Bulley  in  1S41,  when  each  of  these  gentlemen  met 
^itii  a  case. 

p  Michaux'a  patient  was  a  man,  44  years  old,  who  had  fallen  eight  feet,  striking 
TSpon  bis  elbow  while  it  was  carried  away  from  bis  bodv.  At  iirst  the  dislocation 
Of  the  radius  was  not  recognized,  but  having  reduced  the  ulna  by  traction,  he 
discovered  the  head  of  the  ulna  in  front,  wliitb  was  finally  reduced  bv  direct 
^resstiTQ.  made  upon  it  witb  the  thumb,  M.  Bulley'!^  patient  was  a  male,  also, 
^L  28,  who  had  been  thrown  violently  upon  the  palm  olhis  hand.  The  forearm 
a«  sfigbtly  flexed,  and  could  not  be  moved  from  this  position  without  causing 
^«t  pain.  The  coronoid  process  rested  in  the  olecranon  to«sa  and  the  bead  of 
5  j'H.diuei  in  the  coronoid  tos^a.  Wuh  slight  traction  the  ulna  was  reduced, 
i  afterward  the  radiuH  was  reduced  by  methodic  proc&sses. 
[^.  AJayer  reported  a  case  which  was  not  recoj^ni/,ed  until  the  fourteenth  day, 
'  til  en  he  found  bimseH"  unable  to  reduce  it  J  Denuct*?  mentions  these  three 
^  a.iid  no  others.  Tillaux*  alao  saw  a  case,  of  eight  day»'  standing,  in  a  girl 
f^xM^^t^  of  age,  which  he  utuh  unable  to  reduce.  Minicb/*  in  a  case  which  came 
W^  Ills  observation,  reduced  the  ulna  easily,  biiL  did  not  succeed  in  reducing 
|p*cliu8  imtil  he  had  made  several  attempts.  Minich,  in  his  report  of  this 
*»  '"^fere  to  three  oilier  ctiscs  as  having  been  seen  by  Vignolo,  Bardeleben,  and 
'^alier,  Poinmit  baa  also  reported  a  case  fteen  by  his  colleague  Arnozan, 
Co.  ^aa  accompanied  with  a  fracture  of  the  internal  condyle^  but  which  for 
\'  *'^?ttson  cannot  be  considered  tit*  representing  n  true  dislocation. 
^*  "t-l^eee  cases  I  will  add  the  case  reported  by  Dr.  Krskine  Mason  as  having 
^»^«n  by  himself  and  Dr.  Whybrew.  The  man  waa  28  years  old.  and  the 
jP^i^t  bad  happened  in  a  fall  when  he  wjw  intoxicated.  He  had  supposed  it 
1^  ^  j>rain,  and  the^e  gentlemen  were  not  consulted  until  the  eighteenth  day. 
P^l^arncter  of  the  dislocation  was  apparent,  but  they  eon  id  not  posi  lively 
Pj*i  i  ne  but  that  a  portion  of  the  external  condyle  had  been  broken  otf :  there 
o^ever.  no  crepitus.    The  limb  was  nearly  straight,  and  would  admit  of 


^HchauXt  Bullev,  Muver.    From  Mftlgaigtie,  Puris  ecL,  IS:*.'*,  voL  ii.  p,  AST. 
Tilljiux,  Httx.  d^  Hftp'.  J877»  No,  mh 
Minich,  Lo  SperitaentAle,  1H8D,  fas,  0. 
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but  alight  flexion.     Under  ether,  prolonged  efforts  at  raductioo  were  made,  witb 
the  result  of  finally  reducing  the  ulna,  but  the  fading  remained  unreduc^,: 

(b)  Transverse,    Ulna  Inward,  a^d  Radius  Outward, 

The  foUowing  case,  reported  by  Warmont,  wa»  presented  in  the  serf  ice  "f 
Guersant,^  at  the  H6pital  dea  Infantei,  June  29,  1S54:  A  boy,  15  yeara  old,  h*ii 
lalleD  a  few  feet,  Btriking  upon  the  piilm  of  hia  left  hand.  The  elbow  was  enor- 
mously awollen  ;  its  traBS verse  diameter  was  much  increased,  while  the  antero- 
posterior  seemed  flattened.  No  abnormal  protrusion  existed  in  front,  bat 
externally  the  head  of  the  radius  projected,  having  aacended  along  the  exteraaJ 
border  or  the  hnraerua.  The  olecranon  was  dbplaced  inward,  so  that  the  iDne*" 
condyle  was  embraced  by  the  great  aigmDid  cavity.  lietweeo  the  bone^  of  ih^ 
forearm,  thus  separated,  almoafc  the  whole  of  the  articular  aurfaceof  the  humero:^ 
was  lodged.     The  forearm  was  semiflexed  and  aemipronated* 

(c)  Oblique,     Ulna  Backward,  and  Radius  Odtwakd. 

Samuel  Withe*  baa  described  the  case  of  a  boy,  »t  18,  who  had  &Uen  W» 

lently  upon  his  left  elbow.  '*  The  condyles  of  the  humerus  protmded  thioiiAsi^ 
the  skin  at  the  internal  portion  of  the  articnlation,  exponng  entirely  the  trochle^H^ 
of  the  humerus;  the  ulna  was  dislocated  backward  and  the  radius  outward.^''* 
Beduction  was  easily  effected,  and  a  satisfactory  result  ensued. 

(d)  Oblique.    Ulna  Forward,  and  Radius  Outward. 

Mahner  Mons*  witnessed  this  dislocation  in  a  man  who  had  struck  his  elbou 
violently  against  a  wooden  obstacle  while  it  was  in  a  position  of  forced  fiexioi 
The  ulna  was  displaced  forward  without  fracture  of  the  olecranon,  the  ncUa 
was  completely  displaced  outward.    Beduction  was  easily  effected  by  tractic^^ 
and  pronation.    The  cure  was  effected  in  two  months. 


CHAPTER   XI. 

DISLOCATIONS  OF  THE  WRIST  (RADIO-CARPAL). 

Regarded  as  an  accident  of  not  unusual  occurrence  by  Hippocrat^^^ 
J.  L.  Petit,  Duverney,  Boyer,  and  by  most  if  not  all  of  the  older  writer^^' 
its  frequency  began  to  be  questioned  by  Pouteau,  and  finally  its  existenc?^ 
was  almost  absolutely  denied  by  Dupuytren,  who  remarks : 

*'  I  have  for  a  long  time  publicly  taught  that  fractures  of  the  carpal  end  oftl*^ 
radius  are  extremely  common  ;  that  I  had  always  found  those  supposed  disloc^' 
tiona  of  the  wrist  turn  out  to  be  fractures ;  and  that,  in  spite  of  all  which  ^^T 
been  said  upon  the  subject,  I  have  never  met  with,  or  heard  of,  one  single  ^*  ^ 
authenticated  and  convincing  case  of  the  dislocation  in  question."  I^^puytf^^ 
subsequently  declared  that  he  Tvould  not  positively  deny  the  possibility  of  ^^ 

»  Mason  and  Whybrew,  Medical  Record,  April  10,  1880,  p.  397. 
«  Warmont,  Rev.  Med.-Chir.,  t.  xvi.  p.  303. 

*  Withe,  A.  Cooper,  CEuv.  Chir.,  ed.  de  Chasaaignac  et  Richelot,  Paris,  1837. 

♦  Mihner  Mon^.  D^ut.  Milit.  Zjitschr.,  1SS7,  Hft.  8  u.  9,  p.  401. 
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t  that ''  it  must  at  leMt  be  admitted  that  tbe  accident  is  an  extremely 
rare  one,"  Wishing  to  explain  this  in  frequency,  heaaya:  "  In  examining  the 
•tructure  of  the  soft  part*,  one  cannot  fail  to  perceive  that  it  is  not  tlie  ligaments 
irtiicb  prevent  tbe  diaplaeement  of  the  articular  surfaee  forward,  but  that  this 
effect  i*  especially  due  to  the  nudtitude  of  tiexor  tendons,  deprived  a^n  they  are 
Ht  thrB  point  of  all  the  fleshy  parts,  and  reduced  to  the  simple  rtbroua  tissue 
^jNidbich  cjomposea  them.  These  tendr>ns  are  bound  together  beneath  the  anterior 
Pi|Dutar  ligament  of  the  wrist,  and  thus  offer  so  etbcient  a  resistaiice  that  severe 
-flUls  are  inaufficieiit  to  tear  them  through;  the  band  is  tbiced  into  a  state  of 
extreme  extension,  and  the  tendons  are  Brmly  applied  on  the  anterior  part  of 
the  mdiO'Carpal  articulation.  If  the  extension  is  still  further  augmented,  the 
wrii*t-joint  is  yet  more  cla'^ely  clasped  by  thi'se  parts,  and  their  power  of  resist- 
Aiiee  is  incalculable;  I  am  convinced  that  a  force  equivalent  to  one  thousand 
pound*  weight  would  be  inadequate  to  overcome  it;  and  the  known  power  of 
the  iendo^Achillis  is  sullicient  to  prove  that  this  computation  is  not  exaggerated* 
•*The  risk  of  dislocation  backward  by  a  fall  on  the  dorsal  surface  of  the  hand 
is  equally  preelnded  by  tlie  tendons  of  the  extensor  muscles.  Their  arrange* 
ment  and  relations  at  the  back  of  the  joint  are  similar;  it  is  true,  they  are  not 
t|uite  so  strong,  but  we  must  admit  that  their  power  of  resistance  is  very  con- 
sidefmble^  when  we  take  into  consideration  how  thoy  are  inclosed  in  sheaths  as 
tliej  croas  beneath  the  posterior  annular  ligament  of  the  wrist.  I  have  not 
alluded  to  the  ulna,  for  it  has  really  little  or  nothing  to  do  with  these  move- 
ments, as  it  does  not  articulate  (directly)  with  the  hand.  To  sum  up,  then,  the 
rJttreme  rarity  of  dislocation  forward  or  backward  is  owing  to  the  obstacles 
opposed  by  the  flexor  or  extensor  tendons.'' 

The  opinion  of  such  a  writer  as  Dupiiytreji,  whose  experience  was  very 
i^grcat,  and  who  described  only  what  he  had  seen,  is  always  entitled  to 
►i*ofound  respect ;  yet  it  has  been  the  practice  of  nearly  all  who  have 
deany  reference  to  his  opinions  in  this  matter  to  speak  of  them  lightly, 
td  not  a  few  have  falsely  represented  bim  as  saying  that  a  dislocation 
Wmk&  '*  inapossible/*  The  fact  is,  that  surgeons  do  still  constantly  mistake 
fr^^Jture^  of  the  lower  end  of  the  radius  for  dislocations,  as  my  own  per- 
sonal observations  can  attest;  and  notwitlistanding  examples  have  been 
''^ported  by  Rene,  Marjorlin,  Padieu,  Cruveilhier,  Voillemier,  Poinsot, 

|*talgaigne,   Scoutetten,    Bransby  Cooper,    Fergusson,   W.  Parker,  and 
<*t.her8,  yet  the  whole  number  of  cases  for  which  the  distinction  is  claimed 
^1  to  this  day,  so  inconsiderafde  as  only  to  establish  the  value  and  accu- 
ififccj  of  Dupuytren's  opinion  that  the  "  accident  is  an  extremely  rare 
^e,'*     But  it  is,  perhaps,  most  remarkable,  that  while  very  few  of  these 
^ppofieii  examples  have  been  permitted  to  be  examined  after  death,  in  a 
Urge  majority  of  the  causes  in  which  the  autopsy  has  been  made,  the  dis- 
location has  been  fotind  to  be  complicated  with  a  fracture,  generally  of 
tljc  lower  extremity  of  the  radius  or  of  the  styloid  apophysis  of  the  ulna. 
The  existence  of  a  complication,  however,  does  not  render  the  accident 
any  the  less  a  dislocation,  although   it  may  render  the  diagnosis  more 
difficult,  and  modify  somewhat  the  indications  of  treatment    A  knowledge 
.         of  the  fact,  also,  that  such  complications  have  alwsiys  been  observed  in 
^ft    the  autopsy,  may  leave  us  in  doubt  as  to  what  is  the  natural  history  of 
^m    a  simple   uncoraplieate*!  flislocation,   if,   indeed,  it  does   not  warrant  a 
suspicion  that  such  a  case  never  occurs.     We  shall,  nevertheless,  after  a 
careful  analysis  of  the  cases  as  they  have  lieen  re]*orted,  and  by  a  con- 
sideration of  the  anatomy  of  this  articulation,  l>e  able  to  determine  with 
mme  degree  of  accuracy,  perhaps,  what  are,  or  what  ought  to  be,  the 
Uffual  causes,  signs,  treatment,  etc.,  of  these  accidents. 
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Partial  dislocations  have  also  l)een  frtHjuejitly  described  by  Burgeor 
I  have  never  met  v^itb  an  extin]pk\  but  the  following  case,  relate*!  lo  o 
by  the  patient  himself,  I  believe  to  liave  been  a  case  in  point. 

Lewis  C,  of  Buffalo,  leL  IS,  by  a  f^tll  npoa  hit*  hand,  bmke  the  left  forear 
l>elfiw  the  middle*  aud  at  the  same  time,  as  he  affiruis^  partially  dtr>lncated  tl 
carpal  bones  backward.  Dr,  Spaiilding,  of  Williani^ville,  N.  Y.,  took  ch&rge 
the  limb,  and  pronounced  it  a  fracture,  with  partial  dislocation,  and  for  moj 
than  a  year  after  the  ttccideat  the  hunea  had  a  teiidenty  lo  become  displaced  B.  m 
the  same  tlin-etinn.  Whenever  he  attempted  to  lift  even  the  weight  of  half  ^ 
jiound,  with  hia  hand  !^u|dnate(i  and  hk  forearm  extended  horizontally,  th^h^e 
Juwer  end  of  the  radina  won  Id  spring  suddenly  forward,  and  all  power  in  ti^  « 
arm  would  be  loat.  When  thin  happened,  as  it  did  quite  often,  he  alwa^^^ 
I  reduced  the  bones  himself,  by  tiimply  pushing  upon  them  in  the  direction  of  ti^a^e 
articulation,  Fourteen  years  after  the  accident,  1  examined  the  arm  and  fouiM.  ^ 
it  ill  ail  reiipectH  perfect,  except  that  the  forearm  was  shortened  about  one-thi^-^ 
of  an  inch,  which  shortening  was  due,  no  doubt,  to  the  overlapping  of  the  brok^s  n 
hones. 

I  am  unable  to  vei*ify  the  accuracy  of  the  statements  made  in  the  fc»l- 
lowing  paragnipb ;  hut  as  there  seems  to  be  no  reason  why  they  *hoii.^4 
not  be  accepted,  it  will  be  proper  to  give  them  a  place  in  thi^  treatise. 

•'  According  to  Francis  L.  Parker,  M.D.,  Professor  of  Anatomy  in  the  ^recllc^Bl 

College  of  Houth  Carol iaa  (TrtinA,  S,  f\  Med.  jMor\),  there  are  thirty»thre«  cmwrf* 
of  so-called  diiilocallons  of  the  wrisit-joint  on  record  (omitting  the  cases  of  ^^^, 
Parker  and  Rene),  including  bis  own,  viz.,  case  of  dislocation  of  the  wrist-jom'Dt 
backward.  Of  these,  twenty -three  are  said  to  have  heen  dielocateti  backw^«fc-i^ 
and  ten  forward  ;  of  this  entire  number  only  seven,  tive  backward  and  two  tfc*'* 
ward,  are  free  from  all  objection.  Of  the  twentysix  ca.^es  of  doubtful  or  afm«a^^*** 
factory  dislocations,  sixteen  were^ complicated  with  friicture  of  one  of  tb^:  ]k>  n€i 
or  procesises  connected  with  the  joint;  three  were  compound,  three  wcr  ^ti- 

plete*  two  were  arthritic  or   pathoh>gical  specimens,  and  two  were  ol j  *^^ 

irom  other  caasej*.  Of  the  thirty -three  so-called  dislocations,  the  sex  is  recor  •  J^'^^ 
berc  in  fourteen  instances;  of  these  eleven  were  niales  and  three  were  fenu*.  -'^ 
Of  the  seven  casas  clai«scd  as  genuine  ones,  one  post*morteiij  was  made  (cas^^^  *^* 
M,  Malle),  which  con  firmed  the  diagnosis;  in  six  remaining  cases  the  pati^^^,^ 
regained  the  Ui<e  of  the  limb  in  a  very  short  time,  without  a  tendency  to  '^^^ 
placement  or  deformity.  t)f  these  seven  cases  accepted  as  genuine,  two  bi^B*'**' 
ward  dislocations  were  produced,  the  force  of  the  fall  being  received,  in  -^>** 
instance,  on  the  dorsum  of  the  hand  (Hainilton's) :  in  the  other  upon  the  pal«^^*^ 

surface  (Parker's)  ;  in  M.  Malleus  case,  a  forward  displacement^  tlr   -^ \\\     ^"^^ 

i«  that  tlxe  patient  fell  on  the  palm  of  bin  hand,  but  this  is  not  dei  .t- 

and  in  the  four  remaining  ciisea  this  point  is  not  specified.     He  la..-  .^..» 
following   practiciil    coneUisions,   which   may  be   derived   therefrom:    Ist,  T^ 
wrist'juint  may  be  dislocated  backward  or  forward  without  fracture  or  a  rupt 
of  the  integuments;  both  are  extremely  rare;  the  backwftrd  rlisplacement  i» 
most  frequent,     2d*  Cases  of  so-called  dislocation  of  the  wrist  may  be  associa 
with  tracture  of  the  radius  and  ulna,  or  with  either  rd'  these  bonea  separati 
witb  both  styloid  processes,  or  either  of  them,  or  with  fracture  of  the  arti 
lating  surface  of  the  radius;  no  instance  has  heen  recorded  of  a  dislocation 
this  joint  complicated  with  fracture  of  the  carpal  bones.     Hd.  Disb>cation  of 
wrist,  backward  or  forward  may  be  complicated  with  rupture  of  the  integume  - 
anteriorly  or  posteriorly,  or  laterally,  with  or  witbout  fracture  of  the  styl 
processes.*-^ 

1  F.  L.  Parker,  Me<t.  Re.\,  Nov.  1.  1871. 
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§  1.  Dislocations  of  the  Carpal  Bonefi  Backward. 

f Causes, — The  same  easuiilty,  namely,  a  fsill  upon  tlie  |mliij  of  the 
anil,  wliich,  as  we  have  olst^wliere  noticed,  produces  fre<[uently  a  fracture 
f  the  h>wer  end  of  the  radius-,  occasionally  a  dislocation  of  the  radius 
nd  ulna  backward,  at  the  elbow-joint,  may  also,  it  is  believed,  occasion 

Eetimes  a  dislocation  of  the  carpal  bones  backward.     In  several  of  the 
s  reported,  this  cause  has  been  ai*si«^fted  ;  but  in  the  only  example  of 
imple  dislocation  which   has  ever  come  under  my  notice,  and  which  I 
ive  every  reason  to  Ijelieve  was  a  simjile  dislocation  unaccompanied  with 
"  acture,  the  carpal  bones  were  thrown  buck  by  a  fall  upon  the  back  of 
hand.     The  following  is  a  brief  account  of  the  case  i 

5.  P,,  set.  7o,  while  walking  with  his  son  after  dark,  and  holding  m  hb  ri^ht 
nd  a  satchel,  slipped  and  fell.  In  the  effort  to  save  hininelf,  iind  still  retaining 
grasp  ufifin  the  satchel,  hh  right  hand  struck  the  sidewalk  flexed,  and  in 
oh  a  way  that  the  whole  force  of  the  faW  wha  rei-eived  upon  the  back  of  tlie 
kiad  and  wrist,  thua  throwing  the  hand  into  a  atiitc  of  extreme  tfexion.  In  less 
AH  twenty  minutes  lie  was  at  ray  house.  No  Bwelling  had  yet  ofcarred,  and 
e  moment  I  looked  at  the  wrist  I  said  to  him*  *'  Vou  have  broken  your  arm;** 
133 ucb  did  it  resemble  a  fracture  of  the  lower  end  of  ilie  radius.  A  tiirtber 
amjoatiou  led  me  to  a  diiferent  conclusion.  The  palmar  surfttce  of  the  wrist 
esented  an  abrupt  rising  near  the  radio  carpal  articulation,  the  HuioMiit  of 
lich  wa^  on  the  same  pUine  and  continuous  with  the  bones  of  the  forearm,  and 
corresponding  elevation  existed  upon  the  dorsal  surface  terminating  in  the 
rpal  bones  and  hand  ;  the  hand  was  slightly  inclined  backward,  but  the  fingers 
'Jre  moderately  flexed  upon  the  palm.  To  this  extent  the  accident  bore  the 
fttures  of  a  fracture  of  the  radiut*:  but  ilie  harof  did  not  fall  to  the  radial  side  ; 
e  projectfonB  upon  the  palmar  and  dorsal  surfaces  were  more  abrupt  than  I 
■d  ever  seen  in  a  case  of  fracture,  and  which,  if  it  were  a  fracture,  would 
iply  that  the  broken  extremities  had  been  drivxn  off  from  each  other  com- 
Ptely  ;  the  most  salient  angles  of  thei^e  projections^  were  abrupt,  hut  not  sharp 
fag^ged  ;  the  styloid  apophyses  could  be  distinctly  felt,  and  I  wa;^  not  only 
*le  to  determine  that  they  were  not  broken,  but,  by  obsierving  their  relations  to 
^  palmar  and  dorsal  eminencee,  it  was  easv  to  see  that  these  latter  correspond 
^fie  situation  of  the  articulation .  In  adtlition  to  these  evidences  that  1  had 
deaj  with  a  dislocation,  and  not  a  fracture,  I  had  tfie  te^stimony  furnished  by 
^  ^eduction,  which  was  not  made,  however,  until  by  every  possible  means  the 
■iKiiosis  was  definitely  settled.  Seizing  the  hand  of  the  gentleman  with  my 
^  l^andf  palm  to  palm,  and  making  moderate  but  ateady  extension  in  a  straight 
^%  the  tioncB  suddenly  resnmcd  their  places  with  the  usual  sensation  or  sound 
^mpanying  reductions.  There  was  no  grating,  or  chafing,  or  crushing,  nor 
•■  the  reduction  accomplished  gradually,  but  suddenly.  To  test  still  further 
^  *<^ciiracy  of  the  diagnoaiii,  I  now  pressed  forcibly  upon  the  wrist  from  before 
fi  u  ^^'  witfiout  producing  any  degree  of  displacement,  nor  could  any  crepitus 
ll  he  detected.  N^o  splint  was  applied,  and  on  the  following  morning  Mr,  P. 
^*^Ued  from  one  of  the  pdlpila  in  the  city,  only  retaining  his  arm  in  a  sling. 
tt«»en  months  after  the  accident  this  gentleman  again  called  upon  me,  and  I 
J***!  the  arm  perfect  in  all  rciipecfo,  except  that  it  w.is  not  tpiite  as  strong  as 
"T  »  ^be  lower  extremity  of  the  ulna  was  preternatural ly  movable,  and  occa- 
ually  ij^  fgi^  ^  sudden  slipping  in  the  radio-carpal  articulation. 

^atiiological  Anatomy. — In  the  examples  of  compound  or  complicated 
'c>^^LtioDS,  which  have  been  exjiosed  by  dissections,  the  posterior  and 
'^^1  ligaments  have  been  found  extensively  torn,  as  also  frequently 
^nt^irior  ligament,  with  or  without  separatirjn  of  the  radial  or  ulnar 
P'^^*$es  ;  the  extensor  muaclea  torn  up  from  the  lower  part  of  the  fore- 
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anil  and  ilispkced :  tlio  first  row  of  the  carpal  l>ones  lying  imderniSt! 
the  tendons^  and  upon  the  hones  of  the  forearm,  sometimes  having  be^ii 
carried  directly  upward,  sometimes  upward  and  a  little  inwanl,  and  a( 
other  times  upward  and  outward ;  the  arteries  and  nerves  have  occa-i 
sionallj  escaped  serious  injury,  but  more  often  they  have  been  didplaced^ 
bruised,  or  torn  asunder,  Such  are*  briefly,  the  pathological  circum- 
sbincea  which  may  be  supposed  to  exist,  also,  in  a  Icj^  or  greater  dei 
in  nearly  all  cases  of  simple  dislocations. 


Fio.  4IK 


Fi«.  4!  a, 


rHril<M.'it<juii  of  the  earpal  Ujnt»s  bixt?kwAril. 


Dif^Uk^mioii  ui  the  eMrjiii*  btickiN 
«oaj)hotfl    broken    aijil  iia   Ufijter  h* 
with  the  ^omnuiiHr  remam«  in  coona 
tloii  with  i\w  nuliiis.   ( Pick,) 


[Pick  {P¥ac^urfs  and  Dtufocatioti^)  gives  an  illustration  of  a  backward  dt«l< 
tian  of  the  carpus  with  transverse  fracture  of  the  scaphoid*     (^""ig*  412*}J 

In  compound  dislocations,  however,  the  muscles,  or  rather  the  tendon 
are  twisted,  torn»  and   thrust   aside,   producing  very  extensive   lesio 
anion;/  the  deeper  structures  of  the  forearm  and  han<l  before  the  integiy* 
uients  can  be  made  to  yield. 

S.  U,,  a?t.  54,  had  his  right  arm  caught  between  the  bumpers  of  two  cara, 
bruiBing  the  liai^cl  and  dislorating  the  carpal  bones*  backward,  the  radium  *0<f 
ulna  being  thrown  forward  and  pusht^d  completely  through  the  skhtintotb 
palm  of  the  hand.  Most  of  the  ftexor  tendons  had  been  merely  thrust  n«id*, 
but  one  or  two  were  torn  asunder  ;  the  median  nerve  waa  torn  off,  but  the  nwli*! 
and  ulnar  nerves  were  apparently  uninjured,  and  there  wai*  no  fracture,  Tb# 
patient  being  a  temperate  man.  in  perfect  health,  and  the  bones  haviag  t***"^ 
easily  rejdaced  bv  moderate  extension,  it  wiis  determined  to  make  anenbftto 
aave  the  arm.  Tlie  limb  was,  therefore,  laid  on  a  carefully  padded  splint,  *oa 
cool  water  lotiojiH  diligently  applied.  Phlegmonous  erysipelas  began  to  develop 
itself  on  the  third  day;  and  on  the  ninth,  gangrene  having  attacked  the  lirab,  1 
Amputated  a  little  above  the  middle  of  the  humerus.  On  the  fourteenth  <l*7 
i  hemorrhage  occurred  Huddenly  from  the  stump,  anrl  when  I  reached  him  hi'  w»i 
pulaeleaa  and  dying.  The  res»lt  deinoruHtrated  the  error  of  the  attempt  to  34^ 
the  limb  without  reaection  of  the  lower  ends  of  the  bones  of  the  foreafia-  ' 
will  also  add,  that  according  to  my  later  experience  it  would  have  been  betttf 
if  an  atten:ipt  were  to  he  made  to  save  the  band  without  reaectioD,  to  hjiveus^ 
warm  instead  of  cohl  water,  and  when  gangrene  occurred,  to  have  appUefl  bol 
water,  or  water  at  a  temperature  of  105®  or  110''  F.,  either  in  tht*  form  of  fonam- 
tatioD  or  a  bath. 
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me 


Sjmptoms.^ — The  usiml  signs  have  already  beeo  sufficiently  stated  in 
he  example  which  I  have  given.  The  most  important  diagnostic  mark» 
re  found  in  tlie  abniptuess  of  the 

iglew    fornu'd    by    the    f»rojecting  ^**^-  ^*^' 

nes;  the  relation  of  these  proin- 

encea  to  the  styloid  apophyses ;  in 

ihe  total  absence  of  crepitus  ;  and  in 

'  e  reduction,  which  is  accomplished 

ily,  suddenly,  and  with  a  charac- 

teristic    sensation.        If    a    fracture 

^omplicntes    the    accident,    crepitus     Dialomtjou  oi  the  cwrpai  U)ue»  iiH^^kwunl. 

ly  al*o  \)e  present.      It  shonhi  be 
Teinembere^K  moreover,   that  wlien   the  stvloid   process  of  the  radius  is 
liroken,   if  the  hand  is  moved  backward  and  forward  tliis  process  will 
^*  also,   which   might  lead   to   the   supposition   that  the   radius   was 
ken  higher  up,  and  tfiat  it  was  not  a  dislocation  at  alb 
Prognosis. — In  compound  dislocations  tlie  prognosis  is  exceedingly 
^rave.  unless  tlie  surgeon  determines  to  resort  to  amputation,  or,  what 
is  genemlly  much  preferable,  to  resection.     In  dislocations  complicated 
wiQi   fracture  of  the  posterior  edge  of  the  articulating  surface  of  the 
nulius  ('*  Barton's  fracture '"),  some  ditliculty  may  be  experienced  in 
'etainiDg  the  bones  in  place;  but  wdien  this  fracture  does  not  exist,  the 
sterior  margin  of  the  articulation,  considerably  elevated  above  its  ante- 
rior margin,  constitutes  a  sufficient  protection  against  a  redislocation  in 
llmt  direction.     In  all  eases»  also  complicated  witti  fractuiY%  even  of  an 
aj»opliysis,  intense  intlammatton  and  swelling  are  likely  to  follow,  and  the 
danger  nf  a  permanent  ankylosis  is  greatly  increased. 

Treatment, — Extension  in  a  straight  line  has  generally  been  found 
sufficient  to  acct>mplish  the  reduction  ;  to  wlu<*h  may  be  added  a  slight 
rocking  or  lateral  motion,  if  nece.ssary.  The  reduction  may  be  eflected 
*Uo  by  preswsing  the  haml  backward,  while  the  surgeon  pushes  the  carpus 
downward  from  behind  and  above,  in  the  direction  of  the  articulation. 
Ijulesa  a  tendency  to  displacement  exists,  no  splints  or  bandages  of  any 
Vind  ouglit  to  be  applied,  but  the  cjise  should  bo  treated  by  rest  and 
ftunen  tat  ions  until  all  danger  from  intlammation  has  passed. 


Hreta 


§  2,  Dislocations  of  the  Carpal  Bones  Forward, 

The  causes,  mechanism i  symptoms,  pathology,  treattneot,  etc.,  of  this 
Occident  re^jemble  those  of  the  preceding  dislocation  with  only  the  diflfer- 
^uc«§  necessarily  due  to  a  chanixe  iti  the  dii*ection  of  the  bones. 


Mf*  Haydon,  of  London,  retM>rted  the  following  caise,'  which  is  especially  in- 

■ting  as  furnishing  an  example  of  a  dinlneation  of  bi>ili  vvrlt»t-s  at  the  same 

n€!nt,  and  from  ,^imihir  causes,  but  in  oppcHite  direL-tifmH, 

A  lad,  aged  ab< Kit  thirteen  years,  waa  thrown  violently  from  a  home  on  the 

llUi  of  June,  1840,  striking  upon  the  palma  of  both  hand^  iind  upja  his  tbre- 

The  left  carpus  was  found  to  be  dislocated  backward,  the  radiuji  lying  in 


'  rhtlndolphJit  Medical  Exatiiiner,  183S, 

^  3eaaji^jr  Cuoper'^  editiou  uf  Sir  Astiey  CAta^&t'i  work  au  Frac^aret  sad  Bialocations. 
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front  and  upon  the  scan  hoi  dea  and  trapezium*  The  right  carpus  was  dUImitd 
forward,  the  radius  ana  ulna  projecting  pO!<terlorly,  and  the  bones  of  the  c«rj«88 
fo rni i n g  an  * M  rregu  1  ar  Ic n oi ty  tumor  te rm i  q ati ng  a hru p t ly  "  an  ter i or W,  A  ^m 
careful  examination  waa  made  to  dcfe(*rminc  what  parta  came  in  contact  with  tk 
reaiating  force,  but  although  the  palms  of  both  handa  were  extensively  brwM 
there  wae  not  the  slightest  bruiie  on  the  back  of  either  hand.     Nor  were  lb* 


Pta.  4U. 


Fifi.  41Su 


DittfocatioQ  gt  Iho  carpal  buufiAforwaici. 


AppeomiM  of  m  dJiteeitiOp  of  thM  »fpt» 
fonrifdt 


gentlemen  present  able  if*  find  any  evidence  whatever  that  thg 
accompanied  with  a  fracture.  "Moreo^^er,"  says  Mr,  Hay  don,  '^ipe  w<» 
itrengthened  in  our  opinion  that  this  waa  a  case  of  dislocation^  unattended  wiji 
any  fracture,  becati«e  the  dialocations  appeared  bo  perfect :  the  two  timion'  in 
each  member  so  distinct;  the  reduction  so  complete;  the  strength  of  ihep»^ 
after  reduction  so  great;  and  lastly,  by  the  very  trifling  pain  felt  after  li^^' 
tion,  for  within  an  hour  after,  the  patient  could  rotate  the  hand,  and  aupiait^t* 
when  pronated — this  could  not,  we  believe,  have  been  done  had  there  eiUttd* 
fracture," 


CHAPTER   XII, 

DISLOCATIONS  OF  THE  LOWER  END  OF  THE  ULNA 
{INFEEIOE  RADIOULNAR). 

In  connection  with  fractnres  of  the  lower  end  of  t!ie  radius  thisa^** 

cut  la  iiul  Vci y    UiiCuUiliiuii.       1  iictVc  iiiyocii    iiict  Willi  it  Uiiuci   iIju'-v  -^ 

cumstances  several  times  ;  but  without  a  fracture  of  the  radius  it  is  qo* 
rare.     Dupuy tren  met  with  but  two  cases  in  his  long  and  extensive  f^^ 
tice.     Sir  Astley  Cooper  does  not  record  a  single  instance,  and  mj*^* 
surgeons  affirm  that  they  have  never  seen  the  dislocation  in  questio 
uncomplicated  with  a  fracture  of  the  radius. 
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§  1.  Dislocations  of  the  Lower  End  of  the  Ulna  Backward. 

Malgaigne  never  met  with  a  case,  but  he  refers  to  eleven  or  twelve 
:amples  which  had  been  reported  up  to  the  time  he  wrote.  I  have  met 
ith  three  cases. 

Causes. — Dugas  mentions  the  case  of  a  little  girl  in  whom  the  acci- 
^nt  occurred  in  both  arms,  but  at  diflferent  periods,  by  being  lifted  by  the 
inds.  One  of  the  patients  seen  by  Desault,  a  child  five  years  old,  had 
c  ulna  dislocated  backward  by  extension  accompanied  with  forced  pro- 
Ltion ;  and  in  another  example,  cited  by  him,  forced  pronation  alone,  as 

wringing  wet  clothes,  was  found  to  have  been  suflBcient.  In  Her- 
i.ux's  case  the  patient  had  fallen  upon  her  wrist. 
Tathological  Anatomy. — Rupture  of  the  synovial  membrane  (sacci- 
rm  ligament),  and  also  rupture  of  the  internal  lateral  ligament,  and  of 
&  triangular  fibro-cartilage,  the  little  head  or  lower  extremity  of  the 
a  a  abandoning  its  socket  in  the  radius,  and  being  thrown  backward 

in  some  cases  backward  and  outward,  so  as  to  cross  obliquely  the  lower 
d  of  the  radius ;  or  it  may  incline  inward  as  well  as  backward. 

M.  F.,  set.  27,  having  puerperal  mania,  was  confined  some  time  in  a  strait- 
tlcet,  and  the  accident  happened  during  this  confinement,  about  six  weeks 
fore  she  came  under  my  notice.  I  found  the  right  ulna  displaced  backward 
that  its  articular  sur&ces  were  completely  separated ;  but  it  did  not  override 
e  radius  and  with  moderate  pressure  it  was  returned  to  place.  The  dislocation 
d  reduction,  which  had  been  frequently  made  by  the  house  staff  since  the 
cident,  caused  no  pain,  but  was  accompanied  with  a  slight  grating  sensation. 
Mis.  M.  H.  fell  upon  her  left  hand.  1  saw  her  four  weeks  after  the  accident, 
he  radius  was  not  broken.  The  ulna  projected  backward,  and  she  was  unable 
^pronate  the  forearm.  It  was  easily  reduced,  but  would  not  remain  in  place 
itoout  support.  She  was  not  under  my  care,  and  I  am  not  informed  as  to  the 
eatment  or  its  results.  Mr.  S.,  set.  50  years,  fell  striking  upon  his  hand  and 
bow,  causing  a  fracture  of  the  external  condyle  of  the  humerus,  and  a  disloca- 
>n  backward  of  the  lower  end  of  the  ulna.  The  dislocation  was  reduced 
onaptly  and  easily  by  Dr.  Dwyer,  of  this  city,  and  when  I  saw  the  patient  on 
e  following  day,  the  arm  was  much  swollen,  but  the  ulna  had  remained  in 
ace  without  bandages  or  other  means  of  support. 

Px-ognosis. — In  recent  cases  the  reduction  has  generally  been  accom- 
shed  without  diflBculty,  and  in  only  three  or  four  instances  has  the 
^^  become  spontaneously  displaced. 

-o<ier  reduced  the  ulna  after  eight  weeks,  and  Rognetta  after  sixty  days.  In 
'  of  the  examples  to  which  I  have  already  referred  as  having  been  seen  by 
^If,  the  dislocation  had  existed  twenty  years,  the  accident  having  occurred 
^^land  when  the  person  was  fifteen  years  old.  When  I  examined  the  arm 
'^^ht  ulna  projected  backward  and  a  little  outward,  about  half  an  inch.  He 
I  ^«  had  been  fame  with  it  for  several  years,  but  the  motions  of  the  wrist-joint 
®  »iow  completely  restored,  and  both  pronation  and  supination  were  perfect. 

'/'^Xiptoms. — The  hand  is  usually  fixed  in  a  position  midway  between 
ii^^tion  and  pronation.  Boyer,  however,  found  the  hand  in  a  state  of 
^^Jne  pronation.  The  extremity  of  the  ulna  is  felt  and  seen  distinctly 
^  ^he  back  of  the  wrist,  prominent  and  movable ;  and  the  styloid 
^^^^sis  is  no  longer  in  a  line  with  the  metacarpal  bones  of  the  little 
5«f  r   the  fingers,  hand,  and  forearm  are  slightly  flexed. 
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Treatment. — The  reduction  may  be  accomplished  by  holding  firmk 
upon  the  radius  and  at  the  same  moment  pushing  the  ulna  forciWt 
toward  its  socket;  or  bj  simply  supinating  the  hand  strongly.  &ine 
cases  demand  also  extension  and  counter-extension.  Generally  tie  bm 
has  been  found  to  remain  in  ite  place  without  assistance,  yet  in  three  «r 
four  of  the  examples  upon  record  the  constant  tendency  to  displaeemgot 
when  the  pressure  was  removed  Ims  rendered  it  n^essaiy  to  emploj 
splints  and  compresses,  j 

§  2.  Dislocations  of  the  Lower  End  of  the  Ulna  Forward, 

The  dislocation  forward  is  said  by  Malgaigne  ty  be  more  rare  thai*  lite  ^ 
dislocation  backward. 

In  addition  to  the  nine  cases  collected  by  him,  I  have  been  nble  Ui  M  ow 
reported  by  Parker,  of  Liverpoolj  one  by  R.  F.  Weir,  of  New  York**  imd  oof 
Been  by  myself 

While  the  dislocation  l>ackward  is  usually  caused  by  violent  proDBtiim 
of  the  hand,  this  dislocation  is  most  often  occasioned  by  violent  supini- 
tion.  The  hand  is^  therefore,  genemlly  found  to  be  supinated  forciUT, 
and  the  projection  formed  by  the  end  of  the  bone  is  seen  upon  tbe  fmai 
of  the  wrist  instead  of  the  back.  By  pushing  the  ulna  towar^l  it'^  sod:^ 
while  an  attempt  is  made  to  fiex  the  liand,  or  by  extension,  supinitidii, 
etc.,  it  is  made  to  resume  its  position  readily.  In  the  case  reported  h 
Parker,  however,  the  reduction  was  effected  only  while  the  hanfl  »»* 
pronated. 

Parker's  case  m  tliui  related  :  J.  D  ,  aged  40  jmr^,  states  that  he  ia  st^^T,  \ 
and  falling  down,  the  shaft  of  the  cart  tell  upon  hisi  arm  and  forearm  in  *tieh  i  ' 
way  as  to  supinate  tlieiw  forcibly.     He  complainH  of  paiu  in  the  left  wrist,    Xbi  J 


Fig.  416. 


Dislocation  of  lower  end  of  ulna  forward.     (Case  of  Wm.  0.) 

forearm  is  supinated,  and  cannot  be  pronated,  the  attempt  causing  muclj  ^^ 
The  wrist-joint  can  be  flexed  or  extended  without  much  pain.    On  1?^  "J 


mg. 


at  the  back  of  the  wrist^  the  appearance  is  characteristic  :  the  natural  P^'^Jf  fSe 
of  the  ulna  is  wanting ;  an  evident  depression  exists,  as  if  the  lower  end  oi 


Weir,  Arch.  Clin.  Surg.,  April  15,  1877,  p.  10. 
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disset'ted  out ;  it  ain  be  traced,  however,  on  a  plane  anterior  to 
u«»  itjs  butt^^n-like  head  being  diatinctly  felt  under  the  Hexor  tendona. 
ineffectuMl  ninJ  very  paiDfiil  iittempts  were  made  tn  accom|diah  the 
m,  by  push  big  the  head  of  the  tilna  into  its  nattiral  situation.  This  was 
ffected  by  aeiaing  the  hand  to  make  extension  (counter-extenaion  being 

the  elbow),  then  foriiibly  pronating  the  hand,  at  the  same  time  pressing 
^  tht*  di^iociited  head  rit"  the  brnie  with  the  fingers  of  the  left  hati(£ 
rseveriug  fur  a  short  time,  the  bnne  was  felt  t/>  jissume  its  natural  poaition^ 
t.act]uired  it;*  usual  appearance,  and  the  ordinary  movementf^  of  the 
Lild  be  readily  pertbrmed.     There  was  no  tendency  to  dislocation,  and 

was  diMmiH^sed  with  directions  to  ki^ep  the  bone  ijuiet,  and  to  foment  it. 
tided  as  an  out-patient  for  twn  or  three  daya,  after  which,  complaining 
Dg  but  a  little  weakness  in  the  part,  a  bandage  was  applied,  and  ordereS 
»rn  for  a  short  time.^ 

allowing  m  the  case  seen  by  me:  Wm.  U.  set.  27  years,  had  hia  If^ft  arm 
In  machinery  and  "  twisted/'  or  rotated  violently,  causing  a  simple  dis- 

of  the  ulna  forward.  Nn  attempt  was  made  at  reduction.  He  con- 
ic several  months  af^er  the  accident  occurred,  when  I  found  the  lower 
tie  ulna  projecting  on  the  f*al mar  surface,  and  inclined  toward  the  radius. 

be  reduced  ea.^ily.  but  would  not  s^tay  in  place;  pronation  was  lost,  but 
r  mo%*ement»  of  the  arm  were  preserved.  Jle  was  a  laboring  man,  and 
,  to  have  the  necessary  apptiratus  ap[>lie4l  to  secure  permanent  reduction, 
won  Id  prevent  his  immediate  return  to  work. 

eir's  patient  wa;*  a  woman,  jet.  4t)  years,  in  whom  the  accident  occurred 
Bct  force  applied  to  the  back  of  the  tilna  near  its  lower  end.  She  was 
bin  a  few  njinutes  bv  Dr.  Weir,  the  wrist  presenting  a  singular  deform- 
?a3  much  narrower  than  the  other,  and  in  place  of  the  usual  prominence 
rly*  there  wm  a  deep  depression,  and  the  head  of  the  ulna  iimjected 
in  front.  The  band  Wiw  semiflexed  and  nearly  supinated.  An  attempt 
e  the  dislocation  without  an  anesthetic  tailed  :  but  under  the  influence 

rithetic  the  reduction  was  aeconiplisbed  easily,  by  direct  pressure  made 
lower  end  of  the  ulna.     The  recovery  of  the  use  of  the  hand  was 
md  complete. 

id  in  the  Limg  Island  CoUege  Hospital  a  girl  13  years  old,  who,  two 
fore,  had  fallen  upon  the  palm  of  the  right  hand  causing  a  dislocation 
>wer  end  of  the  ulna.  A  doctor  applied  a  splint  and  kept  it  on  four 
ut  when  the  spliiit  wa-s  removed  the  ulna  became  displaced  as  at  first, 
xamined  by  me,  the  ulna  became  displaced  backward  in  the  act  of  supi- 
itid/orwardin  the  act  cjf  pronation  ;  in  consequence  of  which  the  strength 
Tist  was  considerably  impaired. 

k   CHAPTER    XIII, 
F  THE  CARPAL  BONES  (AMONG  THEMSELVES). 

<JD  together  on  all  sides  by  strotag  ligaments,  and  enjoying  only  u 
ftited  degree  of  motion  smiong  them,selve8,  the  carpal  bofics  seldom 
diaplaceil  except  in  gunshot  wounds,  or  in  connection  with  exten- 
erations  and  fmctures  ot  the  neighboring  parts.  Siraple  disloca- 
r  rather  subluxations  of  these  boners,  do,  however,  occasionally* 
ICC,  but,  80  far  as  I  have  been  able  to  ascertain,  except  in  the  case 

IT,  Arner.  Joum.  Med.  Sci,,  April,  1S43,  p.  4Ttt*  from  Lond.  nml  E4in-  Month.  Joam* 
f  Ofsc  1842. 
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of  the  pisiform,  only  in  one  direction,  namely,  backward.  The  boneaof 
the  carpua,  which  are  said  occasionally  to  have  suffered  simple  baeknard 
subluxation  J  are  the  semi  ulnar,  cuneiform,  and  piaifonn  of  the  first  row, 
and  the  trapezium,  magnum,  and  unciform  of  the  second  it>w. 

Magnum,  ^ — ^Rieberand,  the  editor  of  Boyer's  Lectures,  says  that  be 
once  met  with  a  stibluxation  of  the  m  magnum  backward,  of  which  he 
has  given  tbe  following  account: 

"Mn.  B.,  in  a  labor-paiii,  icised  violently  the  ed^  of  her  mattresst  wid 

equeeied  it  forcibly^  turniiig  her  wrfit  forward;  she  instantlv  heard  a  il%ht 
crack,  aud  felt  some  pain,  to  whiub  her  other  su fieri np  did  not  allow  hirto 
attend.  Fifteen  days  afterward,  happily  delivered,  and  rec^^vered  by  the  Dire 
of  Profeaaor  Baudelocque,  she  ahowed  her  left  hand  to  thia  celebrated  accoucheiift 
and  expreBsed  her  disquietude  abi>«t  the  tumor  wbich  appeJired  on  it^  esffeeiillj 
when  much  beni.  I  was  called  to  visit  the  lady.  I  found  that  this  hard  circMm- 
scribed  tumor,  whieh  disappeared  almost  totally  by  extending  the  hand,  ffi* 
formed  by  the  bead  of  tbe  os  magrmm,  hixated  backward  ;  I  replaced  itentir^t? 
by  extending  the  hand  and  mating  gentle  prei^ure  on  it.  As  the  affection  diil 
not  impede  the  motion  of  the  part,  m  tbe  tumor  disappeared  on  exieiidiajc  the 
hand,  and  an  it  would  have  been  but  little  apparent  in  any  sitate  of  the  hand  bd 
Mrs.  B,  been  more  in  flesh,  I  advised  her  not  to  be  uneasy  about  St,  and  to  appljf 
no  remedy  to  it."  ^ 

Branaby  Cooper  saw  the  oa  magnum  displaced  backward  in  a  stoat,  niuftculir 
young  maa,  by  a  fall  upon  the  back  of  the  hand  when  in  extreme  flesioo.    Tbe 
band  remaineaBlightly  bent^  and  the  projection  of  the  osmagiHini  was  verjdisliflct 
Eeductiou  was  attempted  bv  exteudLn|[the  whole  hand,  at  the  same  time  makini 
pressure  upon  the  diaplacea  bone;  this  not  succeding,  extension  was  made  ftoi* 
the  middle  and  forefingers  only,  while  preaaiire  wass  kept  up  on  the  oa  ma0iaff>- 
when  suddenly  the  bone  resumed  its  natural  poflltion.    On  flexing  the  hia*^ 
however,  the  dislocation  was  immediately  reproduced  ;  and  it  became  neceiMr^ 
to  apply  a  compress  and  iplint.    For  several  days*  after,  he  was  in  the  habit  €>^ 
pushmg  it  out  by  flexing  the  band,  in  order  that  the  young  men  at  Ouy-^  H^^ 
pital  might  see  its  reduction  ;  which  was  always  easily  accomplished  by  simp^I 
pushing  upon  it. 

Magnum  and  Cuneiform. — Sir  Astley  says  that  both  the  os  magnu^^ 
and  cuneiform  are  sometimes  thrown  a  little  backward,  from  simple  rela^* 
ation  of  the  ligaments,  producing  a  great  degree  of  weakness,  so  as  i^ 
render  the  hand  useless  unless  the  wrist  be  supported  ;  and  he  mentiorr:^ 
the  case  of  a  young  lady  in  whom  the  os  magnus  was  thus  displaced,  an^ 
wbo  was  obliged  to  give  up  her  music  in  consequence ;  for  when  sti3 
wished  to  use  her  hand,  she  was  compelled  to  wear  two  short  splint-*! 
made  fast  to  the  back  and  forepart  of  the  hand  and  forearm.  Anoth^s 
lady,  whose  hand  was  weak  from  a  similar  cause,  wore,  for  the  purpo^^ 
of  giving  it  strength,  a  istrong  steel  chain  bracelet,  clasped  very  tightly 
around  the  wrist ' 

Pisiform. — South'  says  that  Gras  has  described  a  dislocation  of  tl»^ 
pisiform  hope,  and  Fergussoti  says  he  has  known  an  example  in  whicrA 
this  bone  was  detached  from  its  lower  connections  by  the  action  of  the 
flexor  carpi  ulnaris.*    Little  benefit,  he  thinks,  can  be  expected  from  an/ 
attempts  to  keep  it  in  place  when  it  is  dislocated,  nor  is  its  displacement 

1  Ricberand,  Beyer's  Lectures  on  Diseases  of  Bones,  Amer.  ed.,  1805,  p.  2ffl. 
■  Sir  A.  Cooper,  op.  cit ,  p.  435. 

*  Note  to  Chelius.  by  South,  op.  cit.,  p.  234. 

*  FerguBSon,  op.  cit  ,p.  190. 
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of  much  consequence.  In  case  it  were  dislocated  without  a  rupture  of 
the  flexor  carpi  ulnaris,  it  would  necessarily  be  drawn  more  or  less  up- 
ward, in  the  direction  of  the  tendon  and  muscle.  In  children  this  bone 
moves  very  freely  upon  the  cuneiform,  and  even  in  adults  it  is  quite 
movable,  and  I  have  seen  a  surgeon  mistake  this  natural  mobility  for  a 
partial  dislocation. 

Lunare. — Erichsen  thinks  he  has  seen  a  dislocation  of  the  os  lunare 
produced  by  a  fall  upon  the  hand  when  forcibly  flexed.  By  extension 
and  pressure  it  was  easily  replaced,  but  when  the  hand  was  flexed  the 
dislocation  was  immediately  reproduced.^  Notwithstanding  that  Sir 
Astley,  Miller,  and  others  have  taught  that  the  cuneiform  bone  is  liable 
to  displacement,  and  that  South  has  affirmed  the  same  of  the  unciform, 
I  have  found  no  account  of  an  example  of  simple  dislocation  of  single 
carpal  bones  except  in  the  cases  of  the  os  magnum,  pisiformis,  and  lunare, 
as  above  mentioned. 

Middle  Carpal  Articulation. — Maisonneuve  has  reported  an  example 
of  simple  dislocation,  without  wound  of  the  integuments,  at  the  middle 
carpal  articulation. 

A  man  bad  fallen  forty  feet,  and  was  carried  dying  to  PHdtel  Dieu.  The 
njmptoms  were  almost  precisely  those  of  a  dislocation  of  both  rows  of  the  carpal 
bones  backward.  The  reduction  was  not  accomplished  during  life,  but  after 
death  a  simple  effort  of  traction  was  sufficient  to  replace  the  bones.  The  dis- 
HectioQ  showed  that  the  bones  of  the  second  row  were  almost  completely  sepa- 
rated from  those  of  the  first,  upon  which  they  were  overlapped  backward.  A 
»inall  fragment  of  both  the  scaphoids  and  cuneiform  remained  attached  to  the 
second  row,  but,  with  this  exception,  the  separation  was  complete.*  Analogous 
cases  have  been  reported  by  Desprfis'  and  Richpiond.* 


CHAPTER    XIV.       . 

DISLOCATIONS  OF  THE  METACARPAL  BONES  (CARPO- 
METACARPAL ARTICULATIONS). 

§  1.  Dislocations  of  the  Metacarpal  Bone  of  the  Thumb  Backward. 

Malgaigne  has  seen  two  complete  dislocations  of  this  bone  backward 
^pon  the  trapezium,  and  he  mentions  two  other  cases  seen  by  Michon 
^'^d  Bourguet,  respectively.*  Other  surgeons  have  met  with  similar 
^^amples. 

Causes. — They  have  been  found  to  be  caused  by  falls  upon  the  back 
^f  the  distal  extremity  of  the  thumb,  forcing  the  metacarpal  bone  into  a 
position  of  extreme  flexion ;  and  also  by  blows  received  upon  the  end  of 

'  Erichsen,  Sci.  and  Art.  of  Surg.,  Amer.  ed.,  1859,  n.  259. 

»  Maisonneuve,  Malgaigne,  op.  eit ,  from  M«''m.  de  la  S«x'.  de  Clururg»,  t.  ii. 

*  Deapr^s.  Bull,  de  la  Soc.  de  Chir.  de  Paris.  28  avril  et  4  mai.  1875. 

*  Ricamond.  The  Lan(«t,  1879,  vol.  i.  p.  844.     Poinsot.  op.  oit..  p  969. 

*  Malgaigne,  op.  cit.,  vol.  ii.  p.  728. 
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the  tlniinlj,  forcing  it  into  an  opposite  direction.     In  some  cases  tliey 
have  Wen  cinised  by  blows  received  directly  npon  the  articulation. 

Symptomg. — The  symptoms  are  sufficiently  clear,  although  the  pf^i- 
tion  of  the  tliumb  is  not  always  the  same.  It  has  been  found  perfectly 
(?ti*aight,  without  any  inclination  either  way,  or  flexed  more  or  leSvS  wiiK 
tlie  rnetiicarpal  bone  also  inclined  inward  toward  the  palm.  Tfje  mothms 
of  the  joint  are  interrupted,  and  the  proximal  extremity  of  the  meta- 
carpal bune  riding  upon  the  back  of  the  trapezium,  project^i  senstibly  in 
this  direction,  and  tljc  trapezium  is  also  felt  unusually  prominent  under 
the  thenar  eminence.  Tlie  overlapping  varies  from  a  line  or  two  to  three- 
quarters  of  an  inch.  In  the  jmtiet»t  mentioned  by  IJourguet.  the  heaJ  of 
the  metacarpal  bone  almost  reaciied  the  styloid  process  of  the  radius. 

Treatment, — The  reduction  is  to  be  effected  by  extension  alone,  or  by 
extension  with  moderate  pressure.  In  two  of  the  examples  reportoi 
although  the  reduction  was  accomplished  very  eitsily,  the  dislocation  wn* 
reproduced  when  the  extension  cease<J,  and  it  became  necessary  to  apply 
splints.  Malgaigne  did  not  observe,  in  the  case  seen  by  him,  any  snicii 
tendency  to  displacement.  In  the  case  of  Bourguet's  patient  the  rrAnc- 
tion  was  never  accomplishetl,  although  the  attempt  was  made  on  tljf 
second  day  by  a  surgeon,  and  repeated  after  about  two  months  by  BrKir- 

guet  himself    Fergusson,  who  has  met  with  stveml 
F'l'^-^n.  of  these  dislocations,  says  that  he  has  seen  event 

splint  and  roller  fail  of  keeping  these  bone^  in  pliccw 

The  lollowiag  is  the  only  example  seen  bv  — ^-i*   '^ 
F.,  let.  27,  caused  an  incamplete  backward 
this  bone  by  striking  a  man  with  his  clenehiu  .. 
never  treated  by  a  surgeon  ;  and  although  it  al^^ 
jeeted  a  little,  and  the  joiDt  was  so  loo»e  tlint  ! 
easily  push  it  into  place,  it  caused  him  no  ii; 
and  aner  a  time  the  motions  became  a»  n 
other  thumb.     About  four  weeks  before  he  cnH- 
me,  and   tweuty-five  years  after  the  fin^t   acoi ! 
wrenched  it  again »     He  waa  then  emploved  «> 
driver,  and  wiis  fifty- three  yeara  old.     The  di^ 
wa>i  miw  complete,  and  the  overriding  was  ul* 
quarter  of  an  inch.     The  thumb  was  nearly  striH 
line  of  iL*^  axis  being  nearly  parallel  with  that  of  ti 
uf  the  fnrearm  or  only  sliglitly  Hexed.    I  reduce<l 
by  extension,  and  applied  a  gulta-peroha  «ipbii4,  '•^'  - 
have  never  seen  hini  amee,  and  do  not  kn«»w  the  result 

Incomplete   backward  dislocations  of  the  niets- 
carpal  bone  of  the  thumb  seem  to  be  produccfl  V 
the  same  causes  which  cause  complete  diAlocali«^i^' 
The  signs  of  this  accident  are  sometiti 
owing  to  the  presence  of  considerable  * 
they  have  often  been  le1\  unreduced. 
In  onler  to  the  accomplishment  of  the  reduction  it  will  be  net***'"^^ 
to  employ  extension,  while  at  the  same  moment  pressure  is  made  ^li^^'' '" 
upon  the  displaced  extremity  ;  and  to  uiaintain  it  in  place  a  (sphnf  *^''' 
bandage  will  be  required.    It  is  doubtful,  however,  whether  in  an}'  ^'^'^ 
the  bone  am  be  made  to  retain  so  eompletely  its  original  posit jun  •*  "^ 
to  IcMvo  a  perceptible  deformity. 


Cjlaft  of  PettT  Golrlen. 
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Peter  Golden,  let.  Ilj.  cautted  a  partial  dislncaltnri  of  thin  hone  backward  hy 
a  blow  upon  the  back  of  the  distal  eniL  Two  raedical  men  whom  he  consulted 
on  the  fir^t  and  seventli  day  after  tlie  accident  failed  to  reuaguize  the  displace- 
ment. On  the  thirteenth  day  he  eonf*nlted  nie*  The  projection  *d'  the  meta- 
carpal bone  w*i5  now  quite  miinifeM,  the  i^ welling  having  in  a  great  meaBurt? 
disappeared.  Having  secured  the  acconiptinying  photograph  (Fig.  417),  he  was 
placed  under  the  influence  of  ether,  ami  the  reductioi^  eiv*ily  accomplished,  and 
with  a  carefully  padded  splint  of  gutta-percha^  which  included  a  portion  of  the 
arm,  it  wm*  retained  in  place.  At  the  end  of  wt.x  or  eight  months  he  wm  again 
examined  by  me.  The  motionn  of  the  joint  were  nearly  as  free  as  before,  but 
there  remained  a  slight  prominence  of  the  metacarpal  bone* 


^ 


2.  Bislocations  of  the  Metacarpal  BoEe  of  the  Thumb  Forward. 

Probtibly  Sir  Astley  Cooper  has  reference  to  an  accident  of  this 
character  when  he  sayj? — ^8  peak  in  t^  of  Dislocation  of  the  Head  of  the 
Metacarpal  lione  froiii  the  Tr^apezius — **  In  the  cases  which  I  have  seeti 
of  this  accident  the  nictacarpnl  bone  has  been  thrown  inward,  between 
the  trapezium  and  the  root  of  the  metacarpal  bone  supporting  the  fore- 
finger; it  forms  a  protuberance  toward  the  palm  of  the  hand;  the  thumb 
IB  bent  backward,  and  cannot  be  bronght  toward  the  little  tiiiger."^  8ir 
Astley  does  not,  however,  refer  to  any  of  the  cases  which  be  has  seen,  and 
Malgaigne  Sitys  he  has  not  met  with  .such  a  case,  or  found  one  recorded. 
My  own  experience  and  observation  correspond  with  that  of  Malgaigne ; 
although  I  must  confess  I  have  not  made  it  a  special  purpose  to  look  for 
examples  in  surgical  writings. 

One  can  never  call  in  *|uestion  the  accuracy  of  Sir  Astley  Cooper*3 
statements,  as  to  what  he  professes  to  have  seen,  however,  and  I  shall, 
therefore,  add  what:  he  has  said  of  the  mode  of  reduction.  '^  For  the 
facility  of  reduction,  as  the  flexor  muscles  are  made  stronger  than  the 
extensors,  it  is  best  to  incline  the  thumb  toward  the  palm  of  the  hand 
during  the  time  extension  is  making,  and  tlius  the  flexors  become  rehixed 
and  their  resistance  diminished.  The  extension  must  be  steadily  and  for 
la  considerable  time  supporte*!,  as  no  su<iden  violence  will  efl'ect  the  reduc- 
tion. If  the  bone  cannot  be  reduced  by  simple  exten.sion,  it  is  best  to 
leave  the  ease  to  the  degree  of  recovery  which  nature  will  iti  time  pro- 
dace,  rather  than  divide  the  muscles,  or  run  any  risk  of  injuring  the 
nerves  and  bloodvessels.'* 

Vidal  (de  Cassis)  says  he  met  with  an  ineomphte  forward  dislocation, 
which  he  reduced  readily,  but  the  patient  removed  the  ilrcssitigs  and  the 
dislocation  was  reproduced,  and  the  bone  was  not  again  rephiccd.^ 


§  3,  DislocatioEs  of  the  Metacarpal  Bones  of  the  Fingers. 

Examples  of  these  accidents  are  so  rare  that  no  attempt  will  be  made 
*o  establish  systematically  the  causes,  symptoms,  or  troatment.     Such 
examples  as  I  have  found  recorded,  or  as  have  come  under  my  own 
observation,  will  be,  however,  briefly  related. 

*  Sfr  Ajtler  Oooper't  TreaUse  on  DtslocBtions,  and  on  Fnicturea  of  the  Joint*,  2d  Looffan 
"-*  1823.  p  52*1. 
^  Vidal  Idc  CMwg),  Traits  de  Pmth.  Ext.^  Paris  ed.,  vol.  ii.  i 
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Dislocations  of  the  Metacarpal  Bones  of  the  Fingers  Backward.— 
Roux  has  recorded  one  complete  dislocation  of  the  second  metacarpal 
bone  upon  the  os  magnum,  caused  by  an  explosion  in  a  mine.  It  was 
reduced  by  pressure  and  extension,  but  could  only  be  retained  in  place 
when  the  hand  was  flexed.  The  patient  died  on  the  tenth  day,  and  the 
diagnosis  was  verified  by  the  autopsy.  The  remaining  backward  dislo- 
cations of  the  metacarpal  bones  of  the  fingers,  and  all  others  that  I  have 
found  recorded,  were  incomplete^  and  were  generally  produced  by  strik- 
ing with  the  clenched  fist.  I  will  mention  a  few  of  several  cases  which 
have  come  under  my  notice. 

S.  P.,  set.  24,  was  admitted  with  a  partial  dislocation  backward  of  the  proximal 
ends  of  the  metacarpal  bones  of  the  index  and  great  fingers  of  the  right  hand; 
produced,  as  he  affirms,  by  striking  a  man  with  his  clenched  fist,  about  one  year 
previously.  He  says  that  he  called  upon  a  surgeon  immediately,  but  he  wag 
unable  to  keep  the  bones  in  place.  The  projection  was  verv  manifest  at  the  time 
of  my  examination,  and  the  hand  had  never  recovered  the  power  of  grasping 
bodies  firmly. 

During  the  same  year  I  found  in  the  hospital  a  precisely  similar  case,  in  the 
person  of  F.  McC,  set.  32,  a  sailor,  which  had  occurred  four  years  before,  in 
consequence  of  a  blow  given  with  his  fist.  The  same  bones  were  partially  dis- 
placed backward,  and  remained  unreduced.  This  man  had  also  consulted  a 
surgeon  soon  after  the  injury  was  received.  • 

In  both  of  the  above  examples  I  instituted  a  careful  examination  to  determine 
whether  it  was  not  the  bones  of  the  carpus  which  were  thus  displaced ;  but  the 
result  was  conclusive  as  to  the  nature  of  the  accident,  and  I  have  obtained  casts 
of  both,  in  order  to  illustrate  partial  dislocations  of  the  metacarpal  bones. 

lu  1866  I  met  with  a  similar  case,  except  that  the  metacarpal  bone  of  the 
index  finger  was  alone  dislocated,  at  Bellevue  Hospital,  in  a  woman  28  years  of 
age,  caused  by  falling  upon  her  hand  with  the  fingers  closed.  Reduction  was 
easily  effected. 

The  following  example  of  dislocation  of  all  the  metacarpal  bones,  except  that 
of  the  thumb,  is  probably  without  a  parallel.  Corporal  G.,  while  holding  his 
gun  at  "  ready,"  was  hit  by  a  ball  on  the  back  and  ulnar  side  of  his  left  hand. 
the  ball  traversing  the  back  of  the  hand  between  the  last  row  of  carpal  bones 
and  the  skin,  and  emerging  on  the  radial  side,  sending  the  carpal  bones  for- 
ward and  dislocating  the  metacarpal  bones  backward.  Great  swellinj^  ensue<l. 
and  the  nature  of  the  accident  was  not  known  for  some  months.  When  I  ex- 
amined the  hand,  five  years  later,  the  displacement  was  very  conspicuous;  no 
fragments  of  bone  had  ever  escaped.  The  motions  of  all  the  fingers,  except  the 
index  and  little  fingers,  were  unimpaired. 

Dislocations  of  the  Metacarpal  Bones  of  the  Fingers  Forward.^ 

According  to  Malgaigne,  Bourguet  met  with  a  forward  dislocation  of  tlif 
metacarpal  bone  of  the  index  finger,  caused  by  a  great  force  applied  to 
the  back  of  the  hand  near  the  carpus.  Reduction  was  effected  by  exten- 
sion and  pressure.  With  the  aid  of  splints  it  was  retained  in  place,  anu 
a  cure  effected. 

The  following  case  of  forward  dislocation  of  the  second  metacarpal  boneatit* 
proximal  end  has  been  reported  to  me  by  J.  Marsh,  Asst.  Surg.  V.  H.  A.:  Cor- 
poral Charles  C,  ict.  25,  was  struck  accidentiilly  on  the  back  of  his  right  hand 
by  a  hammer  weighing  seven  pounds.  The  hand  was  at  the  time  firmly  clencbefl. 
and  covered  with  a  buckskin  glove.  The  blow  was  received  obliquely.  ^^' 
Marsh  saw  him  half  an  hour  after  the  accident.  A  marked  depression  exi*^^^ 
on  the  back  of  the  hand,  corresponding  to  the  proximal  end  of  the  bone,  ^^^ 
from  this  point  a  gradual  elevation  of  the  bone  could  be  traced  to  its  natur*' 
level  at  the  distal  end.     On  the  palm  of  the  hand  the  displacement  was  equals 
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manifest.  In  this  position  it  was  fixed,  and  seemed  immovable.  It  was  easily 
and  quickly  reduced,  however,  by  making  extension  from  the  fingers,  while  at 
the  same  moment  pressure  was  made  by  the  thumb  in  the  palm  of  the  hand.  It 
returned  to  its  place  with  the  usual  sensation  accompanying  a  reduction  of  a 
dislocation,  ana  the  deformity  at  once  disappeared;  a  ball  of  tow  was  now 
placed  in  the  palm  of  the  hand,  and  secured  there  by  a  roller.  On  the  13th  of 
April  he  returned  to  duty,  but  his  hand  did  not  acquire  its  full  strength  for 
acme  time  longer. 


CHAPTER    XV. 

DISLOCATIONS  OF  THE  FIRST  PHALANGES  OF  THE  THUMB 
AND  FINGERS  (METACARPO-PHALANGEAL). 

(a)  Dislocations  of  the  First  Phalanx  of  the  Thumb  Backward. 

This  bone  may  be  dislocated  backward  or  forward,  but  more  frequently 
the  dislocation  is  backward.  I  have  met  with  the  backward  dislocation 
ten  times. 


;  to  Farabeuf,  the  backward  dislocation  may  be  incomplete  or  com- 
plete.    The  first  is  caused  by  slight  dorsal  flexion  of  the  phalanx,  such  as  many 


Fm.418. 


Fio.  419. 


Incomplete  dislocation  of  the  thumb.     (Fara)>euf.) 

|>erBon8  can  voluntarily  effect  (Figs.  418  and  419) ;  the  second  requires  more 
Complete  dorsal  flexion  (Figs.  420  and  421).    In  the  former  the  ligaments  are  not 


Fio  420. 


Fio.  421. 


Simple  complete  dislocation  of  the  thumb.     (Farabeuf.) 
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torn,  but  in  the  latter  the  ligamentB  usually  yield,  and  the  round  head  of  the 
Bietacflqial  hone  is  protruded  through  the  capsule  and  become®  prooiineot  (Fig. 

Fio.  422, 


Complex  dislocation.  (Farabeuf.) 
Fio.  423. 


(kimyl^x  dialoaUiAju,     {tmtikb&uL) 


421).    A  third  or  complex  form'  may  be  produced  by  extension  of  a  difllocaied 
phalanx  which  then  assumes  a  straight  position  (Figs.  422  and  428).] 

Causes. — The  backward  dislocation  is  occasioned  generally  by  a  fell 
or  blow  upon  the  distal  end  and  palmar  surface  of  the  thumb,  causing 
extreme  dorsal  flexion. 

Pathology. — Surgical  writers  have  recorded  a  great  many  cases  in 
which  it  has  been  found  difficult  or  impossible  to  effect  reduction ;  and 
it  is  asserted  upon  the  authority  of  Bromfield,  quoted  by  Hey,  that  the 
extending  force  has  been  increased  to  such  an  amount  as  to  tear  off  the 
last  phalanx  without  having  succeeded  in  reducing  the  first ;  but  while 
surgeons  have  united  in  their  testimony  as  to  the  exceeding  obstinacy  of 
a  large  proportion  of  these  dislocations,  they  are  far  from  being  agreed 
as  to  the  source  of  the  difficulty. 

Sir  Astley  Cooper  finds  a  sufficient  explanation  in  the  six  short  and  powerfiil 
muscles  which  are  inserted  into  the  nrst  and  last  phalanges,  and  especially 
in  the  flexors.^  Hey  believes  the  resistance  to  be  in  the  lateral  lig;ament9, 
between  which  the  lower  end  of  the  metacarpal  bone  escapes  and  becomes  iro* 
prisoned.  Ballingall,  Malgaigne,  Erichsen,  and  Vidal  (de  Cassis)  think  the 
metacarpal  bone  is  locked  between  the  two  heads  of  the  flexor  brevis,  or  rather 
between  the  opposing  sets  of  muscles  which  centre  in  the  sesamoid  bones.  a»  • 
button  is  fastened  into  a  button-hole.  Pailloux,  Lawrie,  Michel.  Leva,  BlechJ, 
Roser,  and  Hueter  affirm  that  the  anterior  ligament,  including  a  portion  of  the 
capsule,  being  torn  from  one  of  its  attachments,  falls  between  the  joint  surftce* 
and  interposes  an  effectual  obstacle  to  reduction.    A  case  of  compound  disloc** 

>  Lawrie,  of  Glasgow,  says  that  Sir  Astley,  in  a  conversation  with  him,  declared  tbit**5 
•'  sesamoid  bones  "  were  the  sources  of  the  difficulty.  See  Amer.  Journ.  Med.  Sci.,  vol.x*'  * 
p.  230,  with  observations  and  experiments  by  Lawrie. 
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tion  is  recorded,  in  whicb  Esmarch  saw  the  ca[>sule  in  this  ponition.  and  button- 
holed upon  the  dietal  end  of  the  metacarpal  bone.'  Dupuytren  iwcribe^  the 
difficulty  to  the  altered  relations  of  the  lateral  ligaments,  which  are  naturally 
parallel  to  the  axis  of  the  metacarpal  hone,  hut  which  are  now  placed  at  a  right 
angle;  to  the  Hpaam  of  tiie  muscles,  and  to  the  shoTtues,"i  of  the  member,  in  con- 
sequence of  which  tbe  force  of  extem^ion  has  to  he  applied  very  ne^ir  to  the  seat 
of  the  dislocation.     Lisfranc  found  in  an  ancient  dislocation  the  tendon  of  the 


Fio  424. 


Tui.  425, 


Clttve-hiteh. 


Sir  A8il«y  Coop«r'*  method  of  reducing  didlomtiuaa  of 
the  thumb,  with  pulliajs. 


long  flexor  so  displaced  inward  and  eatiingled  behind  the  extremity  of  the  bone 
as  to  prevent  reduction.  Esmarch  met  witli  a  similar  case,  in  which  he  opened 
the  joint  and  replaced  the  tendon  with  a  satisfactory  result.*  Deville  discovered 
Id  an  autojmy  a  similar  dis]>lacenient  of  thi;*  tendon  outward.  Wadsworth  baa 
made  the  same  observation,* 

[In  complete  diHlocation  the  head  of  the  metacarpal  bone  ia  forced  between 
the  two  heads  of  the  dexor  brevis  pollici»  {Fig»  42i)).  Tbe  tendons  of  these  two 
heiidfl  contain  the  sesamoid  bone^,  to  which  are  attached,  also,  I,  the  abductor 

Fio,  42fi. 


I,  83ll9  lliiid  of  the  metaciirpal  Iwuie  forced  forwanl  l»etw*eeu  the  two  !iead$  oftbe 
.fiizor  brovifl  pilheiiit  which  tightly  em  brace  its  nevk,    (Fabbin.) 

mtiscle  to  the  external  sesamoid,  and  2.  the  adductor  muscle  to  the  internal 
sesamoid.  By  the  interlacement  of  the  fibres  of  the  tendona  of  these  muscles  a 
Capsule  is  formed  for  the  palmar  surface  of  the  joint.  To  effectually  relax  these 
tau9cle9  the  end  of  the  metacarpal  bone  must  be  firmly  pressed  into  the  palm.] 

E^nnarch.  Berlintsr  klintacho  Wochensch,,  lM7fi,  Xo.  44. 

Ibid,  *  Wadaworth,  Am.  Med.  Times,  Feb.  13,  1864,  p.  77- 
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Symptoms. — I  have  found  the  two  phalanges  in  the  same  axis  with 
the  metacarpal  bone  at  least  twice ;  that  is,  neither  flexed  nor  tilted 
backward ;  but  in  most  of  the  cases  the  first  phalanx  inclines  backward 
upon  the  metacarpal  bone,  and  the  second  phalanx  is  flexed  upon  the 
first. 

Prognosis. — The  reduction  is  sometimes,  in  recent  cases,  accomplished 
with  great  ease. 

A  servant  girl,  set.  25,  fell  down  a  flight  of  steps,  striking  upon  the  inside  of 
her  right  hand  and  thumb.  When  I  saw  her,  only  a  few  minutes  afterward,  I 
found  the  first  phalanx  standing  back  almost  at  a  right  angle  with  the  meta- 
carpal bone,  and  the  second  phalanx  also  flexed  to  a  right  angle  with  the  first; 
the  reduction  was  effected  in  about  twenty  seconds,  by  bending  the  first  phalanx 
further  back,  and  at  the  same  moment  pressing  the  proximal  end  of  this 
phalanx  forward  in  the  direction  of  the  joint.  Without  employing  great  force, 
the  reduction  took  place  suddenly  and  with  a  snap.  Very  little  swelling  fol- 
lowed, and  in  three  weeks  she  was  able  to  use  her  needle  without  inconvenience. 

M.  W.,  set.  35,  fell  from  a  height,  causing  a  fracture  of  his  left  arm,  and* 
dislocation  of  his  right  thumb  backward.  I  saw  him  within  two  hours  after 
the  accident.  The  thumb  was  much  swollen,  and  its  position  the  same  as  in 
the  case  just  described.  Although  W.  was  a  strong,  muscular  man.  the  reduc- 
tion was  accomplished  in  a  few  seconds  by  applying  over  the  last  phalanx  the 
Indian  toy  called  a  "  puzzle,"  and  making  extension  in  a  straight  line,  while  an 
assistant  made  counter-extension  from  the  hand  and  wrist.  The  use  of  the  joint 
was  soon  completely  restored. 

Examples,  however,  are  constantly  occurring  which  are  only  reduced 
after  long-continued  and  painful  efforts,  or  which,  indeed,  completely  ex- 
haust the  patience  and  baflle  the  skill  of  the  most  experienced  surgeons. 

Mary  J.  S.,  aet  23,  fell  upon  her  right  hand  with  her  fingers  and  thumb 
extended  and  dislocated  this  bone  backward.     A  young  surgeon  attempted  to 
reduce  the  dislocation  half  an  hour  after  the  accident,  by  the  same  nianduvr* 
adopted  by  myself  successfully  in  the  case  of  the  servant  girl,  only  that  he  ma<^* 
extension  upon  the  last  phalanx  at  the  same  moment.     The  surgeon  boliev'*^ 
that  the  bone  was  reduced,  hut  one  week  later  he  Ibund  it  4lisj)lace<l.  and,  as  1^  ^ 
believes,  reduced  it  again.     The  same  thing  occurred  a  third  time.     Six  montt'^' 
after  this,  the  girl  consulted  me  to  ascertain  what  could  be  done  for  her  relit^ 
The  thumb  occupied  the  usual  position,  and  admitted  of  no  motion  except  at  xf  ^^ 
carpo-metacarpal  articulation. 

In  ^lay,  1848,  having  been  called  to  see  G.  11.,  who  had  attempted  suicide  \  '^^ 
cutting  his  throat,  my  attention   was  arrested  by  the  ap])earance  of  his  Ir 
thumb,  which  1  found  to  be  occasioned  by  an  ancient  dislocation  of  the  tirs^" 
phalanx  backward.     The  accident  had  occurred,  he  afterward  told  me,  twelw 

years  before,  in  consequence  of  a  fall  while  wrestling.    A  very  respectable  counti 

surgeon  was  called,  and  made  three  several  attempts  to  reduce  it,  but  tailet      - 
The  several  bones  of  the  thumb  occupied  their  usual  positions,  that  is  to  say,  tl]»- 
positions  which  they  usually  occupy  in  this  dislocation,  yet  notwithstaiuiiriL' tl*   ' 
almost  complete  ankylosis  of  the  phalangeal  articulations,   and  the  awkwaf* 
encroachment  of  the  distal  end  of  the  metacarpal  bone  upon  the  palm,  the  haii  *  ^ 
was  quite  useful. 

C.  E.  was  brought  to  me,  having  a  dislocation  of  the  first  phalanx  of  the  ri;:l*  ^ 
hand,  which   had  already  existed  some  days,  and  upon  which  several  un^n«-" 
cessful  attempts  at  reduction   had  been  made.     The  dislocation  was  backwrartir 
but  the  phalanges,  instead  of  standing  at  an  acute  or  right  angle  with  eai'J* 
other  ana  with  the  metacarjKil   bone,  as  is  usually  the  case,  were  in  a  straigl?^ 
line  with  each  other  and  parallel  with   the  metacarpal  bone.     Whether  th/* 
phenomenon  existed  from  the  first,  or  was  due  to  the  efforts  already  iiuule  »t 
reduction,  I  could  not  determine,  but  the  same  thing  has  been  noticed  oc('*' 
sionally  by  other  surgeons.     The  lirst  |)balanx,  moreover,  instead  of  being  plaf^^ 
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[directly  behind  the  metaiarpnl  bone,  occupied  n  poHitinn  upon  its  bju  k  a  little 

|ti^  the  raclial  Me  of  tlie  centre.     During  quite  balf  an  hour  I  niade  continued 

ind  varied  attempt*  to  reduce  llie  bone,  by  extension ^  by  t'orced  dora:il  flexinn, 

I  fid  by  pressing  tne  upper  end  ol'  the  firrtt  phalanx  in  the  direction  of  the  joint 

Mrhile   pressure  waa  marie  ai^ainat  its  lower  end  my  as  to  bring  it  into  dorsal 

l^eJtion,  nnd  finally  by  calling  to  my  aid  the  **  puzzle"  and  chloroform,  but  all 

no  purpose*     One  week  later  I  repeated  these  efforts,  and  with  no  better  auc- 

•«    The  parents  perempiorily  refused  to  allow  uie  lo  cut  tbe  lateral  ligament**, 

f^eXi^T  tendon*^  so  the  bone  remaiiis  unreduced. 

Treatment. — The  modes  of  reduction  practised  and  recommended  by 
t'StirgeonB  are  as  diversified  and  irreconcibible  as  their  views  of  the  mech- 
anism and   pathological  anatomy  of  the  accidcut.     Sir  Astley  Cooper 
recommends  that  extension  shall  be  made  by  bending  the  thumb  toward 
the  palm  of  the  baud,  to  relax  the  flexor  muscles  hs  much  as  possible, 
land  then,  by  iastening  a  clovc-lutch  upon  tlie  first  phalanx,  previously 
leovered  with  a  piece  of  soft  leather,  the  extension  is  to  be  continued^  only 
linclining  the  t)mmb  a  little   inwnrd   toward  the  paftn  of  the  band.     H 
[these   means  fail  after  having  been  continued  a  consitierable  length  of 
|tinie«  he  advises  that  a  weight  shall  be  suspended  lo  the  thumb,  passing 
lOver  a  pulley.     Finally,  in  the  event  of  the  failure  of  this  method  also, 
fPir  Astley  thought  that  no  further  attempt  should  be  made,  and  espe- 
Icially  tlmt  no  operatioti  for  the  lii  vision  of  these  parts  is  justifiable. 

Cbarles  Bell   pr<iposed  flexing  the  joitit,  employing  at  the  same  time 

furt^ure  :  and  in  obstinate  eases  he  advised  subetUaneous  section  of  the 

iteml  ligaments  with  a  small  knife,  a  metliod  which  has  since  been  prac- 

tiseJ  successfully  by  Liston,  Reinhardt,  Gibstm,  of  Philadelpliia,  Parker, 

>f  Xew  York,  myself,  and  othei^s.     Syrae  and  Lizais  justify  the  practice 

in   certain  cases.     In  one  case  which  has  come  under  my  notice,  after 

fciling  to  effect  reduction  by  the  usual  methods,  I  succeeded  promptly 

ifter  cutting  one  lateral  ligament ;  and  in   the  second  case  I  only  suc- 

'"ceeded  after  cutting  both  lateral  ligaments, 

Roger,  from  his  experiments  upon  the  cadaver,  concludes  that  the  dis- 
located phalanx  must  first  be  hent  forcibly  backward,  or  into  the  position 
termed  by  some  writers  dorsal  flexion,  so  as  to  throw  the  head  of  the 
phalanx  forward  upon  the  articulating  surface  of  the  metacarpal  bone. 

Vidal  (de  Cassis)  recommends  also  that  the  extension  should  be  made 
firsi  backwanl,  so  as  to  increase  the  displacement  of  the  first  phalanx 
m  this  direction,  and  to  throw  forward  its  articular  surface  in  the  direc- 
tion of  the  articubir  surface  of  the  metacarpal  bone.  Ilueter  believes 
thut  if  this  methoil  fails,  when  combined  with  some  rotation  and  lateral 
tntition,  no  other  is  likely  to  succeed,  and  he  then  advises  resection.  He 
lit!!,  however,  himself  in  all  cases  been  able  to  eifect  reduction,  but  the 
JifliciiJty  has  been  to  maintain  it,  owing  to  the  interposition  of  the  cap- 
sule; and  in  such  cases  he  has  reduced  the  dislocation  and  then  applied 
t  plaster  bandage,  grasping  the  splint  and  thumb  with  his  hand  until  the 
plaster  wa,s  hard,  and  leaving  it  undisturbed  for  fnrn^tecn  days,  at  the 
enrl  of  which  time  he  has  found  that  the  bones  w«>ubl  remain  in  place 
without  the  aid  of  the  splint.  lie  believes  that  the  interposed  ligament 
h&f^  been  in  the  meanwhile  absorbed.  To  roe  it  seems  quite  certain  that 
»rilh  the  capsule  thus  interposed,  permanent  ankylosis  ti  ^  ^  -^  final 
result,  even  though  it  might  be  possible  to  retain  the  d  icr'=' 

in  appo*<ition,  and  that  resection  would  be  preferable. 
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Dorsal  flexion  us  tlie  first  aud  most  essential  part  of  the  mana^uvTe, 
seems  to  have  met  with  more  generjil  approval  than  any  other,  and  tlie 
following  observations^  made  by  the  Inte  Keuben  1>.  Mussey,  of  Cincin* 
iiati,  illustrate  the  general  practice  amono;  Amerrcan  surgeons  at  thisdaj: 

**I  tilt  the  dislocated  phalanx  up  until  it  stands  upon  its  articulating  end,  plwM  i 
both  foreiidgers  s^o  m  to  hold  it  iu  that  position,  aud  at  the  same  time  press  agaiutf 
the  distal  extrt^mity  i>f  tlie  metiicarpal  bone,  make  firm  pressure  with  the  thomb^ 
against  tbe  base  of  the  dislocated  phalanx,  and  slide  it  into  its  place,  which  aiB 
genera  I  ly  be  accom  p  1  ish  e  d  w  i  th  e  ase .  More  t  ha  n  t  we  n  ly  -ti  v  e  y  ea  rs  apo .  th  e  c  h  air- 
man of  this  committee,  from  attention  to  the  mechanism  of  the  rin*  -  j-bft- 
langeal  joint  of  the  thumb^  convinced  himseirthat  the  principal  imi't  ihe 

reduction  of  the  tirst  phalanx  from  backward  dieplacenient  U  the  i,  .,  .,  ..^rof 
the  thumb,  between  the  two  portions  of  which  (lyina:  close  together  where  they  w* 
fastened  to  the  sesamoid  bones)  the  head  iff  the  mctat'^rpal  bone  ha»  been  lbrii*t, 
the  contracted  part  or  neck  of  ibis  hone  lyin^  firmly  gra;aped  by  them.  Fifi«n 
years  ago,  a  case  occurred  of  this  diRloration  which  he  could  not  reduce  in  \ht 
ordinary  way.  A  subcutaneous  division  of  one  ol  the  heads  of  this  muPcUwa^ 
made  with  an  iris  knife,  and  the  reduction  was  accomplished  with  the  grt^aie^ 
ease.  Last  year  another  case  occurred,  in  which  we  failed  of  reduction  by  I>r 
Crosby's  method,  which  we  believe  to  be  the  best,  and  the  subcutaneous  diriwyn 
of  both  heads  of  the  muscle  was  made,  and  the  reduction  instantly  elfectwl."' 

Dr-  J,  P.  Batchelder,  of  New  York,  in  a  paper  read  before  the  New  Yort 
Medical  Association  in  185*>,  says:  '*The  surgeon  ^lumld  take  the  tuetaoirpil 
portion  of  the  dislocated  thumb  between  the  thumb  and  finger  of  one  band,  wd 
Ilex  or  force  it  as  far  as  may  be  into  the  palm  of  tbe  hand,  for  the  parpiweof 
relaxing  the  muscles  connected  with  the  proximal  end  of  the  phalanx,  particu- 
larly the  tlexor  brevis  pollicis.  He  should  then  aiiply  the  end  of  the  lliufwbof 
his  hand  against  the  displaced  extremity  of  the  dislocated  phalntix.  for  ihcpu;- 
pose  of  forcing?  it  d(»wrnvard»  and  at  the  same  time  grasp  the  displa*«'d  tluinif^witb 
his  other  hand,  and  move  it  forcibly  backward  antl  forward,  as  in  >r  -"1 

Hexion  and  extension,  the  pressure  against  the  upper  extremity  ot  ;  i»* 

lanx  being  kept  up.     In  this  way  the  dislocated   liioie  may  be  made  to  dwcroi 
so  as  to  be  almost  or  (piite  on  a  line  with  the  articulating  surface  of  tlji^  mffH- 
carpal  bone,  when  the  thumb  may  be  forcibly  Hexed,  and,  if  it  be  uoi  i 
as  I'oreibly  extended,  and  brought  backward  to  a  right  augle  with  thf^  n^ 
b< ) n e ;  w  h  e n ,  i  f  th e  d  o \v  n  w  a  rd  p re^s  u  re,  w  i  t  h  t  h  e  t  hii  m  b  pi  aced  a**  I  • » 
for  that  purpose,  has  been  continued  (which  thumb,  by  maintainin. 
acta  as  a  fulcrum,  aa  well  as  by  itw  pressure),  the  bone  will  ^hp  iiuu 
and  the  reduction  be  effected  in  less  time  thun  haij  been  s[>ent  in  deajcn 
process.''^ 

[The  very  tboughtful  and  judicious  opinions  here  given  are  in  full  accofi  witl» 
the  most  recent  wTiters  on  this  subject*  Dorsal  flexion  is  the  initial  step  intbf 
jirocedure;  then  press  the  end  of  the  metacarpal  bone  inti>  the  palm;  firiiHy' 
crowd  the  proximal  end  of  ^he  phalanx  over  the  end  of  the  metatar^nl  ^"'i"" 
while  extending  the  |»halaiix.  This  method  shrmld  always  be  pursue*! 
the  third  form,  where  the  axis  of  the  phalanx  is  the  same  a&  the  metacar]' 
{5imple  extension  of  the  phalanx,  m  is  often  practised,  and  sometimes  t^"'^ 
powerful  apparatus,  is  contrary  to  every  indication,  and  is  usually  nnsticccW^' 

By  those  who  have  regarded  extension  as  an  important  elc^tJit  in  ^ 
reduction,  various  instruments  have  been  devised  for  the  piirjwmMrf  <^l>' 
taining  a  secure  hold  upon  the  dislocated  member.  Sir  Astlev  Cooper- 
as  we  have  already  seen,  recommended  the  sailor's  clove-hitcli';*  Li^^^ 
a^lvises  that  the  thumb  shall  be  thrust  into  the  open  handle  of  a  bT]P 
door-key  ;*  Oharriere  and  Luer,  of  I'aris,  have  each  invented  forccp^^^' 

»  Hussey«  Tmni.  Amer,  Med,  Asaoe.,  vol.  iii.  p.  5M,  IWO. 
«  Bttr^h«?lfi«r,  N<?w  York  Joiim.  Med.»  M«y»  1S5<I,  p.  340. 

*  Dp.  fit.  ftfti  ;  tilao  B<jstim  Med.  and  Burg.  Jourii,  Oct.  I,  Ifti". 

*  Lttwrie.  Amer.  Jounu  Med.  Sci,,  vol  xxii.  p  22» 
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>iistriicted  with  the  fenestra  and  stmps  that  when  the  Lhides  are  closed 

lie  member  is  held  very  firmly  in  its  gra.'^p.     Richanl  J.  Levis,  of  Phihi- 

»lphia.  re  »j  mm  ends  '*  a  thin  strip  of  Lard  wood,  about  ten  inches  iu 

ligth,  and  one  inch,  or  rather  more,  in  widtli.     One  end  of  the  piece  h 

^rforated  with  six  or  ei*^ht  holes.     The  opposite  end  is  pnrtly  cutaway, 

>rming  a  projecting    pin,  and  leaviutx  a  shonhlei*  on   each  side  of  it, 

Toward  this  end  of  the  strip,  a  sort  of  ftandle  shape  is  given  to  it,  so  as 

insure  a  secure  gra^p  to  the  operator     Two  pieces  of  strong  tape  or 

9tker  material,  about  one  yard  in  length,  are  prepared.     One  of  these 


Fig.  427. 


,.,0r-- 


L»^>  3^  -»  ui-LrtimeiiiL  for  reiiiictjim  of  ilistocatiafid  of  finger?*  or  the  tliumb, 

is  passed  through  the  holes  at  the  ends  of  the  strip,  leaving  a  loop  on  one 
fiioe.  The  other  tape  is  passed  througli  another  pair  of  holes,  according 
Bs  it  naay  be  a  thumb  or  a  finger  to  which  it  is  to  be  applied,  or  varied 
to  suit  the  length  of  the  finger,  leaving  a  similar  loop*  If  a  dislocated 
thumb  is  to  be  acted  on,  the  second  tape  should  be  passed  through  the 
holes  nearest  the  first.  The  ends  of  each  separate  tape  are  then  tied 
together.  To  apply  this  apparatus,  the  finger  is  passed  through  the  loops. 
The  loop  nearest  the  first  joint  is  then  tightened  by  drawing  on  the  tape, 
which  is  then  brought  along  the  strip  to  the  opposite  end,  across  one  of 

Fi...  428. 


f^ 


LeviaS  iuatrument  appUed  l^  ttit^  first  flngtir. 

the  ahoalders,  and  secured  by  winding  it  firmly  around  the  projecting  [mu 
The  other  tape  is  tightened  in  alike  manner,  crossing  the  other  shoulder, 
und  winding  around  the  pin  in  an  opposite  direction,  when,  for  security, 
the  ends  of  the  tapes  are  finally  tied  together.^  This  apparatus  enables 
the  operator  to  apply  both  extension  and  flexion  or  leverage  in  any  direc- 
tion. The  proximal  end  of  the  phalanx  may  be  lifted,  or  even  rotated  so 
I  at*  t3  allow  one  side  of  the  bone  to  approach  tiie  socket  before  the  other. 
I  have  described*  an  instrument,  or  rather  a  toy,  in  ray  possession, 
[nfhich  I  suggested  miglit  be  useful  for  the  purpose  of  making  extension 
dislocated  fingers ;  and  wliich,  as  will  be  seen  by  a  reference  to  one 
cases  already  reported  in  this  chapter,  I  have  since  applied  suc- 
cessfully.    It  is  made  by  th^  Indians,  and  may  always  be  obtained  during 

'  LeFiii,  Amt^T.  Jmirii.  Med.  ?ci.,  Jau.  I8i>7,  \>.  62*         s  Buflklo  Med.  Jmim.,  1847* 
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I  watering  seusonp  at  the  Indian  toj*8haps  at  Niagara  Falb.  The  ^B 
arnna  call  it  a  "  puzzle/*  and  know  no  other  uee  for  it  than  to  fasten 
upon  the  thumb  or  finger  of  some  victim,  and  then  pull  him  about  ur^ 
he  begs  to  be  released.  The  *^ puzzle**  is  an  doDgated  cone  of  ab^^ 
sixteen  or  eighteen  inches  in  length,  made  of  asb  splittings,  and  braid^fa^ 
e  open  end  of  the  cone  beitig  about  three- fourths  of  an  inch  in  diai^^^j 
•        *od  the  opposite  end  terminating  in  a  braided  cord.     When  applj^ 

Fm.  429. 


^i«^MaisagiiSgg*r4g»>>^^^ 


IndiitiL "  puisle,"'  em  ployed  tot  the  reduetion  nf  dMoe&tkm&  in  iiDBll  jniBti. 

lo  the  finger,  it  is  slipped  on  light! j,  forming  a  cap  to  the  extretnitjr,  mi 
to  half  the  length  of  the  finger,  but  on  traction  being  made  from  the  oppo- 
aite  end,  it  fasten  itself  to  the  limb  with  an  uncompromising  grasp.  If 
constructed  of  appropriate  size  and  of  suitable  materials,  it  necoines  the 
WB  secnrely  fastened  in  proportion  as  the  extension  is  increa§ed:  jH 
}lyin^  itself  equally  to  all  the  surfaces,  it  intlicts  the  least  poemble  p<iA 

in  "^  upon  the  limb.  When  we  wish  to  remove  it,  w©  oaTe  onlj  t» 
g,  and  it  drops  oif  spontaneously. 

i^  ,  in  some  compound  dij^loeations  it  would  be  better  not  to 
axiempn  the  reduction  of  the  dislocation  until  resection  has  been  pm^ 
tised*  Samuel  Cooper  relates  a  case  in  which  the  re<luction  was  followd 
by  inflaramation  and  death  within  a  week  after  the  accident,  and  Notrw, 
of  Philadelphia,  mentions  an  instance  which  cume  under  his  observatioUt 
where  violent  inflammation  and  tetanus  followed  the  reduction,'  Ronx, 
Evans,  Wardrop^  Gooch,  Sir  Astley  Cooper,  and  many  other  surgeois* 
have  practised  resection  successfully  in  these  accidents,  and  have  added 
their  testimony  in  favor  of  this  mode  of  procedure. 

[It  should  not  be  forgotten  in  uiing  apparatus  for  extensiou,  that  dorsal  tieiion 
19  the  poaition  during  eiteniion  moat  likely  to  secure  reduction.] 

(b)  Dislocations  of  the  First  Phalanx  of  the  Thumb  Forward. 

Up  to  the  present  moment^  I  have  met  with  but  two  examples  of  tlii* 
dislocation,  while  the  backward  dislocation  has  been  seen  by  me  ten  titnes. 

H.  K.,  of  Kochester,  N.  Y.,  set.  24,  dislocated  the  first  phalanx  of  the  rigbi 
thumb  forward,  by  striking  a  man  with  his  clenched  fist ;  the  force  of  the  blow 
being  received  upon  the  back  of  the  second  joint  of  the  thumb.  The  dislocation 
had  existed  three  days,  and  in  the  meanwhile  several  attempts  had  been  made 
to  reduce  the  bone  by  simple  extension.  The  first  phalanx  was  in  front  of  the 
metacarpal  bone,  and  in  the  same  plane;  but  the  last  phalanx  was  slightly 
inclined  backward.  The  hand  was  already  swollen  and  quite  painful.  Seirine 
the  dislocated  thumb  in  the  palm  of  my  right  hand,  with  my  fingers  resting 


Norris,  Ainer.  Joiirn.  Med.  Sci.,  vol.  xxxi.  p.  16. 


PHALANGES    OF    THE    THUMB    AND    FINGERS.  676 

n  the  back  of  the  patient's  hand,  I  forced  the  two  phalanges  into  flexion  by 
i  and  steady  pressure  continued  for  a  few  seconds,  when  suddenly  the  honest 
imed  their  places,  and  all  deformity  disappeared.  Intense  inflammation 
ilted,  followed,  after  a  few  days,  by  suppuration  under  the  palmar  fascia ; 
in  the  end  the  thumb  was  almost  completely  ankylosed.^ 
.  M.  B.,  set.  19,  called  at  my  office,  having  a  dislocation  forward  of  the  first 
lanx,  occasioned,  about  half  an  hour  before,  by  being  thrown  from  a  horse. 
i  last  two  phalanges  were  neither  flexed  nor  extended,  but  straight,  and 
allel  with  the  metacarpal  bone.  By  the  same  manoeuvre  adopted  in  the 
ceding  case,  but  with  only  very  moderate  force,  the  dislocation  was  promptly 
uced. 

/auses. — The  usual  causes  of  this  accident  are  falls  or  blows  upon  the 
mb  while  it  is  flexed ;  Lombard  has  seen  it  produced  by  a  fall  upon 

palmar  surface  of  the  thumb. 

lymptoms. — The  symptoms  which  characterize  it  are,  in  general,  such 
Ne  have  seen  in  the  two  examples  which  have  just  been  given.  The 
:acarpal  bone  projects  posteriorly,  and  the  first  phalanx  produces  a 
responding  projection  toward  the  palm ;  the  two  phalanges  are  extended 
m  each  other,  and  parallel  with  the  metacarpal  bones.  Nelaton  saw 
ise  in  which  the  first  phalanx  was  flexed  about  45° ;  and  in  several 
-mples  it  has  been  observed  to  be  slightly  rotated  inward, 
treatment. — In  the  few  examples  of  this  accident  which  have  been 
orted,  the  reduction  was  easily  accomplished ;  or,  at  least,  I  may  say 
t  the  diflSculties  in  the  way  of  reduction  were  not  so  great  as  they  are 
ally  found  to  be  in  dislocations  backward.  Malgaigne  has  been  able 
collect  but  four  undoubted  examples,  all  of  which  were  reduced ; 
loir  was  able  to  effect  the  reduction  by  moderate  measures,  after  the 
le  had  been  dislocated  thirty-eight  days.  Ward  succeeded  by  simple 
ension.^  Lombard,  after  the  trial  of  other  plans,  finally  succeeded  by 
ersing  the  phalanx,  employing,  as  I  have  before  termed  it,  "dorsal 
ion,''  with  extension  and  lateral  motion;  but  in  all,  or  nearly  all, 

other  examples  the  reduction  has  been  effected  by  flexing  the  thumb 
libly  toward  the  palm — the  reverse  of  the  method  which  we  have  seen 
Ferred,  especially  by  American  surgeons,  in  dislocations  backward. 

own  experience,  also,  authorizes  me  to  recommend  this  plan. 

(c)  Lateral  Dislocation  of  the  Last  Phalanx. 

A  gentleman  struck  the  inner  side  of  the  last  phalanx  of  the  right 
mb  violently  against  the  edge  of  a  door.  The  result  was  a  lateral 
ocation  of  the  proximal  end  of  the  last  phalanx,  inward,  half  the 
Ith  of  the  articular  surface.  The  skin  was  broken  on  the  inner  surface, 
the  joint  was  not  opened.  The  reduction  was  readily  effected  by 
iple  extension.] 

(d)  Dislocations  of  the  First  Phalanx  of  the  Fingers. 

The  index  and  little  fingers,  owing  to  their  exposed  situation,  are  most 
ble  to  these  dislocations.     I  have  met  with  three  examples  of  traumatic 

I  Trans.  N.  Y.  State  Med.  Soc.  18fi5,  p.  73. 
»  Ward,  New  York  Med.  Times,  Sept.  8,  1860. 
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dislocations  of  these  joiiitg,  one  of  which  was  a  forward  uud  two  mrv 
backward  dislocations  and  all  hud  occurred  in  the  index  Bnger. 

J.  N.,  set,  11,  dislocated  the  index  finger  of  the  right  hand  backward  bf  t  Ml 
down  a  flight  of  staira.  On  the  same  day  I  found  the  finger  neither  flexed  mt 
es-teoded.  but  straight  and  immovable.  The  projeetiorja  occanioned  by  the  pad» 
of  the  two  bonea  were  very  marked,  and  such  m  to  render  an  error  in  the  diif * 
nosii  impoasibie.     Reduction  was  accomplijihed  with  gr^t  ease  by  reversing  the 


Backward  disloesitLOti  of  ftrit  pligUnx^    Bediictloti  by  oi:t«tie^oii, 

iinger  and  employing  moderate  extenaiou,  while  at  the  game  time  the  proiimil 
extremity  of  the  first  phalaux  was  pushed  toward  the  dirttal  end  of  the  meUctr 
pal  hone.  In  short,  the  proce^  waa  the  wame  as  that  which  I  bare  recommeDdcd 
in  dielocationa  of  the  thumb  backward. 

In  a  woman,  35  years  of  age,  the  dislocation  wm  caused  by  her  ha.sband  htt* 

insr  pulled  the  finger  violently  backward.    The  metacarpal  bone  wa^i  tbmui 

QUgh  the  akin  on  the  palm  of  the  hand.     Four  weeks  had  now  e lapsed,  md 

wound  had  healed,    A  few  days  before,  the  house  surgeon  had  placed  ht^ 

uuJer  the  iniluence  of  ether  and  had  attempted  reduction,  but  had  failed,  tod 

she  refused  to  allow  me  to  repeat  the  attempt. 

In  the  example  of  dislocation  forward,  occasioned  by  a  blow  frotn  i 
hard  ball,  received  upon  the  end  of  the  finger,  the  first  phalanx  waa  in  t 
position  of  extreme  extension,  and  the  second  moderately  flexefL  Re- 
duction was  effected  with  great  ease  by  extension  in  a  straight  line.  But 
if  the  surgeon  were  to  experience  difficulty  in  the  reduction,  it  would,  m 
doubt,  be  advisable  to  resort  to  the  method  of  extreme  flexion.  In  one 
instance,  I  have  seen  nearly  all  the  fingers  of  the  left  handf  and  the 
thumb  of  the  right,  dislocated  backward  by  the  contraction  of  tbe  eica- 
trix  after  a  severe  burn. 


CHAPTER    XVI 


DI8L0CATrON:^    OF    THE    SFCOND    PHALANX    OF    THE    Till  MP 
AND  THE  SECOND  AND  THIRD  PHALANGES  OF  THE  FINGERS. 

Notwithstanding  slight  differences  in  the  form  of  the  articulations 
between  the  thumb  and  fingers,  and  in  the  size  and  situation  of  the  bones 
which  compose  the  phalanges  of  the  fingers,  I  am  disposed,  contrary  to 
the  practice  of  some  other  writers  upon  this  subject,  to  consider  all  the 
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dislocations  to  ivhieh  these  several  joints  are  liable,  under  one  section, 
Nor,  indeed,  after  the  attention  which  I  have  f^iveti  to  tlie  dislocations 
at  the  metacarpo-phahmgeal  articuhitions,  do  I  find  much  to  add  in  rek* 
tion  to  these  accidents ;  since  in  almost  every  point  of  view  in  which 
they  may  be  considered,  they  have  so  much  in  common.  The  last  pha- 
lanx of  the  thumb  is,  of  all  tlie  phalanges,  most  liable  to  dislocation,  and 
this  ;:enerally  takes  place  backward.  Very  frequently,  also,  it  is  accom- 
panied with  such  a  laceration  as  to  render  it  compound.  The  dislocated 
phalanx  is  usually  reversed  in  the  backward  dislocation,  and  stmight,  or 
I  nearly  so,  in  the  forward  dislocation.  In  most  cases  reduction  may  be 
accomplished  easily  by  frjrced  dorsal  iexion  in  the  case  of  the  backward 
dislocation,  and  by  forced  palmar  flexion  in  the  case  of  the  forward  dis- 
location. 

A  youo^  man  was  brought  to  my  clinic  who  had  met  with  a  forward  subluxa- 
tion of  this  phalanx  about  une  month  hefore.  He  had  fallen  upon  the  end  of 
his  thumb,  and  as  the  accident  was  followed  by  a  good  deal  of  innaaimatioa  and 
swelling,  he  did  not  notice  the  displacement  uatil  some  lime  afterward.  The 
proximal  end  of  the  last  phalanx  projected  two  or  three  lines  toward  the  palm  ; 
the  finger  was  straight,  and  this  joint  ankylosed,  I  did  not  think  the  chauce  of 
rettoring  and  maintaining  the  bone  in  po'sition  sufEcient  to  warrant  any  inter- 
ference, and  he  was  diamiiised  with  an  aj*»nrunee  that  afler  a  few  months  it  would 
occasion  htm  no  great  inconvenience. 


Dislocatioi]  nf  the  Jtecond  phitlanx  hHi'kwMrtl. 


T,  B.,  aged  about  22  veara,  by  a  fall  dislocated  the  second  phalanx  of  the 
[iniddie  finger  of  the  right  hand   backward.     The  force  of  the  concussion  wau 
eceived  upon  the  extremity  of  the  finger.     Nine  hours  after  the  accident  I 
I  found  the  bones  unreduced  ;  the  finger  nearly  wtraight^  or  with  only  slight  flexion 
'of  the  second  jdialiinx  upon  the  fir>*t ;  the  third  phalanx  forcibly  straightened 
upon  tlie  second;  all  the  Joints  rigid;  hnger  very  painful  and  somewhat  swollen. 
By  mcwlerate  extension  alone,  applied  for  a  few  seconds,  the  reduction  was  ac- 
complished. 


DiBlocatlati  of  the  secontl  phalanx  forward. 


J,  C.  set  23,  came  to  me  to  obtain  counsel  in  relation  lo  bis  finger,  which  had 

»en  dislocated  the  day  before,  but  which   he  had  hiinself  redticed  by  simple 

.^tension  made  in  a  straight  line,     Hia  own  account  of  it  was,  that  he  fell  upon 

slippery  sidewalk,  striking  upon  the  end  of  his  ring  liager  in  such  a  way  that 
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It  tteemed  lo  double  under  bini.  On  exatulnatioD  he  found  the  second  booe  dii- 
located  inward,  or  t^>  the  ulnar  side,  completely,  the  end  of  the  fir^t  pbalani 
forming  a  broad  projection  npon  the  oppoaite  side;  the  laat  two  phalEngee  fell 
over  toward  the  middle  finger,  hut  they  were  neither  flexed  nor  extended/  Seii- 
in tr  upon  the  end  of  the  finger  with  bis  nght  band  and  pulling  forcibh,  be 

imptiy  reduced  the  dialocntion  himself.     The  bones  were  now  completely  ia 

ce,  but  the  joints*  were  swollen,  tender,  and  quite  stifll 

nation  of  the  last  phalanx  is  frequently  occasioned  in  the  gaoj» 
ball,  by  the  ball  being  received  upon  the  extremity  of  the  £ger. 

J       ivate  pupil  of  mine  in  attempting  to  catch  a  very  hard  ball*  received  ii 

le  extremity  of  the  middle  nnger  of  the  left  hand,  diilocating  the  Itut 

klanx  forward.  Twenty  minutes  after  the  accident  I  found  the  distal  extremitT 
.  iihe  second  phalanx  projecting  backward  through  the  skin<  the  tendon  of  the 
extenior  muacle  being  torn  completely  off  from  its  point  of  attachment  to  iht 
last  phalanx.  The  laat  jihalanx  was  in  a  position  of  alight  dorsal  flexion.  i>r 
eitreme  extension.  Seizing  upon  the  extremity  of  the  finger^  J  attempted  t<j 
reduce  the  dislocation  by  direct  traction,  aided  by  pressure  upon  the  expiise*!  end 
of  the  second  phalanx,  hut;  I  waa  unable  to  aucceed  until  I  bnjught  the  liil 
phalanx  into  a  position  of  palmar  flexion.  A  slight  disposition  to' redislomtioo 
was  manifested,  and  a  gutta-percha  splint  was  therefore  applied ;  and,  to  prevent 
^"^am  mat  ion,  the  young  man  was  directed  to  keep  it  moistened  with  cool -water 

ions.     Only  a  moderate  amount  of  inflammation  followed,  and  in  a  few  weeb 

^  en  re  was  complete. 

Such  accidents,  attended  with  laceration  of  the  integuments,  may 
occasional  I J  demand  atnputation,  or  at  least  reaection  of  the  projeciiiig 
bone;  but  I  think  Mr.  Miller  is  scarcely  right  when  he  says  that  com- 
pound dislocations  of  the  fingers  almost  ulwayB  are  of  such  aeveritj*  iB  to 
^  demand  amputation.  I  have  myself  met  with  three  other  cOiBee  wbicb 
were  reduced  and  did  well.  In  one  case  of  simple  dislocation  of  the  hit 
phalanx  of  the  thumb  backward  I  have  been  obliged  to  resort  to  section 
of  the  lateral  ligaments  before  accomplishing  the  reduction. 

This  was  in  a  woman  admitted  to  Bellevue  Hospital.  The  accident  had  hap- 
pened seven  days  before,  by  falling  and  striking  upon  the  end  of  the  thumb. 
The  position  of  the  last  phalanx  was  extended,  that  is,  in  a  line  with  the  axis  of 
the  first  phalanx.  She  said,  however,  that  it  was  at  first  "bent  straight  back," 
but  that  a  man  took  hold  of  it  and  pulled  it  out.  Having  placed  her  under  the 
influence  of  ether,  I  attempted  reduction  by  forced  backward  flexion,  but  failed. 
I  then  cut  the  lateral  ligaments  by  subcutaneous  incision,  and  the  reduction  was 
accomplished  with  great  ease. 


CHAPTEK    XVII. 

DISLOCATIONS  OF  THE  THIGH  (COXO-FEMORAL). 

The  femur  is  especially  liable  to  dislocation  in  four  directions,  namely' 
upward  and  backward  upon  the  dorsum  ilii,  upward  and  backward  i^^ 
the  ischiatic  notch,  downward  and  forward  into  the  foramen  thyroideuiD« 
and  upward  and  forward  upon  the  pubes.  Dislocations  are  occasionaUy 
met  with  which  cannot  be  arranged  properly  under  either  of  these  di^'" 
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sioQS ;  indeed,  it  is  scarcely  tiecessfiry  to  say  tluit  the  liead  of  the  bone 
may  be  thrown  io  almost  every  direction  from  its  socket,  upward,  down- 
ward, inward,  and  outward^  or  in  eitlier  of  the  diagonals  between  these 
lines ;  and  that  while  in  a  vast  majority  of  cases  it  will  assume  one  of 
the  positions  first  named,  it  may  in  a  few  exceptional  examples  f^ill  short 
of,  or  much  exceed,  the  limits  assigned  in  this  division.  Thus,  I  shall 
have  occasion  hereafter  to  mention  examples  of  dislocation  directly  up- 
ward, in  which  the  head  of  the  bone  will  be  found  resting  upon  the  fossa 
between  the  upper  margin  of  the  acetiibukm  and  the  anterior  inferior 
spinous  process  of  the  ilium  ;  or  still  higher,  between  the  anterior  supe- 
rior and  the  anterior  inferior  spinous  processes  ;  or  a  little  to  the  one  side 
or  to  the  other  of  these  points.  Examples  will  be  shown  of  dislocations 
directly  downward,  in  which  the  head  of  tlie  femur  will  rest  upon  the 
notch  between  the  lower  margin  of  the  acetabulum  and  the  tuber  ischii ; 
or  still  lower,  and  actually  below  the  tuberosity ;  or  downward  and  back- 
ward below  the  spine  of  the  ischium,  into  the  lower  or  lesser  sacro-sciatic 
Dotch*  The  head  may  he  thrust  across  the  foramen  thyroideum,  and  he 
only  arrested  in  the  perineum  upon  the  ramus,  or  even  beyond  the  nimus 
*of  the  ischium  and  pubes ;  it  may  lodge  upon  the  anterior  surface  of  the 
body  of  the  pubes,  as  well  as  upon  its  superior  edge;  it  may  rest  against 
the  posterior  margin  of  the  acetabulum,  instead  of  rising  upon  tlie  dor- 
sum;  or  it  may  only  mount  upon  its  margin,  in  either  of  the  directions 
Darned* 

In  regard  to  frequency,  the  four  principal  dislocations  occur  in  the 

order  In  wliich  I  have  mentioned  them:  thus,  of  104  dislocations  of  the 

hip  which  I  have  taken  the  pains  to  collate,  excluding  the  anomalous  or 

xtraordinary  dislocations,  55  were  upon  the  dorsum  ilii,  28  into  the 

t  ischiatic  notch,  13  upon  the  foramen  thyroideum,  and  8  upon  the 

pabes. 

Chelius  and  Samuel  Cooper  have,  however,  reversed  the  order  of  the  laat  two 
*  varieties,  arrangiag  dislocations  upon  tire  pubes,  in  the  order  of  frequency, 
before  dislocations  into  the  tbnimen  tliyroideum. 

Coxo-femoral  dislocations  may  occur  at  any  period  of  life. 

A  caae^  of  thyToid  dislDcation  m  reported  which  occurred  in  a  child  six  moatlu 
t>Id.    One  example  is  mentioned*  of  a  recent  disk>cation  Ufmn  the  dordura  ilii  in 
a  child  eighteen  monthn  old.^     Dr.  N,  FannincTt  of  Catakill,  N.  Y.,  informs  rae 
in  a  letter  dated  June  25,  1867,  thiit  he  has  reduced  a  dislocation  upon  the  dor- 
sum ilii,  on  the  tenth  day,  in  a  little  girl  eighteen  months  old.     Mr.  Kirby  has 
repfirted  a  case  of  recent  dislocation  in  the  same  direction,  in  a  child  of  three 
yetCTs,*  and  Dr.  Ruchatian  has  seen  another,  at  the  same  age,  in  a  little  girl;  the 
dislocation  being  into  the  ischiatit-  notch."     Mr.  Image  communicated  to  the 
Suffolk  branch  of  the  Provincial  Medical  and  Surgical  Association  the  case  of  a 
^y ,  three  and  a  half  years  old,  with  a  dislocation  upon  the  dorsum  ilii.     It  had 
fX-i^ted  twelve  day»  when  he  waa  admitted  to  the  Suffolk  Hospital.     Mr.  Image, 
I,     ^^  I'eportiDg  this  case  to  the  Society,  remarked  that  he  had  heen  induced  to  lay 
i^  ^>€iore  them  '*in  conseauence  of  a  charge  having  been  urged  against  a  neigh- 
[      w^yJDg  surgeon  of  pretenaing  to  reduce  a  dislocation  of  the  femur  in  the  dorsum 

^H  1  London  Lancet,  Mar  W,  186S.  *  Gazette  M^dic&l. 

^H  »  New  Tork  Joum.  ifed.,  Nov.  1S50,  p-  416. 

^■^  •  Amer,  Journ,  Mo<l.  Sci.,  Juti.  J 843  uud  Jan.  IS47. 

^^^^^^-  *  London  Med.  Chir.  Rev..  Dec.  1828,  p.  251. 
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ilii,  in  n  ehild  only  four  yeari*  old,  iliat  cliild  bein^  a  pjiuiier  and  charge&ble 
the  parish.     It  whb  agreed  and  {>roved  by  authorities  that  no  such  case  n 
recorded,  ajid  therefore  had   mn  occurred,  and  that  Heven  years  old  was  lb( 
earliest  period  iit  whirh  this  accident  had  taken  place."*     Litten,  of  Austin 
Texan,  reports  a  case  of  dislocation  upon  the  dorsuni  ilii  in  a  girl  four  yeara  old 
which  he  reduced  by  luaTiijHilation.^     Gihne)',  of  New  York,  has  reported  a 
in  a  hoy  of  four  years,  whicli  he  reduced  after  !<ix  weeks/     l>r.  Thompson,  ot 
Onondaga,  N.  Y.,  has  rejiorted  another  ease  in  an   Indian  boy  four  yeara  old^ 
The  dislocation  was  upon  the  dorstim  ilii,  and  it  was  reduced  promptly,  tiodej 
ether.*     Dr.  JiaBon,  of  Lt^onardsville,  N,  Y, ,  has  reduced  a  dorsal  dislocation  i 
a  girl  of  the  same  age.'     There  are  reported  a  forward  dislncjition  iu  a  boy 
five  years  and  a  di^jhicati^tn  inn*  the  i.^^ehiatic  notch  in  a  girl  of  tlie  same  a^e — 
Br.  A.  B.  Cook,  of  Luuisville,  Kv,^  has  reduced  a  dorsal  dialocatioD  in  a  boy  aLi-^ 
years  old,^     Loewell'  reduced,  in  a  child   four  years   old,  art  iliac  dislocations 
without  difficulty^  which  had  existed  twenty  six  days.      Laurence*  reduced 
dislocation  in  the  foramen  ovale  easily^  which  was  '»ix  weeks  old,  withoal 
ana-sthetic. 

i)r,  J.  C.  Warren,  of  Boston,  met  with  an  incomplete  dislocation  toward  th 
forameji  thyroideuni  in  a  child  six  years  old,  which,  having  been  displaced  eighl     1M 
or  ten  weeks,  he  was  unable  to  reduce.*     Sir  Astley  Cooper  mentions  a  case  ii^i^^ 
a  girl  seven  year»  old."^     I  have  myself  met  with  two  dislocations  upon  the  dor 
Buni  ilii,  which  occurred  at  ten  yeara,  and  one  into  the  foramen  thyroideum/^^^ 
Nor r is  reports  a  ease  at  eleven  years,'^  and  Gibson  at  twelve,'^ 

On  the  other  hand^  Dr.  P.  ,1,  Kline,  of  Portamuuth,  Ohio,  has  reported  to  me 
a  case  of  dislocation  of  the  femur  in  a  woman  aged  seventy- three,  and  which 
thirteen  years  later  he  found  unreduced;  and  Gauthier  haa  aeen  a  dialocaUon 
of  the  hip  in  a  woman  eighty-six  ycHr?*  of  age.'*  The  large  majority,  however 
occur  between  the  fifteenth  and  forty- fifth  years  of  life.  Fmm  an  analysis  •>: 
eighty-four  cases  I  have  obtained  the  following  results  : 


Under  15  yeara 
13  to  M\ 
IW  to  4fi 

45  to  no      '• 

15 rt  to  85 


15  04i«ieft» 
1  rjisr. 


Dislocations    of  the   liip  ate   luueli    mure   frequent    in  men  tlmn  Itm 
women,  owing,  probably,  to  the  greater  exposure  of  the  former  to  llj»  ^nt 
accidents  from  which  these  dislocations  ustially  result,  and  possibly^  afe 
in  some  measure,  to  certain  peculiarities  in  tlie  form  and  structure  of  tb^ 
neck  of  the  femur  in  tlie  male. 

Of  one  hundred  and  fifteen  cases  collected  by  in e.  one  hundred  and  four  wer*-" 
in  males  and  eleven  in  females.     Dr.  J.  K.  Rodgers,  of  New  York,  stated  at 
meeting  of  the  Kappa  Lambda  Society  that  he  had  seen  and  reduced  four  dialt: 
cations  of  the  femur  upon  the  dors^um  ilii  in  females,  and  that  a  fifth  ( 
recently  come  to  his  knowledge  in  the  New  York  City  Hospital.'* 

1  New  York  Journ,  MtnL,  Fept.  IM8.  p.  281. 

»  Ibid.,  March,  IS52,  p»25y. 

»  Amen  .huirn   Me<l.  Sci.,  Oct.  1870. 

Hosp.  Giiz.,  Nov.  15,  IftTH. 

MoBun.  Med.  Gax.,  April  21.  1883. 

Richmond  and  Louisville  Med.  Journ  ,  May,  JHTS. 
'  Loewtill,  Ree.  M^in.  de  Med.  Mil.  Jativ,  Fev.  1R76, 

•  Laurence,  CeiatralbJfttt  Tilr  Chir.,  1878.  No.  11,  p.  18.^. 

•  Boston  Mod.  and  8urg.  Jaurn,,  vol.  xxiv,  p,  220. 
'''  A,  CoojK^r,  on  Disloc,  Atner.  ed,,  p.  S3,  Cms^  27. 
i»  Buffalo  Med.  .lourn.  voL  viii.  p.  ft.    Trans.  New  York  8t«tc   Med.  5oe.,  1^5.^*    My 

KejLJort  on  Disloc. 

^'*  Amer.  Journ.  Med.  Sci ,  Feb.  I83ti,  p.  206. 

'^  Gibson *a  Surg.,  vol.  i.  p  3tj9. 

**  Gauthier,  Malgiiigne»  op.  cit,  p.  m>5, 

*4  J.  K,  Rodgers,  New  York  Journ.  Med,.  July,  la^fl,  voh  I,  fiin 
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GibHon  meTitioiiii  iin  example  bfdialocatioii  of  both  thighs  at  the  same  moment,* 
jfciul  8chituiuger  Iuu'<  reported  a  ease  of  double  dinhjcation  in  whit  h  the  right 
^tmar  was  found  in  the  ij^chiatic  noteh  and  the  left  above  the  puhe:^.^ 

Sigoiiowitz,  Aiidreinij  Crawford,  Bigelow,  .Steiner,  and    Pnllard    have   each 
eported  examples  of  double  dialocationa  of  the  hip.^ 


§  1.  Bislocatlons  Upward  and  Backward  qe  the  Barsiiin  Ilii. 

Syn. — ^"^  Upwani  on  the  dorsum  ilJi  ;*'  Sir  A  Q>oper,  Miller.  Pirrie,  "  tTpwiird  and  out- 
ti;"  Bciyer,  Dupuytivn.  "  Upwjmi  and  bmikwapd  upon  the  fwk  of  rhe  Idpbouej" 
Itua     ••  Iliac;"  Gerd/,  Vidftl  (de  Cwsjiiei.  Miilguigne. 


Causes. — Gen€*ra]!j  thej  are  occiisioned  by  soiixe  violence  which  forcrs 
the  thi;^h   into  a  state  of  extreme  addiietion^  or  of  acblnctioii  on i ted  with 
tat  ion  inwnnl;  and  e:^pecially  when  at  the  same  moment   the  head  of 
lie  femur  is  driven   upward  and  backward.     Thus,  a  dii^location  upon 
e  dorsum  may  result  from  n  full  from  a  Iteight,  when  the  force  of  the 
ncussion  is  received  upon  the  outside  of   the  knee,   the  thigh  being 
us  converted  into  a  lever  of  the  first  kind,  whose  long  nrm  is  outside 
of  the  margin  of  the  acetahulum  ;  or  the  disloention  may  he  occasioned 
►y  a  fall  upon  the  foot  or  knee  while  the  limb  is  addueted,  by  which  the 
ead  of  the  femur  will  be  at  tiie  same  moment  driven  upward  and  out- 
an!  from  the  socket.     The  accident  ia  espial ly  liable  to  result  from  the 
"I  of  a  heavy  weight,  such  m  a  mass  of  eurtli,  upon   the  back  of  the 
lelvis  when  the  body  is  much  bent  forward. 

The  following  case  present^s  an  extraordinary  exam[»!e  of  thi:*  form  of  disloca- 

ioiipnxluced  bv  a  force  acting  apou  the  thigh  a?*  a  lever  of  the  first  kind  :  B  , 

>f  Rochester,  N.  Y,,  tct.  10,  fell  from  the  top  of  a  high  bank,  a  distant'e  of  about 

me  hundred  teit.     Before  he  reached  the  bottoai  of  the  precipice,  he  struck 

lupoii  an  oblique  plane  of  ice,  from  which  he  ftlid  gradually  down  upon  the  sur- 

jliacf  of  the  river,  which  wan  then  cr*o)plettdy  frozen  over,     fie  did  not  lose  hi?* 

eorm'iouRnesfl  in  the  descent,  nor  after  his  arrest  upon  the  riveFt  but  began  iai- 

tticdiately  to  call  for  assiatance.     He  remember.-^  very  well  that  when  he  struck 

lheglncier,  the  concussion  was  recived  u[>on  the  ri^ht  side  of  the  ri^ht  knee^  and 

»  naark  of  contusion   at  this  [joint  contirioed   his  statement.     Dr.  Ellwood,  of 

^Rochejiter,  assisted  by  jnysell,  reduced  the  dislocation  within  one  hour  after  IIa 

ipccurrenee.     We  employed  pulleys,  but  the  reduction  was  accomplished  easily 

[**>  about  two  minutefl,  and  without  the  application  of  mu('h   force  ;  the  bone 

KeHuming  un  place  with  an  audible  snap.     His  recovery  was  rapid  and  complete.* 

Pathological  Anatomy,— Tlie  capsule  is  lacerated  more  or  less  exten- 
'^Hely,  but  especially  in  its  posterior  half;  the  roun<l  ligament  is  rup- 
tured ;  some  of  the  small  external  rotator  nmscles  are  generally  stretched 
or  torn  completely  asunder,  the  glntieus  maximus,  medius,  and  minimus 
we  pusfied  upward  and  folded  upon  each  other,  the  bead  of  the  femur 
^ting  upon  or  within  the  fibres  of  the  deep  muscles  ;  the  triceps  adductor 
IS  put  upon  the  stretch.  Surgeons  have  not  been  agreed  as  to  the  cause 
of  the  great  difiieulty  wljich  !ms  sometimes  been  experienced  in  the 
ivduction  of  this  and   of  iill   other   forms  of  coxo-feinoral   dish^cations. 


*  Gih^ti'B  Surg.,  vol,  i,  p,  ;{K.3,  ^ixlli  od. 
'The  IiilumsiiionMl  ^urpcttl   Recurtl,  vol. 

\2i  Oormlb.  r  rhir ,  mm.  No.  II. 

*  Foinstil.op  v.it.,  p.  Un\7. 
'  Tr»ni.  NVw  Vork  Sint*^  Mf«!    .^o«  .,  Ik:k>   i 


i.  No.  2;  from  Wiener  metb  Presse,  1880,  No. 
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\¥hile  some  have  ascribed  it  alone  to  the  resistance  of  the  muscle^  others 
have  with  equal  confidenee  ascribed  the  opposition  to  an  entanglement 
of  the  head  and  neck  of  the  bone  in  the  rent  capsale,  or  to  the  resistance 
offered  by  certain  untorn  ligaments;  and  still  others  believe  thai  thy 
impediment  ought  to  be  looked  for  sometimes  in  the  mnscles  and  s^^me-' 
times  in  the  untorn  portion  of  the  capsule. 

Sir  Astley  Cooper  thought  that  the  capsular  ligament  was  generalljr  loo  much 
torn  to  offer  nnj  impedinieDt  to  reduction,  aad  he  refers  to  some  dittectian*  ia 
confirQiation  oi  this  opinion.  Nathan  Smith  affirmed  that  the  chief  obetacle  u> 
reduction  by  extension  was  to  be  found  in  the  resistance  otTered  by  the  gktei 
muaeles^  whieh^  although  at  irst  rela?^ed,  would  aoon  become  tense  under Ibe 
stimulus  of  the  extension^  and  which,  in  order  that  the  bone  might  resume  Ite 
position »  must  actually  be  stretched  cou.'iiderably  beyond  their  normal  length.* 
W.  W*  Reid  declares  that  the  sole  reaiatance  is  at  fir^t  in  the  abductom  tnd 
rotators,  hut  thai  finally  the  paoas  magnaa,  iliacua  internum,  and  trict :  ,  ' '  [i>r 
become  tense  when  the  pulleys  are  employed.*    Chaasaignac  recogrj'  !n^f 

impediment  to  reduction  than  the  contractions  of  the  museles.*     i'aiiiKiiii^T, 
in  a  dissection,  found  tlie  head  impriiioned  between  the  pyramidal  is  and  ob* 

ttirator  internus;  while  fc?ervier*  found  tbehetd 
FiQ.  4$S.  and    neck  strangled  between  the  pymmidilii 

and  the  glutteUB  medius. 

Dr.  Fenner,  of  New  Orleans,  give*  the  par- 
ticulars of  a  dissection  of  the  hip  of  a  mwa 
admitted  into  the  Charity  Hospital,  who  died 
from  injuries  received  by  the  bursiting  of  A 
steamboat  boiler.  Hid  eofidtlioa  being  con- 
sidered hopeless,  no  attempt  was  nude  •» 
reduce  the  disloc^Uion.  The  limb  waa  «hofteQ<?d 
one  inch  and  a  half,  and  the  toe«  turned  in- 
ward. Extensive  ecchymo^is  existed.  On 
raising  the  glutae us  maxitnus  and  meiliuB,  tbf 
naked  head  of  the  femur  waa  found  lying  an 
the  dorsum  illi  with  the  ligameotum  tfftt 
hanging  to  it,  but  partially  torn  oft,  Portic«i» 
of  the  obturator  extern  us  pyriformii,  tod 
gem  ell  i,  were  ruptured  and  lacerated.  Tht 
cai)sule  was  torn  through  one- half  of  iCi  tt- 
tent.  Dr,  Fenner  now  proceeded  to  cutaway 
the  muscles,  and  when  ail  the  external  muiclo' 
about  the  joint  had  been  removed  the  ihifh 
could  not  be  brought  down ;  the  iliacui  in* 
ternue  and  psoas  magnus  were  then  sevcrfd, 
which  permitted  it  to  descend  a  little,  but  xht 
head  could  not  be  replaced  ;  the  triceps  wdiiac- 
-,..,.-  ,.     ,  .,,,       tor  was  then  divided  without  eflfect.    The  ili^ 

DiBkK^fon  u,xm  the  dorsum  .Ih.      ^^^^^^^^  MgHment  was  found  tensely  stretrb«<l 

All  the  muscles  between  the  pelvis  ftnd  tk 
thigh  were  then  severed,  and  still  it  was  impossible  to  reduce  the  dislociitme; 
the  head  of  the  femur  could  not  be  forced  back  through  the  rent  in  the  cafi*^'* 
from  which  it  had  escaped;  and  it  was  not  until  the  opening  was  enlarged  fn'W 
one-half  to  threeMjuarters  of  an  inch,  that  the  reduction  was  accoror'  -'  -^ 

Dr.  l*\*nner  infers  that  the  capsule  possesses  sufficient  elasticity 
smuU  head  of  theferaur  to  pass  out  thrnugh  a  lacerated  opening,  w 


»  Surgical  Memoirs  by  N.  R,  Smilli,  IR.Tl. 

*  UwiUln  MchI.  .Journ.,  1851      Tmna.  N.  Y,  Stivt*  Med.  Soc.,  1^58. 
'  LmdifQ  Metl.  Timee  and  GazHie,  Dec.  1865,  p.  <JrtL 

*  Pannoutior.  Bull-  8oc,  Anat.,  Psris.  1850»  p.  177. 

*  .Hnrvinr,  B»iU.  Scxr.  Chir.  Paris,  18«3,  p  485. 
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I  once  contract,  bo  as  to  offer  considerable  rt\siHtaiice  to  iL^  return,  and  that 
rcasionally  this  h  the  true  explanation  of  the  diificulty  in  reduction.* 
Prof,  Gunn»  of  Chicago,  sayi*:  **  In  clklocatious  of  the  hip  and  ahoulder,  the 
ttntorn  portion  of  the  capaular  ligament,  by  binding  down  the  head  of  the  dis- 
located bone,  prevents  its  ready  return  over  the  edge  of  the  cavitv  to  Its  place 
in  the  socket;  but  its  return  can  be  ea^iily  effected  by  putting  the  limb  in  snch 
a  position  as  will  etfeclualiy  approximate  the  two  points  of  attachment  of  that 
portion  of  the  ligament  which  remains  nntorn,"' 

Dr.  Moore,  of  Rochester,  who  has  often  repeated  the  same  experiraente  upon 
tJie  cadaver,  declares,  ako,  that  in  attempting  to  reduce  the  femur  by  extension 


Fiti.  431. 


Fio.  4,15. 


'  nic^-feiuoral  ligament.     (Bigwlow,)         Dislocation  tipon  tho  dorsum  ilh.     (Bigelow.) 

ilone  he  has  constantly  obfleryed  that  the  untoni  portion  of  the  capsule  offered 
^thc  main  resistance,  and  that  reduction  could  not  be  aecomplished  until  this 
p&ti  wore  com{detely  broken  up." 
Da»ch.  of  Bnnn,  has  arrived  at  similar  conclusions  ;*  as  also  Professors  Roser, 
[Weber,  and  tieim. 

Profes-sor  Von  Pltha  declare.^  that  upon  a  knowledge  of  the  i/to- femoral  Uga- 
nt  h  baaed  the  correct  undtvrstaiiding  of  the  various  fornjj*  of  hip  Joint  di^lo- 
iions.* 


.  *  Kew  York  Journ.  Med-,  Sept.  1849,  p.  2«1«,  from  Nt»w  Orlettus  Med.  *tid  Surg,  Joum<, 
Vjr.  tH4K, 

*  GuDt),  pAp^r  read  Ijcforo  the   Detroit  Mettieal  Society  by  Moacj  Gunn.  M.D  ,  \M., 
LL.D..  Pn>fe»8or  of  Surgery,  Rush  Me<i.  College,  PeDinsiiliir  Jmirmil,  Sept*  1853. 

*  New*  Yort  Joum.  Med,,  JftU.  18.55. 

*  Yh  '  Med.ntid  Snrj^,  fr>f  18M.     Sydenhnm  Soo.  Fublicntions;  from  Archivep 
(if  C]j'  ry,  vol    iv.  piirt  i.  Berhn.  Iftrt.l,     (I'oTtiSot.) 

s  VfMi  I  MJiM  -  iind  BiHmtira  Surgery,  voL  iv.,  IHfiu.     (Poliisot.) 
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A  very  elaborate  exposition  of  the  relations  of  the  ilio-fenioral  ligument  U} 
these  accifJenls  has*  been  lurnished  by  Dr.  Henry  J.  Bigelow,  the  Professor  of 
Surgery  in  Harvard  University.  The  followinp:  is  a  brief  summary  of  his  opin- 
ions. The  ilio't'eniond  ligament,  called  by  I>r,  Bij^elow  the  Y-ligament  (Ikrtin'i 
ligjiment),  the  internal  *»bturator  niiisele,  an(J  that  portion  of  the  capsule  of  the 
joint  which  h  immediately  stiibjacent,  are  alone  required  to  exjdain,  and  iw 
chiefiy  responsible  for,  the  phenomena  of  the  four  regular  dislocations.  The 
regular  dislocations  are  tliose  in  which  comidete  diaruptinn  of  the  ilio-fcmoril 
li|jament  ba,*<  not  taken  j>lace.  The  irregular  dislocations  are  those  in  whidilke 
ilio-femorul  ligament  has  sulTered  complete  disruption.  In  reducing  eitlitfof 
the  regular  (IiHloeations  the  limb  must  be  flexed,  in  order  to  relax  ibe  ilio- 
femoral ligament;  but  if  other  portions  of  the  capsule  are  not  Kufficienllytom 
to  admit  the  return  of  the  head  withiu  its  socket^  it  must  be  torn  by  cirrtimduc- 
titm  of  the  limb.     Atler  Hexion,  and  perhaps  circumduclton.  the  ^^  '  hit 

be  completed  by  rotation,  or  by  extension  of  the  thigh  at  right  m  lif 

anterior  surface  of  the  body.     The  doranl  dislocation  owes  it«  in  M 

external  fnscicnlns  of  the  iliofemoral  ligament.     In  the  ischiati  % 

"dorsal  below  the  tondon  "'  ( Rigelow),  the  head  is  arrested,  in  ext* ..-..;..  u;  the 
tendon  of  the  obturator  and  the  subjacent  ca|3sule.  The  flexion  and  evtr»n>li 
of  the  limb  in  the  thyroid  dialodution  are  due  to  the  iliofemoral  ligament,  h 
the  pubic  dislocation  the  ascent  of  the  liml)  w  Anally  arrested  by  the  Uifvfeinftfil 
ligament. 

Fig-  486.  Pio.  i»T. 
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#    i^ 


^<<:^ 


Anterior  view, rttMnvni^  ii-iia-r  cMudHinn 
of  nnterior  aad  inferitir  fwrtion  oC  laip- 
Bulep  and  the  loose  stat^  of  the  iliofemoral 
ptrtion  in  thedorsahlislocation.  (Gimn*) 


iQj^  the  tenae  «Ut49  or  th>  ^»i 

inferior  iiniom  portido  nt  iuti**\\[MT  ii|ft* 
mimt,    (Gunti.) 


Prof.  (Junn,  wht*  is  not  fuHy  in  accord  with  Dr.  Bigelow^ji  ronc?«»it«n«  *nn' 
**Thirt  portion  of  the  ca|>sule,  the  Y  ligament,  is,  manifestly,  nr  'H 

and  ia  probably  rarely  torn  asunder  in  any  of  the  four  chi-  ^-'^ 

except  the  thyroid,  in  which  it  is^  probably  always,  eontpletily  rupf 
shall  have  occasion  to  dem<uistrate  in  the  course  of  the  present  iiHper.     i 
want  of  influence  in   the  dorsal  variety  of  dialocation  1  shall  alsji  br  ki»ii  ^ 
«how  by  exhibition  of  a  dissection  of  the  parts.     ....     I  dc«tri»  t»«  tl*<^^ 
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ention  to  anotber  structure  which  plays  an  assisting  r6U'  id  holding  the  head 
of  the  femur  dciwri  outside  the  ridge  of  the  acetabuluru  in  the  dor^^al  dislot:^- 
tion.     If,  iu  an  intact  state  of  the  muscles  aud  the  external  portion  of  the  fascia 
laL-t,  the  capsular  luid  round  HgameiitH  be  completely  divided,  and  the  liead  of 
^be  femur  be  dirthjeated  upon  the  (hirwuni  of  the  ilium,  it  will  be  found  that  the 
^^aracteri.stic  deformity  of  direction  in  the  limb  will  be  wanting,  i.  «?,,  the  limb 
Rrill  bf*  parallel  with  itw  fellow,  on  a  lirie  with  the  truiik  lacking  the  inveryi<m 
and  adduction,  but  will  be  shortened  the  usual  extent.     If  iun\  the  limb  be 
placed  IQ  the  position  characteristic  of  dorsal  dislocation  iti  the  living  suhject, 
ttd  the  reduction  be  attempted  by  the  old  method  of  extension  and  counter- 
itten^iou,  it  will  be  found  thiit  the  betid  is  still  held  down  tirmly  in  it^  hooked 
si  tion  outride  of  the  ridge  of  the  acetabulum.     It  in  tliu«  helH  by  the/ij*r*a 
]ia^  which  in  this  jiowition  of  the  limb  describes  the  outermost  curve»  and  conse- 
quently i«  put  upon  the  stretch  and  holds  the  whole  trochanteric  end  of  the 
one  pressed  firmly  inward, 

**  These  figures,"  continues  Prof,  Gunn.  **  us  is  the  ease  in  all  vwy  illustrations, 
re  made  from  a  dissection  of  the  parts,  which  disHcction  I  alstj  herewith  exhibit. 
It  is  seen  that  the  anterior  and  inferior  portion  of  the  ligamentous  capsule  is 
untoru,  tense,  and  holds  the  dislocated 

head  Ijrmly  hooked  outside  the  dornal  Vm.  \:\^ 

portion  of  the  rim  of  the  acetabulum. 
while  that  portion  of  the  capsule  be- 
tween the  anterior  inferior  spinous  pro- 
cess of  the  ilium  and  the  anterior  inter- 
Hr>^^»ch&Qteric  line  of  the  femur^  which  is 
Reinforced  aud  strengthened  by  the  ilio- 
femoral fibred,  is  quite  loose,  owing  t*" 
the  approximation  of  these  two  pomts, 
in  the  shortened,  adducted,  and  intern- 
ally rotated  state  of  the  limb  which 
cbaracterizee  this  form  of  dislocatioti. 

Thus,  this  ilio-femoral   portion  of  the  '      J^^      y 

iipsule,  in  the  dorsal  disloeation,  is  en- 
irely  without  influence,  either  in  deter- 
ninlng  the  defortnity  or  in  opposing  our 
WoriA  at  reduction!  It  is  entirenr  to 
ae  anterior  and  inferior  portion  of  the 
capsule  that  these  influences  are  due/' 

Symptoms, — The  average  shorten- 
ing is  about  one  inch  or  one  inch 
and  a  half,  it  does  occasionally  reach 
three  inches.  The  thigh  is  rotated 
inward,  adducted,  and  slightly  flexed 
upon  the  pelvis.  The  great  toe  of 
the  dislocated  limb,  when  the  patient 
stands  erect  (and  in  tliis  position  the 
examination  oti^ht,  if  possible,  to  he 
made),  rests  upon  the  instep  of  the 
>t   of   the    sound    limb,    and    the 

lee  toticbes  the  opposite  thigh  near 

be  upper  Timrgin  of  the  patelhi.      It 

lUSt  not  be  supposed,  however,  that 
the  position  of  the  limb  is  in  all  cases 
Tjrecisely  such  i\s  I  have  described. 
Indeed,  the  degree  of  rotation,  ad- 
ductioD,  flexion,  etc.,  will   vary  according  as  the  head  of  the  femur  is 

Qore  or  less  displaced,  the  capsule,  including  the  ligaments,  more  or  less 


i^f, 
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torn  ;  or  as  it  maj  be  torn  in  its  upper  or  lower  margins,  tm  the  ransclei 
may  be  actually  rent  asunder  or  only  put  upon  the  stretch,  and  perhip 
also  according  to  the  amount  of  injury  and  conaef|uent  relaxation  whicb 
they  may  have  sustained  from  the  shock.  The  thigh  can  be  easily  flexed; 
adduction  is  more  difficult,  and  abduction  is  almost  impossible,  eicept  to 
a  very  limited  extent;  the  body  of  the  patient  is  a  little  bent  forwanl, 
-  the  roimdness  of  the  hip  ia  lost  in  consequence  of  the  rela^Eation  of  ih 
glutei  muscles^  the  trochanter  major  is  depressed,  and  approaches  tfct 
anterior  superior  spinous!  process  of  the  ilium  ;  and  if  th©  patient  i§m\ 
fat,  and  swell  iiig  hm  not  already  taken  place,  the  head  of  the  feniar  maj 
be  fek  in  its  new  position  rotating  unfler  the  hand  when  the  limb  is 
turned  inward  or  outward,  but  especially  may  it  be  felt  when,  by  flexing 
or  extending  the  limb,  the  head  is  made  to  move  downward  and  apwunl, 
npon  the  dorsum  ilii.  This  examination  ought  to  be  made,  if  po«^ibfc, 
in  the  erect  posture;  after  which,  it  will  be  well  to  place  the  patient 
alternately  upon  his  back,  upon  his  sound  side,  and  upon  his  belly,  nJitil 
the  diagnosis  is  rendered  complete. 

Sir  Astley  Cooper  nffirtned  that  the  limb  wa^  aometiruea  found  shortepedlfi 
this  dislocation  to  the  extent  of  three  inches,  Liaton,  B.  Cooper^  Gibson,  tad 
otherSt  repeat  the  affirmation.  Chelias  placea  the  extreme  of  shortening  at  twu 
and  a  half  inches  ;  Miller^  at  two  inches ;  while  Malgaigne  declnre**  that  lie  bu 
never  seen  the  limb  .'ihortened  more  than  half  an  inch«  and  that  in  aome^lM 
it  is  not  shortened  at  all,  and  the  very  opposite  opinions  entertained  b?  other 
surgeons  he  attributes  to  error;*  in  the  meaaurement  I  am  certain,  howevfTt 
that  Malgaigne  has  tallen  into  some  error. 

The  differential  diagnosis  between  dijflocation  upon  the  dorsum  iliiam) 
a  fracture  of  the  neck  of  the  femur  may  be  briefly  stated  as  follows.  In 
fra  c  1 11  re  w  e  i  n  ay  e  x  p  e  l  t  1 1  >  fi  n  d  orc'ji  \tusi  t  h  f>  H  m  b  i  s  i  n  ra  o;*  t  cti  5  ^.a  m  obil  e ; 
the  toes  are  generally  turned  out ;  the  limb  is  shortened  moderately  or 
not  at  all;  the  patient  is  sometimes  able  to  walk  for  a  short  distance; 
fractures  of  the  neck  of  the  femur  generally  occur  in  advanced  life.  In 
dislocation,  crepitus  is  not  often  present,  and  only  when  a  fracture  co- 
exists ;  the  limb  is  immobile,  or  nearly  so ;  the  toes  are  turned  in ;  the 
limb  is  shortened  more ;  the  patient  is  unable  to  bear  the  weight  of  his 
body  upon  his  foot  for  one  moment. 

Skey,  however,  says  he  has  seen  a  patient  with  a  recent  dislocatioD,  who 
walked  one-quarter  of  a  mile,  to  the  hospital.  I  do  not  think  that  any  other 
similar  case  is  upon  record. 

Dislocations  of  the  femur  generally  occur  in  middle  life. 

Norris,  of  Philanelphia,  mentions  an  example  of  hip-diseate  mistaken  fordia- 
location  which  ought  to  serve  as  a  warning  to  prevent  similar  mistakes.  A  ltd, 
twelve  years  old  was  brought  to  the  hospital  from  a  neighboring  State,  who  i 
short  time  previous  had  been  suddenly  attacked  with  lameness  in  nis  right  limb, 
and  which,  by  his  friends,  was  attributed  to  some  injury  received  in  plav.  Two 
physicians,  who  had  been  called  to  see  the  boy,  pronounced  him  to  oe  laboriog 
under  dislocation  of  the  hip,  and  had  made  two  strong  efforts  with  the  pulleys 
to  reduce  it :  but  after  causing  great  suffering,  they  gave  up  all  hopes  of  ever 
replacing  the  bone,  and  sent  him  to  Philadelpnia.  Tne  symptoms  were  pltinlr 
those  of  hip-joint  disease  in  its  early  stage.  The  attitude  was  that  assumed  bv 
those  labormg  under  this  affection  ;  the  leg  seemed  lengthened,  but  a  care/nl 


aeasurement  showed  that  it  was  of  the  same  length  with  the  other;  the  buttock 
was  flattened,  and  the  nifitions  of  the  joint  were  tfdertihly  free  but  painful.* 
^^^eeu,'  of  Philadelphia,  give*  the  following  guide  to  a  differential  diagooBiB. 

^^^H  Fracture  of  NeeA\ 


Old  p^reans,  as  a  rule 

In  women  more  frequently. 

Blight  force, 

Ereraion  of  tcMss. 
^^ortening  in  both. 

H|yoii  reatore  to  position  displacement  re- 
Br  '  cure. 

uroally  crepitus. 

Preteroatuml  mobility. 

Blight  pTOmineneeof  great  troc^banter. 


Dislocation* 


Adult  middk  life. 

Either  sex  (men  more  frequently). 

Sever©  force. 

Inversion  of  if^a  (uBuaUyJ. 

!?hortening  \n  both. 

if  you  restore  to  position  displacement  does 

not  recur. 
Ko  crepitua. 

Pretcniaturnl  immobility. 
Great  prominent.'e  of  great  trochanter.] 


If  the  supposed  dislocation  occars  in  a  child,  or  ia  a  person  under  ten 
jeare  of  age,  we  ought  to  take  especial  pains  to  ascerttiin  that  it  is  not  a 
paration  of  the  epiphysis. 


r 


Fi<j,  439. 


Examples  have  occasionally  been  reported  of  **  everted  dorsal  disloeatioDS." 
in  which  most  of  the  usual  signs  of  a  dorsal  dielocation  are  preaent,  except  that 
the  limb  is  everted,  and  *«o  me  times  slightly  ab- 
ducted. Bigelow  attributes  this  condition  to  a 
rupture  of  the  outer  fibres  of  the  ilio- femoral 
ligament,  and  he  affirms  that  under  the^e  cir- 
cumstances the  limb  may  be  found  inverted,  but 

^ is  also  easily  everted;  the  foot  may  be  slightly 

Hrerted,  it  may  lie  flat  upon  the  bed^  or  it  may 

^ren  point  backward.  The  treatment  of  the 
everted  dorsal  dislocation  consists  in  reducing  it 
first  to  an  ordinary  dislocatioti  by  flexion  aod 
rotation  inward,  aided  by  adduction,  if  necessary. 

Progfnosis.^ — In  the  large  majority  of  cases 
the  patients  recover  speedily,  and  in  course 
of  a  few  weeks,  or  months  at  most,  the  limb 
seems  to  be  as  sound  and  as  useful  as  before, 

Bl  Boyer  aays  the  limb  remains  always  weaker  than 
■be  other,  the  round  ligament  never  uniting  com- 
Betely;  and  that  inflammation  of  the  cartila^ea 
Hbd  synovial  glands  may  ensue,  ending  in  canea 

of  the  joint.     Buch  results  have,  indeed,  been  oc- 

casioDally  met  with,  nor  are  examples  wanting  in 

which  more  rapid  inflammation,  resulting  in  the 

formation  of  acuto  abscesaes,   has  followed^    but 

these  are  only  rare  accidents. 

In  one  case  reported  from  my  clinic  at  Bellevue, 

the  patient,  aged  J^3,  after  I  had  reduced  a  recent 

dorsal  dislocatioti  by  mftuipulation,  walked  on  the 

fourth  day ;  and  on  the  seventh  day  he  ascended 

five  flightii  of  stairs  to  the  amphitheatTe,  walking 

without  any  hall.     He  declared,  also,  that  he  felt 

DO  soreness  or  lameness  about  the  hip.' 


Everted  dorsal  dislocation. 
(Bigelow.) 


Examples  of  n  on -reduction,  however,  from  an  error  of  diji^no.sis,  or, 
nhat  is  njore  pertinent  to  our  prci^ent  purpose,  from  a  failure  to  accomplish 
Tie  reduction  wliere  the  attempt  has  been  made,  are  tmmcrous. 

1  KorriBt  Amer.  Joum   Med.  Sr^L,  vol.  3txv.  p.  280.  »  College  iiud  Clinical  Record. 

■  T{*»dtirtiini  <^f  a  Dnrpul  ni.Hlooiiioii  of  th^  FViuin      Th*'  Med,  Rectjrd,  Kec,  3,  1876,  p.  780. 
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J,  M»,  a  Oermuu,  let.  19(  related  at  fallowB  i  "  When  ten  years  oldj  I  fell  frtm 

a  ^^'^^-^  it  height  of  six  feer.  and  dislocated  ray  left  hip.     I  was  tlian  Miruig  tweWe 

*  '  om  Heidelberg,  and  I  was  immediately  tnken  there,  but  I  did  aot  «« 

iliai*  until  the  next  morniBg.     He  took  uie  to  the  University,  and,befoff 

jcdical  class,  attempted  to  i^nce  it,  but  he  could  not.     During  a/tvtnl 

:s  foil  owing,  he  tried  iix  tlmes^  uiisiaif  pulleys,  ete*,  but  he  could  nefer  lu^ 

."    On  examination,  I  found  the  Umh  shortened  two  inches*  the  heail  of  th« 

4T  lying  upon  the  dorsum  illi;  the  knee  was  turned  in,  but  th«  toea  were 

ined  a  little  outward.     He  was  able  to  walk  rapidly,  of  course  wkh  a  mam 

halt^  yet  without  pain  or  discomfort. 

Treatment. — Kegarding  dislocations  of  the  femur  upon  the  domumilii 
as  the  type  of  all  the  coxo-femoral  dislocations,  the  remarks  uuder  tiii 
section  maj  be  considered  applicable,  with  only  certain  c|ualifiaitions,  to 
all  the  others.  The  variouv^  methods  of  reduction  which  have  been  Bin- 
ployed  by  surgeons  may  be  arranged  under  two  principal  head."},  namelji 
manipulation  and  extension.  It  is  not  possible,  however,  to  clwsiij 
rigidly  the  different  procedures,  so  as  to  bring  them  under  these  tiro 
Bimple  divisions,  without  some  violence ;  since  neither  manipulatioii  lu^ 
extension  has  usually  been  employed  alone,  but  almost  always  some 
degree  of  extension  bas  been  recommended  in  connection  with  the  nj&flip- 
nlation ;  if  not  in  the  first  instance,  at  least  in  the  event  of  the  feJure 
of  manipulation  atone;  while,  on  the  other  band,  extension  is  seldom  if 
ever  practised  without  manipulation.  By  these  designations  respeutiirelj. 
it  is  implied  that  either  manipulation  or  extension  has  oonstitutal  the 
prevailing  feature  in  the  treatment. 

(a)  Keduction  by  manipnlation  dates  from  the  earliest  records  of  out 
science.  Hippocrates  says  :  In  some  the  thigh  is  reduced  with  no  prep 
ration,  with  slight  extension  directed  by  the  hands,  and  with  slight  move- 
ment; and  in  some  the  reduction  is  effected  by  bending  the  limb  at  tie 
joint  and  making  rotation.^ 

Richard  Wiseman,  in  1676,  speaks  as  follow :  "  If  the  thigh-bone  be  luxited 
inward,  and  the  patient  young  and  of  a  tender  constitution,  it  may  be  reduced 
by  the  hand  of  the  chirurgeon,  viz.,  he  must  lay  one  band  on  the  thigh,  and  the 
other  on  the  patient's  leg,  and  having  somewhat  extended  it  toward  the  sound 
leg,  he  must  suddenly  force  the  knee  up  toward  the  belly,  and  press  back  the 
head  of  the  femur  into  its  acetabulum,  and  it  will  snap  in.  For  tnere  is  no  need 
of  so  great  extension  in  this  kind  of  luxation ;  for  the  most  considerable  maecles 
being  upon  the  stretch,  the  bowing  of  the  knee  as  aforesaid  reduceth  it ;  yet  in 
rough  bodies  it  may  require  stronger  extension.''' 

Richard  Boulton  repeated,  in  1713,  almost  the  same  instructions,  affirming 
that  this  plan  was  applicable  especially  to  dislocations  inward,  in  the  case  of 
''young  and  tender  cnildren."  ' 

In  1842,  Daniel  Turner  declared  that  he  had  reduced  three  dislocations  of  the 
hip.  one  of  which  was  a  backward  dislocation,  by  a  method  combining  exteDsion 
with  manipulation,  but  alone  "  by  the  strength  of  the  arm  or  without  any  other 
instrument."  Extension  and  counter-extension  being  made  by  assistants,  tod 
"  as  soon  as  the  surgeon  perceives  the  bone  moving  out,"  says  Turner,  "  let  him 
take  his  opportunity,  giving  orders  to  the  extenders  below  suddenly  to  lift  up 
the  patient's  thigh  toward  his  belly,  pressing  with  his  hands  either  to  the  right 
or  left,  as  the  situation  of  the  same  requires,  and  therewith  force  back  its  bead 

*  Works  of  Hippocrates,  Syd.  ed.,  vol.  ii.  p.  643. 

>  Eight  Chirurgical  Treatises.  By  Richard  Wiseman,  Serjeant-Chirurgeon  to  KingChtrles 
II.     London,  1676.     Book  vii.  chap.  viii. 

'  A  System  of  Rational  and  Practical  Surgery.  By  Richard  Boulton.  London,  1713.  p- 
346. 
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toward  the  acetabultiiii,  wbereiiiito  it  will,  flipping  over  the  tip  of  the  cartilage, 
Bnap  »oinetime!4  with  a  loud  tioii^e/' ' 

Thomas  AnderHon.  surgeon,  of  fjeith,  in  Scotland,  waa  called,  in  Sept,  1772, 
to  se^  a  man  whf>  had  dlslocaled  lii*  left  femur  into  the  foramen  thyroideum. 
When  he  arrive*!  four  other  sur^e<»ns  were  iiresent,  and  prepartMl  to  use  the 
pulleys,  which  they  did  in  his  presence  several  limes,  hut  to  no  purpose.  After 
examining  the  limb  carefully,*'!  wiu*  cotiviaeed,"  Hays  Mr.  Aiiclerson,  "  that 
attempting-  the  reduction  in  the  crimmon  niethod,  with  the  thigh  exleaded,  was 
improper,  as  the  muscles  were  all  put  on  the  stretcli.  the  aftiofi  of  which  i.H, 
perhaps,  sufficient  to  overbalance  auy  exten.^irm  w^e  can  a|jply.  But  by  bringing 
the  thigh  to  near  a  right  angle  with  the  trunk,  by  which  the  muscle*  would  be 
greatly  relaxed,  I  imagined  that  the  reductinu  might  more  readily  take  place, 
and  with  much  less  extensinn.  When  I  made  this  eiamiuation,  he  was  lying 
on  a  table  on  his  back.  I  raised  the  tbif^^h  to  about  a  right  angle  with  the  trunk, 
and,  with  my  right  baud  at  the  ham,  laid  hold  of  the  thigh,  and  made  what 
extension  I  could.  From  this  trial  I  found  I  could  dinlodge  the  head  of  the 
bone.  At  the  same  time  that  I  did  this,  with  my  left  hand  at  the  head  and 
inside  of  the  thigh,  I  pre^^ed  it  toward  the  acetabulum,  while  my  right  gave  the 
femur  a  little  circular  turn,  so  as  to  bring  the  rotula  inward  to  its  natural  .nitua- 
tion;  and  on  the  second  attempt  it  went  in  with  a  srnip  observable  to  the  gentle- 
men atanding  around,  but  more  so  to  the  poor  man,  who  instantly  eried  nut  he 
waa  well  and  free  from  pain.  His  knees  could  then  be  brought  together;  the 
lega  were  of  the  aame  length,  and  the  font  in  it*^  natural  situation.  The  knees 
were  kept  together  for  some  time,  with  a  roller,  to  confine  the  raation  of  the  thigh ; 
and  in  three  weeks  he  was  at  his  work,  without  the  least  Htilfnefts  in  the  Joint." 
SubBoquently  Mr,  Anderson  reduced,  by  a  similar  method,  a  dislocation  upon 
the  doranm  ilii  in  a  child  eight  years  old,  and  which  had  been  out  nineteen  days** 

Hays  Pouteau,  in  a  memoir  on  dislocationa  of  the  thigh  upward  and  outward; 
'*  We  observe,  then,  first,  tlnit  the  thigh  ought  to  be  liexed  to  a  right  angle  with 
the  body  during  the  extension  and  counter-extension;  second,  that  we  ought  to 
rotate  the  thigh  from  within  outward,  when  the  extension  appears  to  be  suffi- 
cient; third,  that  this  position  puts  into  relaxation,  as  much  as  possible,  the 
tricefia  and  gluteal  musclea,  which  oppose  the  chief  resistance  to  the  extension, 
thus  saving  the  patient  from  exces-^ive  pain  ;  fourth,  that  the  flexion  of  the  thigh 
places  the  head  of  the  bone  iji  the  beat  position  fnr  a  returti  to  the  cotyloid 
cavity  during  extension  ;  iitXh.  that  feeble  extension  suffices  for  reduction, 
because  all  the  muscles  of  the  thigh  are  relaxed/'""' 

On  the  7tb  of  January,  ISll,  Dr.  Philip  Syng  Pbysick,  of  Pbitadelphia* 
reduced  an  outvs'ard  dislocation  of  the  hip,  after  extension  bad  failed,  by  flexing 
the  thigh  to  a  right  angle  with  the  body,  and  then  giving  to  the  limb  an  **  out- 
ward circular  sweep."  * 

So  early  as  1815,  and  perhaps  much  earlier,  Nathan  Smith,  Professor  of  Sur- 
gery in  the  New  Haven  Medical  College,  taught  that  the  only  correct  mode  of 
reducing  a  dislocation  upon  the  ilium  waa  to  flex  the  leg  upon  the  thigh,  the 
thigh  upon  the  pelvis,  and  then  to  carry  the  limb  diagonally  to  the  opposite 
aide,  whence  it  was  to  be  brought  outward  and  downward.*  Dr,  Nathan  R. 
Smith  gave  a  more  full  account  of  his  fatber*a  nietbod,  illustrating  bis  views  of 
the  pathology  of  the.se  dislocationa,  and  the  mechanism  of  their  reduction,  by 
aeveral  drawings.  **  The  patient,  being  prepared  for  the  operation  by  whatever 
means  may  be  deemed  necessary,  may  be  placed  in  an  attitude  convenient  for 
the  operation,  with  the  body  securely  fixed,  by  placing  him  in  the  horizontal 
posture,  on  a  narrow  table  covered  with  blankets,  and  on  the  sound  aide.  To 
the  table  bis  body  should  be  lirmly  fixed,  and  this  can  be  conv^eniently  done  by 
folding  a  sheet  several  times,  lengthways— then  applying  the  middle  of  the 
broad  oand  thus  made  to  the  inner  and  upper  part  of  the  sound  thigh — carrying 

f\  extremities  under  the  tahlej  crossing  them   beneath  it,  and  then  carrying 
i  The  Art  of  Suri^erv.     By  Danfpl  Turner.     Loodon.  1742,  vol,  ii.  \t.  33i>, 

•  Andersinu,  Medical  Comnientariea,  Etlioliiurgh,  1770,  voL  ii.  np,  261—4. 

•  Vidul  fde  Cassia);  frorn  tEuvrtyi  postlumies  de  Poirteau,  Pans,  1783. 

•  Phvfiicit,  Doreey'B  Sur^^.,  1813,  vol.  i.  p.  242*  Mom.  of  Nathan  Smith,  1B31,  p.  172, 
Phelps  a  paper  in  Trans.  New  York  i^tat©  Med.  Soc.,  185U,  p.  16^. 

•  Trans-  N.  H,  State  Med.  Soc,  1854,  p.  55. 

44 


690 


DISLOCATIONS    OF    TH  K    THIQH. 


y 


them  obliquely  up  and  cros.«iing  them  firmly  over  tbe  trunk,  above  the  Injaifd 
hip.  The  endi  may  then  be  Becured  beneath  the  table.  To  support  the  tJunt 
m*>re  firmly ^  a  pillow  may  be  placed  on  each  side  of  it  upon  the  ttible»ii»d 
bf  included  In  the  bandage.  Should  the  operator  design  to  employ  any  defn& 
of  exteDflion,  a  counter- ex  ten  ding  band  maybe  placed  io  the  pennemn,  uid 
carried  up  to  the  extremity  of  the  table,  to  be  fixed  to  iome  more  firm  body,  ar 
held  by  the  handa  of  aflBistante*  The  operator,  now  Htanding  on  the  siae  to 
which  the  patient's  back  pre^nts,  grasps  the  knee  of  the  dislocjited  member 
with  his  right  hand  (if  the  left  femur  be  aidocated^rtce  verm^  if  the  right  J^  and 
tbe  ankle  with  the  left.  The  first  elfbrt  which  he  makes  h  to  flex  the  leg  upos 
the  thigh^  in  order  to  make  tbe  leg  a  lever  with  which  he  may  operate  on  th 
thigh-bone.  The  next  movement  is  a  gentle  rotation  of  the  thigh  outward,  hf 
indining  the  foot  toward  the  ground,  and  rotating  the  knee  outward.    Neit  the 


Fiffl,44a. 
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Nathan  Smith's  method  of  reduction  by  manipulation.     (From  Smith's  "  Memoire.") 

thigh  is  to  be  slightly  abducted  by  pressing  the  knee  directly  outward.  Lastly, 
the  surgeon  freely  flexes  the  thigh  upon  the  pelvis  by  thrusting  the  knee  upward 
toward  the  face  of  the  patient,  and  at  the  same  moment  the  abduction  is  to  be  in- 
creased. Proiessor  N.  Smith  regarded  the  free  flexion  of  the  thi^h  upon  the 
pelvis  as  a  very  important  part  of  the  compound  movement.  He  believed  that 
It  threw  the  head  of  the  none  downward,  behind  tbe  acetabulum,  where  the 
margin  of  the  cup  is  less  prominent,  and  over  which,  therefore,  the  abductor 
muscles  would  drag  it  witn  less  difficulty  into  its  place.  The  operator  may 
slightly  vary  these  movements,  as  he  increases  them,  so  as  to  give  some  degree 
of  rocking  motion  to  the  head  of  theos  femoris,  which  will  thereby  be  disengaged 
with  the  more  facility  from  its  confined  situation  among  the  muscles."  * 

Dr.  Luke  Howe,'  of  Boston,  who  was  a  pupil  of  Nathan  Smith's,  gives  the 
following  account  of  the  method  practised  by  him  successfully,  about  the  year 
1820,  and  which  method,  he  says,  was  recommended  by  his  preceptor:  "The 

1  Medical  and  Surgical  Memoirs,  by  Nathan  Smith,  late  Prof,  of  Surgery,  etc.,  in  T»l« 
College.  Edited  by  Nathan  R.  Smith,  Professor  of  Surgery  in  Univ.  of  Maryland.  Balti- 
more, 1831,  pp.  163-183. 

'  Boston  Med.  and  Surg.  Journ.,  May,  1840. 
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patient'Wflt*  permitted  to  lie  on  his  back  on  the  bed  where  I  found  him,  the  knee 
of  the  luxated  limb  turned  in  and  over  tht'  other.  I  raided  the  knee  in  the 
direction  it  inclined  to  tjike,  which  wiis  toward  the  breast  of  the  opposite  side^ 
till  the  descent  of  the  hetul  <d'  the  bone  gnve  an  inclination  of  the  knee  outward, 
when  I  made  use  of  the  leg,  heing  at  »  right  angle  with  the  thigh,  as  a  lever  to 
rotate  the  latttr  and  turn  the  head  of  it  inward.  It  then  readily  returned  to  ita 
socket,  with  an  audible  i<iia|i.  During  thia  operation,  the  two  aB-sistanta  who 
had  been  placed  to  tnake  the  hiteral  extension  and  counter-extension,  if  ulti- 
mately re<juired,  were  directed  to  draw  moderately  at  their  towels*" 

Kluge,  in  lHiI5,  combined  moderate  extension  with  manipulation,  by  flexing 
both  the  leg  and  thigh,  while  at  the  same  moment  the  thigh  was  abducted  and 
the  knee  rotated  inward.^  Wathnian,  in  18211,  directed  that  the  limb  should  be 
seized  by  the  knee  and  ankle  and  slowly  lifted  forward  until  it  came  to  a  right 
angle  with  the  long  axis  of  the  body  ;  when^  if  the  outward  '*  self-twisting  of  the 
thigh  ''  occurs,  **  which  cannot  be  preventeil  by  fast  holding,"  themovementof  the 
head  of  the  bone  ia  declared^  and  it  will  only  remain  for  the  surgeon  to  let  down 
the  thigh  gradually  upon  the  bed  so  that  the  two  limbs  will  come  side  by  aide,  and 
the  reduction  will  beacccrmplished.'  Rust  re  com  ui  ended  ako,  in  1826»  a  similar 
plan,  combining  mudenite  extenision  by  the  hands,  with  flexion  and  abduction 
of  the  thigh.*  Oidombot,  whose  opinions  date  from  18S0,  suggested  that  th« 
patient  should  lay  himself  forward  upon  a  bed  or  table,  no  higher  than  his  hips, 
with  the  sound  leg  and  foot  resting  upon  the  Ifoor,  and  that  then  the  surgeon 
■eizing  the  foot  with  one  hand,  so  as  as  to  flex  the  leg,  should,  with  the  other 
hand,  exercise  a  mciderate  degree  of  extension,  and  at  the  same  time  move  the 
limb  lo  the  right  or  to  the  k'ft>  baek*»'ard  and  forward,  in  order  Ui  disengage  the 
he^d  of  the  femur;  and,  Unally,  that  he  should  communicate  to  the  thigh  a 
sudden  movement  of  circular  rotation,  either  from  within  ontward,  or  from  with- 
out inward,  as  the  surgeon  may  choose.*  Cojlin  states  that,  in  1833,  he  had 
reduced  four  dislocations  of  the  hip  by  a  method  very  aimilar  to  this  recom- 
mended by  Colombot* 

Dr.  fngalls,  of  Chelsea,  Maaa.,  reduced  a  compound  dislocation  of  the  femur, 
in  which  the  head  of  the  bone  rested  upon  the  pubes,  aJler  an  unsuccessful 
attempt  had  been  made  to  reduce  it  by  extension.  "  An  assistant,  taking  the 
ankle  of  the  dislocated  limb  in  his  right  hand,  and  placing  his  left  in  the  ham, 
bent  the  leg  at  right  angles  ujKm  the  thigh,  and  the  thigh  upon  the  pelvis,  then 
lifting  with  a  power  little  more  than  authcient  to  elevate  the  whole  limb,  he 
carried  it  to  its  greatest  state  of  abduction,  at  the  same  time  rotating  the  femur 
inward «  while  Dr»  Ingatla  passed  his  thumb  through  the  wound,  and,  pressing 
upon  the  head  of  the  femur,  directed  it  toward  the  acetabuluuK  At  this  mouieut 
he  directed  the  limb  to  be  forced  toward  its  fellow,  by  which  the  reduction  wfl* 
eflfected  with  the  greatest  possible  ease  and  elegance/'**  Similar  methods  of  re- 
duction, with  only  nueh  slight  variatiims  as  scarcely  deserve  a  special  notice, 
hftTe  been  suggested  and  practised  from  time  to  time  bv  Palletta,  in  1818;^ 
Bespres,  in  18H5  ;^  Vial,  in  1841  ;*  Fischer;  Mahr.  and  Clark,  in  1849.*^ 

kin  1K51  l>r.  W.  \V.  Keid,  of  Rochester,  N.  Y.^  published  an  account  of  the 
ethod  practised  by  himself  succes.'^fully  in  three  cai*es  of  dislocation  upon  the 
isum  ilii,  tlie  first  of  which  dated  from  the  year  1844,  His  method,  as  applied 
to  a  dislocation  upon  the  dorsum  ilii,  consists  in  '*  flexing  the  leg  upon  the  thigh, 
ca.rrj'ing  the  thigh  over  the  sound  onCj  upward  over  the  pelvis  aa  high  as  the 
umbilicus,  and  then  abducting^ and  rotating  it>" '^  Dr,  Markoe,  of  New  York, 
adopt«(  the  same  procedure,  except  that  when  the  limb  ha.-?  been  snfliciently 
flexed  and  abducted,  he  directs*  that  the  limb  shall  be  gradually  brought  down, 
and  he  aflirms  that  it  is  during  this  kst  mano?uvre  that  he  has  usually  tbund  the 
bone  resume  its  place  in  the  sncket.^^  Bigelow,  of  Boston^  declares,  as  has 
Already  been  staleil,  that  in  all  the  regular  dislocations,  that  is  to  say,  in  all  those 

Cbeliui'fi  durg.,  by  South,  Amer  ed.,  vol.  it.  p.  241 «  *  Ibid.,  p.  239. 

'  Ibid.,  i>-  211.  note  by  South. 
I*  Mal^fiigiifs  op.  cit.,  vol.  iu  p.  R2.'i.  *  Ibi»L,  p.  B23. 

I*  [ngHlf4l  BrAusby  Cooper's  ed.  of  Sir  Asitley's  English  ed.,  1842,  and  Amer.  ©d,|  14*52, 
Chelitifl**  Surg. ;  tioto  liy  .>ouLh.  *  MalgJiigue,  •  Ibid. 

DiiMia  Mt5d.  Pre«8,  Dec.  3,  Isfil.    New  York  Joum.  Med..  March.  1862, 
lid.  ButTiilo  Med.  Jouni..  vol.  vii.  pp.  lity-HS,  Aug.  1831. 
rkoe*  New  York  -foum.  Med.,  JaDuury,  1855. 
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dislocations  in  which  the  ilio-femoral  ligament  19  not  t4>rD^  the  thigh  mtiftbe 
first  flexed,  in  order  lo  relax  thitii  ligament,  and  then  reduction  may  be  etfected 
by  extensirm  directly  forward,  the  thigh  being  at  a  right  angle  wfth  the  body, 
or  by  rotation.  In  aoine  cases,  where  there  is  probably  only  a  button-hole  till 
in  the  capsule,  free  circumdui'tion  may  be  required  in  order  that  the  capcwile 
may  be  torn  more  freely.  His  method  of  reuucing  the  dislocation  upaii  the 
doraom  ilii,  is  to  flex  the  thigh  upon  the  abdomen,  abduct  and  then  rotate  aat- 
ward ;  or,  to  flex,  then  addtttit  and  rotate  a  little  inward,  to  disengage  the  hftd 
of  the  bone  from  behiinl  the  socket,  then  abduct  and  pull  directly  up wjwd 
When  necessary,  circumduction  ia  practised  to  lacerate  the  capsule  more  ixm* 
plet«ly. 

Prof,  Guim,  of  Chicago,  says :  *'  For  the  easy  reduction  of  a  dislocated  hip  or 
shoulder,  the  limb  should  be  placed  in.  sa  nearly  as  possible,  the  same  poiitioji 
as  th.'it  which  most  frequently  characterizes  it  at  the  instant  of  escjipc. '  And 
speaking  especially  of  dislocations  of  the  femur  upon  the  dorsum  ilii,  he  add*: 

Fig.  441. 


BelaxaiioD  of  the  ilio-fernorul  ligament  by  flexioii.    (Bigelow.) 

•'  If  we  now  flex,  addiict,  and  inwardly  rotate  to  a  still  greater  deme,  ^ 
loosen  the  anterior  and  inferior  tense  untorn  portion  which  is  holain^thf  1 
booked  outside  the  acetabular  ridge,  and  then  by  a  moderate  am 
we  may  draw  the  head  into  the  socicet.     This  is  most  conveniently  .1 
by  putting  the  patient  on  the  floor  on  his  back;  an  assistant  fixe^  Ui 
the  surgeon  grasps  the  limb,  flexes  and  adducU  it  till  it  crosses  the  lim 
opposite  aide  at  a  point  as  high  as  the  union  of  the  upper  with  the  lowi^r  »wi^ 
thirds  of  the  femur;  now  rotating  the  limb  inw^ardly,  he  will  be  able  to  lift  ^" 
head  into  place  by  a  moderate  etfbrt/' 

(b)  Reduction  by  extension  dat^i^  from  a  period  equally  earl?  ^ 
reduction  by  manipubitioii.  Hippocrates  recommended,  when  other  *»<f 
gentler  means  had  failed,  to  make  extension  and  counter-exteDsion ;  ^^^ 
extending  bands  being  made  fa^t  above  the  knee  and  above  the  ankle.  *<^ 
as  to  distribute  the  points  of  pressure;  and  the  counter-extendinj 
being  secured  around  the  chest  under  the  armpits,  and  also,  if  U^:^ 
necessary ,  in  the  perineum  of  the  sound  side*  ^ 
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Among  the  methods  recommeni 

[  Across  the  upper  round  oC  a  ladder  wilii  a  weight  attaihed  to  the  thigh  of  the 

dislocated  limb;  or  suspending  the  patient  from  a  sort  of  gallows  with  tiie  head 

1  downward,  and  if  the  weight  of  the  jiatienl'H  «>wa  body  proved  insufficient,  the 

[turgeon  might  add  h\s  also;  a  method  which  llippocnites  eharactenzes  aa  **tt 

Sood,  proper^  aud  natural  mode  of  reduction,  ami  one  whicli  has  something  of 
isplay  in   it,  if  any  one  takes  delight  in   euch  oHtcntatious  modes  of  pro- 
cedure."  * 

With  various  modifieatiotis  n.s  to  the  position  of  the  linih,  and  ns  to  the 
points  upon  which  the  extending  and  counter-extending  forces  are  to  be 
applied,  and  with  differently  constructed  appliances,  surgeons  have  con- 

B^io,  442. 


Hippuc rut 6*4  6  aiode  of  reducing  digti>cuUuii3  i»i  lim  hip  t>y  exttjriaiun. 

Lliniied  to  employ  extension  down  to  this  day.     The  great  majority  have 
_ftrded  flexion  of  the  thigh  as  essential  to  success ;  some  holding  the 
limb  only  slightly  flexed,  and  others  insisting  that  flexion  should  be.in- 
creajsed  to  a  right  angle  v^ith  the  body. 

f  The  French  surgeons,  including  Boyer  and  Vidnl  (de  Cassis),  prefer  generally 
to  apply  the  extending  bands  to  the  feet,  in  order  that  the  itiuscles  of  the  thigh 
inay  not  be  stimulated  to  contraction  by  the  p reassure  of  the  bttiidages.  Erichseu, 
ancf  the  EnE:H?^h  Hurgeonw  generally,  make  fa*t  the  lacq  above  the  knee.  The 
French,  and  most  of  the  Aaierican  surgeons,  recommend  the  same;  but  Gerdy 
(keeks  to  multi]»Iy  the  points*  of  application,  and  for  tliis  purpose  secures  the  ex- 
tending l>aud  to  the  whole  length  of  the  leg,  and  to  a  small  portion  of  the  thigh 
a  hove  the  knee. 

I'he  counter-extending  bands  are  now  almost  universally  made  to  operate 

P against  the  perineum  of  the  di^Miocated  limb,  hut  Roux,  following  the  practice 
of  Hippocrates,  places  it  in  the  perineum  of  the  sound   limb.     Gibson  recom- 
mends the  same  practice*     Li;cars  recommends  that  sometimes  tbe  reduction 
jihould  be  attempted  by  nimply  placing  the  heel  in  the  perineum  and  making  the 
extension  with  the  hand:*,  very  much  its  Sir  Astley  Cooper  advises  us  to  proceed 
in  dislocations  of  tlie  humerus,     Morgan  and  Cock,  of  Guy's  Hospital,  have  re- 
duced six  case^  of  dislocation  of  the  hi[»-joint  by  placing  the  foot  between  the 
^Ifaighs,  so  that  it  pressed  against  the  upper  part  of  the  dislocated  bone,  and  thrust 
Bt  away  from  the  pelvis;  extension  and  rotation  of  the  limb  being  made  at  the 
^pame  time  by  assistants.^     Three  of  these  were  examples  of  dislocation  upon  the 
Bdorsum  ilii,  two  upon  the  pubes,  and  one  into  the  tbramen  thyroideum;  and  most 
of  them  had  occurred  in  weak  or  elderly  peraone. 


»  Works  of  Hippocrates,  6yd.  etl.,  London,  vol.  ii,  p.  841. 

*  Cook  »nd  Morgan,  Cheliue,  op.  cit„  voL  ii*  p.  242,  note  by  South. 
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Ambrose  Pare  \Tas  among  the  first  to  recommend  the  tase  of  puller 
for  the  redaction  of  dislocations.     Most  surgeons  ginee  his  day  bar* 
employed  them  for  the  purpose  of  making  extension  more  energetic  an*,^- 
steadj,  and  that  it  might  be  longer  continued.     Sir  Astlej  Cooper*!  pla 
of  procedure  is  as  follows :    The  patient  is  to  be  placed  on  bis  back  upo^ar  *^ 


FiQ.  44,1. 


Eeductlon  of  a  diftlocailoti  on  the  tUjwum  ilii,  by  jiulkyt     (Sir  l«Uejr  Ooqier^  iDelM.)Cl    ^— 

table  of  convenient  height  between  two  staples;    a  strong  pii^« 
lern  girth  or  perineal  band,  constrneted  so  as  to  receive  the  tltij 
to  press  at  the  same  moment  against  tlie  perineum  and  tlie  oal 
ace  of  the  pelvis,  is  then  applied  and  made  fost  Ut  one  of  the  ati] 
*ted  behind  the  patient  in  the  direction  of  the  axis  of  the  limb, 
^d  linen  roller  is  next  to  be  tightly  applied  just  above  the  kneti;  an^  «^ 


Reduction  of  a  dislocation  on  the  dorsum  ilii,  by  the  Spanish  windlass.     (Gilbert,; 

upon  this  a  leathern  strap  is  to  be  buckled,  having  two  short  straps  with^ 
wings  at  right  angles  with  the  circular  part;  or,  instead  of  this,  a  round 
towel  made  in  the  knot  called  the  clove-hitch.  The  knee  is  to  be  slightly 
bent,  but  not  quite  to  a  right  angle,  and  brought  across  the  opposite  thigh 
a  little  above  the  knee.  The  pulleys  being  now  attached,  the  extension 
is  to  be  commenced. 
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Jarvia's  adjuster,  to  which  L  have  already  made  alJueiiori  when  i^pcakirisfof 
dklocslloDS  of  the  humerui**  has  been  oftenused  with  »uvces»  in  dishK-^tmn^ol 
the  hip  as  well  as  in  diglocaLious  of  the  ahoalder.^  Its  power  h  e<|UHl  in  that  i>f 
the  pulleys,  while  the  direction  of  the  force  can  he  varied  with  mnch  greater 
ease. 

Sf^dillotj  a  French  surgeon,  haa  snEgeBted  that  when  pullejs  are  used,  ta 
should  meftiiure  the  exact  power  emiHoyed  in  the  reduction*  by  an  ingcmcndf 
contrived  apparatui  called  the  dynftinometer,^  and  which  has  been  vaHoialT 
modified  hy  Charrii^re,  Mathieu,  Robert,  and  0)lUti/^  Such  an  inatrumcnt 
might  occHj*ionally  be  useful  in  preventin|^  the  application  of  excessive  force. 
especially  when  the  patient  is  uncter  the  influence  ol  an  aniesthetic, 

AppreciatioE.^ — Finally,  without  attempting  to  determine  the  precise 
relative  value  of  thi'se  different  procedures,  nil  of  which  claiiti  the  te$U- 
mony  of  experience,  I   am   prepared   to  admit   that  no   one  of  them  i» 
without  merit,  and  that  each  in  ay  in  certain  cases  possess   :ul  vantages 
over  the  otiiers.     Precisely  what  the  cases  are  to  which  each  indiiiiW 
method  may  be  especially  applicable  it  ^onld  he  impossible  to  declare 
unless  the  crises  were  actually  before  me ;  and  even  then  it  would  proli- 
ably  be  found  difficult  often  to  say  whicli  was  the  best  until  a  fair  triil 
of  one  or  more,  and  a  final  success,  had  determined  the  rpiestion.    The 
time  has  not  yet  arrived  in  which  we  may  institute  a  rigid  companRiu 
between  the  relative  merits  of  the  two  leading  plans  of  re<iiictioii,  manip' 
ulation  and  extension,  for  wiiile  it  is  true  that  reduction  by  manipulatio» 
has  been  practised  from  the  earliest  day,  it  is  equally  true  tliat  exteniii*!!*' 
has  been    generally  preferred   and    pmctistd    by  surgeona  in  all  n^^ 
Indeed,  it  was  not  until  Dr,  Reid,  of  Rochester,  again  cjdled  the  att^^n^ — 
tion  of  the  profession  to  this  subject,  illustrating  his  views  by  the  rmiih     ^ 
of  several  succe^ful  experiuient**  and  by  ingenious  arguments,  that  rcdui 
tion  by  manipulation  could  be  said  to  have  been  fairly  introduced  t^ 
established  method  of  practice. 

The  following  summary  of  a  paper  prepared  by  myself,  WMth  the  vien^^ 
of  determining,  if  possible,  the  relative  value  of  the  two  methods,  anc=^ 
exhibiting  an  analysis  of  sixty-four  cases  in  which  manipulation  wa^^ 
employed,  will  enable  the  reader  to  form  some  estimate  of  the  difficult^^ 
in  which  this  subject  is  involved ;  and  if  it  does  not  actually  decide  ^^ 
moot  point,  it  will  at  least  demonstrate  that  the  method  by  manipulatioi^*- 
is  not  without  its  hazards.* 

"Of  forty-one  cases  in  which  the  fact  is  stated,  twenty-eight  were  reduced  ow 
the  first  attempt,  seven  on  the  second,  four  on  the  third,  and  two  on  the  seventh- 
In  seven  examples  the  head  of  the  femur  has  been  thrown  from  one  position  t<F 
another  upon  the  pelvis,  travelling  from  the  dorsum  of  the  ilium  to  the  ischiati<^ 
notch,  and  from  thence  to  the  foramen  ovale ;  or  directly  from  the  dorsum  t^ 
the  foramen,  and  back  again ;  or  in  other  directions,  according  to  the  character 
of  the  original  dislocation  ;  in  some  instances  these  changes  being  made  as  often 
as  seven  times  in  succession.  In  the  majority  of  cases  no  evil  consequence 
seem  to  have  followed  upon  these  changes  of  position.     One  of  my  own  ca»^ 

1  Crandall,  Boston  Med.  and  Surg.  Journ.,  vol.  xxxix.  p.  77;  Atlee,  Trans.  Amer.  Me<l- 
Assoc,  viii.  p.  357,  1850. 
>  Amer.  Journ.  Med.  Sci.,  vol.  xv.  p.  530. 

•  Poinsot,  op.  cit..  p.  1038. 

*  Redaction  of  Dislocation  of  the  Femur  by  Manipulation.  By  the  Author.  Buft'*^ 
Medical  Journal,  Nov.  1857 ;  Feb.,  March,  June,  1859.  With  tables  constructed  by  my  v<?rf 
intelligent  pupil,  Lucien  Damainville. 
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prill  apecially  serve  to  ahow  with  what  impimity  i^ometimes  these  changes  may 
be  mttcie^. 

"J.  v.,  bpU  li8»  was  a*]mltted  t^  l!ie  Bulfalo  Hor^pitnl  of  the  Sisters  of  Charity 

with  a  tliNlo^ation  of  tho  It^ft  feimir  upon  the  tlor-iiini  ilii,  which  had  occurrcni 

nix  days  before.     No  atteiiii^t  had  hi^eix  umde  to  reduce  the  ili!*l<»:ittii>n.     Five 

I  tjtne*  in  successioti  inaniptUation  made  by  myself  failed,  leavioj^  the  head  of  the 

[bijneeach  time  upon  the  don*nni  iiji ;  the  i*ixth  attempt,  made  with  the  addition 

[of  ivioderate  extension  by  the  hand?*,  threw  the  head   into  the  fonunen  thy- 

|Toirifiim,     By  reversiiitr  the  movements,  it  wa^*  ea>«ily  replaced  upon  the  dorsum 

jiliL    The  seventh  trial  wa>!  made  in  the  same  manrier,  except  that  when  I  aup- 

|jK»eil  the  head  of  the  hone  to  l>e  oppotiite  the  lower  margiti  t»f  the  «t)cket  I  did 

lor  permit  the  limb  U)  turn  either  outward  or  inward,  but  while  titling  at  the 

tnee  with  my  handn.  with  auliicient  power  to  raise  his*   hips  from  the  tabh\  I 

brought  the  limb  down  gradiially  to  a  line  parallel  with  the  njtposite,  and  thus 

Snalfy  the  reduction  was  accomplished.     No  pain   or  iuHammation   followed^ 

lift  two  weeks  he  left  the  h<^i^pital;  but  whether  he  waa  nble  to  walk  or  not 

Cliftt  time.  I  am  unable  to  say."  ' 

fht'  following  caise.^    have  come  to   my   knowledge:    Dr.  James    R.   Wood 

attempted,  at  the  liellevue  Hospital,  the  reduction  <d  a  di?)loeation  of  the  femur 

^pcui  the  donftum  ilii,  of  tlve  months*  ritandinp^,  in  a  maii  Hi)  years  of  n^e.     The 

^ulient  W518  under  the  influence  of  ether.     Manipulation  alone  was  employed. 

ably  half  an  hour  had  been  consumed  in  the  various  etJbrta,  when  at  a 

rat  wheD  the  thigh  was  being  forcibly  abducted^  the  neck  was  broken  within 

ipftule,  and  ver>'  close  to  the  head.     I  was  able  to  ft-el  the  head  of  the  bone 

iFtinctly,  after  the  fracture,  and  to  move  it  freely  separateil  from  the  neck.    Dr. 

>uvid  Prince,  of  Illinois,  who  was  jiresent  at  the  lime,  informed  me  that  he  had 

liniself  fractured  the  neck  of  the  femur  in  attempting  the  reduction  of  an  ancient 

liBiloi-alion  of  the  hip  by  manipulation. 

In  Markoe's  paper,^  several  papers  similar  to  my  own  are  reported,  in  which 
it*  results  have  been  equally  fortunate;  but  the  case  mentioneo  aa  iiavuii;  been 
itider  the  cure  of  Dr.  Pant,  had  n  more  serious  termination.  This  j»at!eut,  fet. 
*1,  had  a  dislocation  into  the  isctiiatic  notch,  and  on  the  same  day  the  reductiou 
attempted  by  manipulation.  On  the  tirst  trial  the  head  of  the  bone  was 
rn  into  the  foramen  ovale  ;  and,  after  having  been  moved  hack  ward  and 
ird  between  these  two  point-s  several  times,  it  wiis  finally  carried  directly 
ntHn  tlie  foramen  ovale  into  the  socket  by  manual  extension  applied  in  the  ordi- 
^nry  way,  but  without  pulleys.  **  In  this  case;'  says  Markoe,  '*  the  cure  was 
rery  slow,  and  he  left  the  hospital  with  some  degree  of  pain  and  swelling  about 
'  ae  joint.  I  learned  that  an  absce.-^s  formed  in  or  about  the  joint,  w^hicti  was 
^penetl,  and  when  I  saw  him,  a  year  atter,  there  wiis  every  appearance  of  seale^i 
Tlorbus  coxarius."  In  (?ase  14.  of  Jlarkoe^n  paper,  the  thigh  was  broken  at  the 
after  manipulation  had  been  emfiloyed,  but  while  extei^sion  wa^  being 
►  by  the  hands,  united  with  '*a  lifting  outward.''  Whether  the  fracture  was 
iueto  thf  extension,  or  Uj  the  manipulation,  seems  not  to  be  clearly  determined. 
Vhc  dishicalion  had  exi.sted  seven  weeks  when  this  attempt  at  reductitm  was 
fttiade. 

Dr.  Htgelow  has  reported  a  case  of  dislocation  upon  the  dorsum^  of  six  months* 
^llaiMiing,  in  a  man  2il  years  of  age,  which  he  attempted  to  reduce,  and  caused  a 
°  are  of  the  neck  of  the  femur.  His  account  of  the  mjinner  in  which  the  acci- 
occurred  i^  as  follows:  ^'  1  Hexerl  the  limli  once  slowly  upward  upon  the 
tbtiomen — a  movement  which  wa.s  attende<l  with  a  continued  tine  ere[Htation 
*bout  the  hip/'  Upon  examination,  the  head  of  the  bone  was  found  to  be  sepa- 
f»teci  from  the  neck, 

l>r.  Dawson  hm  reported  a  case  in  which  this  acccident  occurred  in  his  hands. 

Captain  Williamson,  a  gentleman  in  middle  Jife  and  fair  health,  was  received  at 

_'pr.  Dawson*»  clinic  with  a  dislocation  into  the  ischiatic  notch  of  nine  weeks' 

_ling.     He  was  placed  under  the  influence  of  ether,  and  various  meth<»ds  ol 

___jipuTHlion  employed*     At  la.st  "  more  force  was  used^  the  thigh  was  pressed 

fifdbly  acroHs  the  abdomen/^  and  this  wius  followed  by  ra|dd  circumduction. 

I  Butffllo  MeUiotil  Joarnal,  vol.  xiii*  p.  682. 
1  New  York  Juunu  of  MecL,  Jan.  1855. 
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At  the  sixth  repetitioa  of  this  manoeuvre,  the  neck  of  the  booe  suddenly  cs»f 
way  J  Dr  J.  8.  Wight,  of  Hrf»ok!yn,  broke  the  femur  in  &n  attemin  to  refloce 
a  dislocation  of  four  mojitha*  Htanding,  The  patient  wtis  5»3  years  old*  Aod  the 
head  of  the  femur  wijs  thought  to  he  in  the  ischiatic  notch.  Under  rtherliie 
thigh  was  flexed  upon  the  body,  and  then  ftddueted  with  moderate  force,  mhtn 
it  broke  with  a  loua  snap  just  below  the  trochanter*  The  fragmeats  subseqocDtlj 
united.* 

I  have  Kucceeded  in  collecting  sixty-two  cases  of  attempt*  at  reduction  bj 
extension  ;  a  great  majority  of  whiuh^  we  lind,  were  reduced  in  the  fir^ttriah; 
hut  five  cases  of  recent  dislocation  were  not  reduced  until  after  several  altempt» 
had  been  made.     In  live  case«  the  femur  was  broken.     The  firat  oecur*^  ioSl. 
Thomas's  Hospital,  London.     li.  W.,  tet.  40,  wiw  admitted  with  a  dialoc*tio» 
into  the  ischiatic  notch,  of  twenty-two  weeks'  duration.     An  attempt  was  nuuif 
to  reduce  the  bone  by  pulleys,  in  which  the  reporter  professes  to  oeJievelky 
were  succe^isful^  hut  on  the  following  day  it  wjih  plainly  enough  not  in  plia. 
Mr.  Travers  again  re^**orted  to  exLei^sioo,  and  while  extension  was  kept  up  tod 
the  asiiiatants  were  rotating  the  limb  outward,  the  neck  of  the  femur  gave  way,* 
Malgaigne  mentions  a  case  in  which,  while  lie  was  himself  directing  the  o|3erjitiaw, 
the  thigh  was  broken  through  its  lower  third.    He  was  attempting  U*  nilucetlie 
bone  by  extension,  bnt  it  was  not  until  he  gave  the  signal  for  rotation  *MKwiril 
that  the  bone  gave  way.*     Gibson  says  that  Dr  Physick,  at  the  Penn 
Hospital,  while  engaged  in  reducing  a  dislocated  thigh  by  the  pulleTSt  ^'f 
femur  in  consequence  of  exerting  too  muf  h  force  upon  it  in  a  lateral  dirtfctiMO 
by  an  additional  pulley;  and  that  a  simihir  accident  is  supposed  lo  have  hiy 
pened  to  Drs.  Harris  and  Randolph  in  the  same  hc»8pitah  in  the  year  18HS,  whilt 
using  the  pulleys  upon  a  boy  1:2  years  of  age;  for  during  the  extensioa  %a^ 
counter-extension,  at  the  moment  ol  rotating  the  limb,  and  of  drawing  it  ford* 
bly  outward  by  a  towel,  a  sudden  crack  was  heanL^    The  fifth  caj&e  is  relatc<i  bf 
Sir  Astley  Cooper  as  having  occurred  at  the  Brighton  Hospital,  under  the  car* 
of  Mr.  Gwynne;  the  dislocation  was  upon  the  dornum  ilii,  and  was  supposed  U^ 
have  existed  about  one  month.     Tlie  neck  <d'  the  femur  was  broken  in  the  diB*' 
attempt  at  reduction,  and  while  the  surgeon  was  making  extension,  with  gtfltl** 
rotation.* 

8ir  Astley  says :  *'  There  are  plenty  of  cases  ujion  record,  of  fatal  ab«c« 
from  violent  attempts  at  the  reduction  of  dislocated  hips."  I  presume  that 
remark  has  reference  to  aitteinpts  at  reduction  by  extension,  since,  in  hi*  day* 
this  was  almost  the  <Hily  mode  m  use  anKing  surgeons.  He  adds,  nii»n  ^^vt'r.  ihjat 
Mr*  Bkey  has  mentioned  a  fatal  c:ise  of  phlebitis  following  protract  «> 

of  the  thigh.    Malgaigne  has  collected  no  less  than  eight  similar  ex  't** 

several  mure  in  which  serious  conHe<]Uences  and  even  death  followed  pr«iapt(y 
upon  violent  attempts  at  reduction  by  mechanical  menns,' 

March  and*'  has  reported  three  C4ises  of  paralysis  ensuing  upon  atlempta  •* 
rcihiction  by  extension;  in  one  of  which,  however,  some  doubt  remaini  w  **• 
whether  it  was  due  to  the  extension. 

The  head  of  the  bone  htis  been  repeatedly  thrown  from  the  dortum  ilii  io«* 
the  isehiatic  notch ;  and  B«  Cooper  mentions  a  ca.HO  iti  wliicb  thr  hfioe  w»* 
carried  from  the  foramen  ovale  into  the  isehiatic  notch,  from  which  latter  p<<** 
ti<m  it  could  not  afterward  be  changed/ 

As  to  the  relative  cliances  of  failure  by  the   twi>  method^*,  the 
moey  of  the  recorded  cases  is  equally  unstitimfactory.      Of  the  (aiU^ 
by  extension,  the  experience  of  almost  every  surg;eon,  the  jouruak  i 
the  treatises  furnish  a  8ul!icierit  number  of  exarajdes;  while  tiuioDi; ' 

1  Dflwson,  The  Clitiie.  Oct.  17. 1874.        «  Wiijht,  Hosp»  Ga»ett«.  Sept,  IX  l«» 
'  London  Med.-Chrr.  Rev,,  Nov.  1H2S,  p.  23». 

*  Mulpiii^tie,  op,  cit.,  Tui.  ii.  pp.  Hfl  and  S30. 

*  GiJiaoii'!!  Surgery,  sixth  ed..  vol.  i.  p.  .18tf, 
■  8ir  Aslley  Cooper  on  Disloc,  Amcr.  e*!,,  p  H8. 
'  Malgiiig^ne,  op,  irjt.,  voL  if.  p,  104  ot  9et|. 

•  Murchand,  Tm-Bo  d'Aj^ri-jcjation,  Pahfl,  1875,  p.  "A, 

•  Sir  Aslley  Cooper  on  Dibloc,     By  BrutiMby  C<Kip«r,  Am«r.  «d.,  p.  W* 
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sixty-four  cases  of  attempts  at  reduction  hy  iiranipuktion  collected  by 
me,  ami,  excepting  the  cases  in  which  the  bone  was  broken,  only  two 
were  positive  failures. 

h  is  ftomewhat  reniarkable,  however^  that  these  two  cases  occurred  in  the 
«xp^Tience  of  the  New  York  City  Hospital ;  and  that  they  are  taken  from  a  total 
of  fifteen*  tbi^  heing  the  wliole  iiuiaber  which  had  been  treated  by  thi^^  method 
Ml  the  date  of  these  observations,  in  the  New  York  Hospital.  One  had  existed 
Que  month,  and,  after  repealed  trials  by  manipiilution  and  frec]uent  changtss  of 
position,  it  was  finally  reduced  by  pulleys.  The  otber,  a  <iialocation  into  the 
iflchiA^C  notch,  had  existed  only  a  few  hours.  At  least  seven  or  eight  trials 
were  made  to  accompUali  the  reduction  by  manipulation,  but  without  Ruceess. 
The  first  attempt  by  extension  failed  ako/but  in  the  secoinl  attempt  the  femur 
waj*  kept  at  a  ri^bt  angle  with  the  body,  and  the  bone  was  sooii  broutj^ht  ijUo  ita 
socket.*  We  have  in  these  tw^o  examples  not  only  a  record  of  failure  by  manipn- 
lutioQ,  but  an  e^jual  record  of  success  by  eKtennion ;  while,  on  the  other  hand, 
we  find,  in  an  analysis  of  the  sixty^four  cases,  sixteen  triumphs  of  nmniputation 
over  extension. 

My  present  convictions  upon  tliis  sobjeet  are  that  manipulation,  owing 
to  the  greater  power  which  may  be  brought  to  bear  upon  the  neck  and 
head  of  the  bone  throufrh  the  action  of  the  shaft  of  the  femur  as  a  lever, 
18  most  liable  to  throw  the  head  uf  the  bone  into  new  positions,  and  con- 
8«qaently  most  liable  to  rupture  the  various  soft  tiasues  about  the  joint; 
to  pn^duce  inflammation,  suy^puration,  and  caries.  For  the  same  reason 
it  is  most  liable,  also,  to  fracture  tlie  neck  of  the  femnr.  It  is  not  ccr- 
I  Wm  in  my  mind  but  that,  when  the  principles  which  control  the  reduc- 
1  ^on  are  more  completely  undenstood^  these  evils  may  be  lessened ;  yet  I 
lom  scarcely  persuade  myself  that  by  any  future  ohr^ervations  the  state  of 
l^e  question  will  ever  be  greatly  changed.  I  cannot  but  think,  also, 
' "  some  conclusions  ought  to  be  drawn  from  the  circumstance  tfiat, 
iince  the  time  of  Hippocrates  to  the  present  day,  manipulation  has  been 
^^sceasionally  recommended  and  successful  examples  reported ;  the  reduc- 
tion being  accomplished  in  most  instances  by  processes  identical,  or  nearly 
^0,  with  those  now  athipted :  yet  generally  the  writers  appear  to  have 
fceen  ignorant  of  what  had  been  done  before,  and,  indeed^  they  hnve  gen- 
erally avowed  their  belief  that  the  method  sui^L^ested  by  themselves  was 
altogether  new^  and  original.  Possibly  this  slowness  to  establish,  and 
t^tal  inability  to  sustain  and  perpetuate,  a  reputation  was  not  the  fault 
€>f  the  method,  and  had  no  relation  to  its  tai lures.  Until  within  a  few 
yearn  the  number  of  surgical  books,  and  especially  of  medical  journals, 
^'^ELs  compainitively  very  small,  so  that  valuable  truths  often  died  with 
^«ir  discoverers,  or  were  known  and  rememl*ered  only  by  a  few ;  liut  it 
^«  pos^^ible,  also,  that  it  has  a  deeper  significance,  and  that  it  implies 
®cmie  defect  in  the  procedure,  or  serious  danger^  in  consequence  of  which 
^^  has  from  time  to  time  lapsed  into  desuetude  and  finally  into  complete 
<^Wivion. 

Hethod  of  Manipulation.— The  rules  whicli  the  author  would  give 

(  ^r  tbe  employment  of  mani|>ulation  are  very  simple.    The  patient  being 

*^d  on  his  back  upon  a  mattress,  the  surgeon,  assuming  that  it  is  a  dis- 

^<kcation  upon  the  dorsum  ilii,  should  seize  the  foot  with  one  hand  and 

»  Ymn  Bureiii  N«w  York  Meti  Times,  Juru  I85r..  p,  I2rt. 
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the  Other  he  shonld  place  under  the  knee:  then,  flexing  the  leg  npon 
the  thigh,  the  knee  ifi  to  he  carefully  lifted  toward  the  face  of  the  patient 
until  it  meets  with  sorae  resistance ;  it  must  then  he  moved  outward  and 
slightly  rotated  in  the  same  direction  until  resistance  is  again  encoun- 
tered, when  it  must  be  gradually  brought  downward  ag«in  to  the  bed* 


Fia.  447. 


Tlie  Aiithnr'si  methM.     Fir^t  position, 


I  do  not  know  that  the  whole  process  could  he  expressed  in  simpler  or 
more  intelligent   terras  tha 
stantly  its  own  inchnation. 


more  intelligent   terras  than  to  say,  that  the  limb  should  follow  cowi- 


All  writers  have  united  in  the  necessity  of  flexion;  and,  indeed^  with  wery 

few  exception 8,  the  advocates  of  exteBHinn  have  insiisted  upon  carrying:  tb»  it- 
located  limb  more  or  li  ks  aernns  tlie  sonnd  one;  or  of  making  the  exten.^i^ 
right  angles  with  the  body.  They  have  ulrni  been  nearly  unanimous  in  lii"^' 
atatementa  that  tlie  tliigh  should  then  he  uhdneted  and  finally  brouj^ht  down 
Nathan  JSraith  has  added  the  injunrtion  to  nitate  the  shaft  of  the  femur OutwaM 
and  to  press  gently  U[Kin  th»*  inside  of  the  knee  while  the  thigh  is  beinn  flexe*J 
upon  the  body,  so  ns  to  compel  the  head  of  the  hone  to  hug  the  outer  Tn'irrtfi'^ 
the  aceUbnlum  luid  to  jirevent  its  falling  into  the  ischiatic  notch;  a 
which  h«B  been  erroneously  interpreted  by  some  writers  to  mean  that 
carry  np  the  limb  abducted,  a  thing  which  is  simply  imply  impossible  until  li^^ 
redaction  h  accomplii*hed*  In  adopting  thin  practice,  however,  we  must  m^t 
forget  tlie  danger  which  we  iacur,  when  the  limb  i»  completely  flexed,  and  tbrj 
head  of  the  femur  ia  below  the  edge  of  the  acetidiulum,  of  throwing  it  over  iat( 
the  foramen  ovale.  Dr.  Nathan  *Smith  hai*  alno  noticed  the  advantage  wbic^ 
flometimes  may  be  guioed  by  giving  to  the  limb  at  this  moment  a  slight  rocki 
motion. 
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These  moveinents  oF  the  limb,  with  perlmps  otlier  slight  modifieatioDS, 
such  as  lifting  the  knue  inutlerately  or  forcibly  >vhcn  the  bone  refuses  to 
mount  over  the  margin  of  the  acetabulum,  pressing  with  the  hand  or  foot 
upon  the  pelvic  honen,  and  violent  circumduction,  are  all  which  have 
been  usually  pnicti.sed  in  sttccessfol  manifiulution.  As  a  general  ride,  in 
the  first  trial,  the  knee  tmi^t  be  carried  only  in  those  directions  which 
offer  no  resistance,  and  these  will  be  found  almost  always  to  he  the  sanae  ; 
the  knee  of  the  dislocated  femur  hanging  over  the  sountl  one  will  be 
made  easily  to  ascend  to  about  a  right  angle  w  ith  the  body  ;  we  can  then 
carry  it  outward  a  short  distance,  probably  not  more  than  four  or  five 


Flu.  448. 
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T 


> 


Not  oftea  required.     LlaMe  U*  cause  ae^xindAr^  dialocatiori  into  iachiattc 
notch  wr  larameti  ovale. 


degrees;  at  this  moment,  freijuently,  the  tltigh  w^ill  begin  to  rotate  out- 
ward of  itself,  and  with  considerable  force,  or,  as  Wathman  says,  '^a  self- 
twisting  of  the  thigh  occors,  which  cannot  be  prevented  by  fast  holditjg/ * 
When  this  action  takes  place  the  reduction  is  immediately  accomplished  : 
and  it  is,  in  fact,  at  this  moment,  before  the  limb  begins  to  descend,  that 
the  bone  most  frequently  resumes  its  socket.  If  it  does  not,  then  as  soon 
as  the  limb  begins  to  fall  the  reduction  occurs,  generally  with  a  loud  snap. 
It  is  pretty  certain  that  this  manipulation  is  to  fail  if  the  knee  has  de- 
scended more  than  a  few  inches  without  the  reduction  having  taken 
place;  and  it  will  be  better  to  repeat  the  manoeuvre  at  once,  rather  than 
to  bring  the  limb  completely  down.  ' 
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Generally  anfustheties  ought  not  to  be  em|iloye<i,  since  the  operation^ 
if  successful,  is  not  usually  painful,  and  we  need  that  the  patient  should  . 
preserve  his  consciousness,  in  order  to  admonish  us  when  we  are  usinc 
improper  violence.     It  is  probable,  also,  that  the  action  of  certain  maa3 
cles  sometimes  affords  nmterial  assistance  in  the  reduction.     If,  however'^ 
the  patient  is  very  sensitive,  or  the  partes  about  the  joint  are  very  leni 
or   manipulation  without   anft'sthetics  has  failed,   then    certainly  the 
agents  may  be  projterly  iind  advantageously  employed.     If  we  prop 
to  attempt  reduction  by  extension,  it  is  no  longer  necessary  to  resort 


Fig,  J49. 


\ 


X 


Third  p<>»itioii. 

the  lancet,  antimony,  and  the  hot  bath,  as  preliminary  measures,  since 
the  muscles  can  be  at  once  overcome  hy  the  much  more  certain  and  mow 
powerful  agents,  chloroform,  ether,  etc. 

Metliod  of  Extension . — The  method  recommended  by  Sir  Astley 
Cooper,  and  most  often  practised  by  surgeons  of  the  present  day,  iscss^H" 
tially  as  follows :  The  patient  is  placed  upon  a  bed  of  suitable  heightt 
reclining  on  his  back,  but  partly  over  upon  the  sound  side.  ObseniDg 
now  the  line  of  the  axis  of  tlie  dislocated  thigh,  one  strong  staple  is  to  k 
secured  into  the  wall  upon  one  side  of  the  room,  and  another  upon  the 
opposite  side,  both  of  which  shall  correspond  as  nearly  as  possible  with 
the  line  of  the  shatlt  of  the  femur.  The  staple  in  front  of  the  body  mill 
be  higher  than  th«*  bed,  and  the  staple  behind  will  be,  in  the  same  pro* 
portion,  lower  than  the  bed.  The  limb  being  stripped,  two  pieces  of 
strong  factory  cloth,  each  about  four  inches  wide  and  two  feet  long,  should 
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be  Ittid  pardllel  with  ami  on  i'acli  m\e  of  the  limb  ;  the  centre  of  each 

itrip  being  ubuut  opposite  (hat  portion  of  the  thigh  which  is  just  above 

the  two  condyles.     Over  the  centre  of  these  strips,  above  the  condyles 

and  patella,  a  strong  roller,  three  inches  wide,  and   at  leai^^t  three  yards 

long,  previously  wetted  in  water,  is  to  be  turned  as  tightly  as  it  can  be 

drawn  until  the  whole  roller  is  exh  a  united ;  the  extremity  of  the  roller 

being  made  fast  with  a  needle  and  thread  rather  than  with  pins.     The 

upper  ends  of  the  side  strips  are  then   to  be  brought  down,  and  tiefl  to 

tbe  lower  ends,  forming  thus  two  lateral  loops,  upon  which  one  of  the 

hooks  of  the  compound  pulleys  is  to  be  nmde  fjist.  while  the  other  book  is 

aecureil  to  the  front  staple  in  the  wall.     Instead  "of  these  rollers  we  may 

eiKiploy,,  if  we  choose,  a  leathern  thigh-belt.     For  the  purpose  of  counter- 

e3C  tension  a  sheet  is  folded  diagonally,  and  its  centre  being  applied  to  the 

j>€^xHneum  of  the  dislocatt*d  limb,  the  ends  are  tied  lirndy  into  the  back 

8fiA.ple.     To  prevent  the  body  from  moving  laterally,  under  tbe  action  of 

th^  pulleys,  one  assistant  should  be  seated  upon  the  bed,  with  his  back 

a^«iin8t  the  side  and  back  of  the  patient,  and  his  right  arm  thrown  over 

tkk^  body  ;  it  is  well  also  to  station  another  beside  the  sound  limb,  so  as 

tc>    retain  it  also  in  its  place  npon  the  bed.     I  nderneath  the  upper  part 

of*     the  dislocated  limb  a  strong  and  broad  bandage  should  he  placed,  of 

fitaflScient  length  to  tie  over  the  neck  of  the  surgeon  when  he  is  standing 

al>out  half-bent  over  the  body  of  the  patient. 

Hverything  being  arranged,  and  all  portions  of  the  apparatus  having 
Ijoon  sufficiently  tested  U*  make  sure  tluit  nothing  will  give  way  during 
llie  operation,  tlie  aniesthetic  is  to  he  adnunistered,  nud  m  the  patient 
Wig  gradually  under  its  influence,  the  action  of  the  pulleys  should  com- 
laence,  and  be  slowly  byt  steadily  increased  ;  a  third  assistant  managing 
toe  rope,  so  as  to  leave  the  surgeon  unembarrassed,  and  able  to  direct 
nis  whole  attention  to  tbe  position  of  the  trochanter  major  and  of  the 
kead  of  the  femur.  In  order  to  this,  he  should  place  one  hand  upon  each 
of  these  prominences,  and  watch  carefully  their  descent. 

The  length  of  time  which  will  he  re^juired  to  bring  down  the  limb  must  differ 
K^^tly  ID  different  persons,  according:  to  the  peculiar  t'i re u instances  of  the  case, 
Mid  the  conditioT),  a^e.  etc.,  of  the  patient  ;  hut  it  nmst  never  be  forgotten  that 
*  Mow  and  steady  Hction  in  much  more  etfet'tive  thaD  rapid  and  irregular  trac* 
^On»,  jind  it  is  in  this  es|»et;ially,  rather  than  in  the  relative  amount  of  power, 
^nt  the  pulleys  possess  always  so  great  an  advantage  over  the  hands. 

When  the  surgeon  finds  that  the  bead  of  the  bone  has  nearly  or  quite 
reached  the  socket,  if  it  does  not  take  its  place  spontaneously,  be  may 
place  bis  neck  in  t!ie  noose  which  passes  underneath  the  thigh,  and  lift 
Upward  and  outward,  in  order  to  raise  the  trochanter  major,  and  thus 
enable  the  bead  to  rotate  toward  the  acetabulum.     It  is  in  this  part  of 
ihe  manccuvre,   and  especially  when  at  tbe  same  moment  one  of  the 
oasistaDls^  after  bending  the  leg  upon  the  tbigh  so  as  to  make  of  it  a 
lever,  has  rotated  tbe  thigli  outward,  that  the  fracture  of  the  neck  has 
generally  taken   phice;  and  we  cannot  he  too  cautious,  therefore,  parti- 
cularly in  old  persons,  not  to  bear  very  strotigly  upon  the  noose,  nor  to 
permit  tbe  assistant  to  rotate  outward  with  great  force.     If  the  hone 
dona  not  enter  tlie  socket,  we  may  increase  the  flexion,   or  suddenly 
kse  the  tension,  or,  in  fine,  again  resort  to  raanipniation  alone.     When 
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the  reduction  is  accomplished,  the  patient  should  be  laid  upon  his  bari, 
Tvith  the  knees  resting  over  a  pillow,  and  tied  together  ligbtlj  vfitljji 
towel  or  a  atrip  of  cotton  cloth.  In  order  also  the  more  ceruiulj  to  pi> 
vent  a  redislocation,  the  thigh  of  the  dialoctited  limb  should  be  gentJj 
rotated  outward,  by  which  the  head  will  be  pressed  forward  agaiiist  tlw 
anterior  portion  of  the  capsule. 

Such  an  acddent,  however,  m  a  reeurreDce  of  the  dklocatlan,  in  tht?  cm»td 
the  femur,  h  exceedingly  rare;  and  I  shonld  have  deemed  it  alt4>|i;Hher  impd- 
aible,  except  113  the  refiult  t>f  considerable  violence  again  applied,  had  not  ft 
least  two  examples  been  reported  to  ine  uuon  very  exeelJent  aurhonty.  Mtl- 
gaigne  saya  he  lias  himself  seen  an  example  of  rediBlocatiau  upon  the  doftoii 
111^  occasioned  by  an  untimely  movement;*  and  Verneuil  baa  se^n,  ten  liiyi 
after  the  reductioD  of  a  diBlocation  upon  the  ischJalic  uotch,  the  di^LocaiioQ 
reproduced  by  a  sudden  e^ort  of  the  patient  to  dt  up;'  indeed,  it  is  whea  lit 
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Tripod  for  vertical  extension.     (Bigelow.) 

limb  is  in  a  flexed  position  that  the  accident  seems  most  likely  to  occur.  lo 
these  remarks  I  mean  to  except  those  cases  in  which  the  upper  margin  of  the 
acetabulum  is  broken  off.  and  the  head  of  the  femur  has  consequently  lost  its 
natural  support  in  this  direction.  The  possibility  of  this  accident  is  also  coo- 
firmed  by  the  examples  of  '^  voluntary  "  dislocations,  which  I  shall  relate  io  the 
last  section  of  this  chapter. 

Biaelow^s  Method  of  lAfting. — The  method  of  extension  recommended  by  Dr. 
Bigelow,  namely,  with  the  thigh  at  a  right  an^le  with  the  body,  has  alreadr  been 
referred  to ;  and  there  is  much  reason  to  believe  that,  as  a  rule,  it  is  preiSsribfc 
to  extension  as  practised  by  Sir  Astley  Cooper.    Nearly  all  surgeons,  howewr. 


1  Malgaigne,  op.  cit.,  torn.  ii.  p.  830. 


Ibid.,  p.  t^0. 
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have  recognized  the  necessity  of  flexing  the  thigh  in  certain  cases.  Dr.  Bi^e- 
low  suggests  that  where  greater  force  is  required  than  can  be  obtained  by  tne 
usual  methods,  a  tripod  should  be  employed,  as  shown  in  the  accompanying 
woodcut. 

[Bi^elow^  expresses  himself  thus:  "If  there  is  any  single  and  best  rule  for 
reducing  a  recent  dislocation  of  the  hip,  it  is  to  get  the  head  of  the  femur 
directly  below  the  socket  by  flexing  the  thigh  at  about  a  right  angle,  and  then 
to  lift  or  jerk  it  forcibly  into  its  place.  The  rule  applies  to  all  dislocations 
except  the  pubic,  and  even  to  that  when  secondary  from  below  the  socket.  The 
reduction  by  the  lifting  method  is  usually  instantaneous,  and  flexion  is  at  the 
basis  of  its  success.  If  after  one  or  two  trials  it  should  appear  that  the  hip  can- 
not be  jerked  into  place,  let  the  rent  in  the  capsule  be  enlarged  a  little  by 
moving  the  flexed  thigh,  not  up  and  down,  but  from  one  side  to  the  other,  so  as 
to  sweep  the  head  of  the  femur  across  below  the  socket.  No  danger  need  be 
apprehended  from  this  expedient  of  circumduction.  The  added  injury  is  a  very 
Slight  one Such  additional  laceration  may  sometimes  advantage- 
ously occur  without  the  knowledge  of  the  surgeon  during  unsuccessful  efforts  to 
reduce  the  bone,  especially  in  executing  the  manoeuvres  described  in  the  rule : 
flex,  abduct,  evert." 

The  advantages  of  this  method  may  be  thus  stated :  Flexion  relaxes  the  ilio- 
femoral ligament,  and  the  relaxation  may  be  further  increased  by  slight  adduc- 
tion ;  then  rotate  very  slightly  inward,  that  is  to  sajr,  move  the  foot  away  from 
the  middle  line  while  the  knee  is  held  steady ;  this  disengages  the  heaa  from 
behind  the  socket ;  slight  traction  in  the  line  of  the  femur  will  then  usually 
bring  the  bone  into  position ;  if  more  force  is  required,  the  surgeon  may  place 
his  foot,  covered  with  a  stocking,  on  the  anterior  superior  spinous  process,  to 
steady  the  pelvis  while  he  raises  the  bent  knee.     (Fig.  451.) 

Fig.  461. 


Keduction  by  lifting. 

Dr.  J.  £.  Kelly'  fixes  the  patient  in  the  recumbent  position  by  straps  or  band- 
ages around  the  hips  and  the  board  on  which  he  lies ;  the  thigh  being  bent  at 
right  angles  with  the  body,  the  surgeon  stands  astride  the  leg  facing  the  patient ; 
ttoopine  and  passing  his  arms  under  the  leg  near  the  knee,  the  leg  is  brought 
against  nis  perineum,  and  he  is  able  to  lift  to  great  advantage.     (Fig.  452.)] 


I  London  Lancet,  June  15^  1878. 


*  Dublin  Joum.  Med.  Sci. 
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The  folbwing  ciise,  reported  by  Br,  Fanning,  of  Catskill,  N.  V.*  iliustrAte 
the  occasional  necetiLsity  of  reporting  to  extension,  and  h  of  guecial  interest  »3 
account  of  the  extrenie  youth  of  the  patieixt,  I  have  referreu  to  the  Bame  ct» 
once  before.  A  little  girl,  two  and  a  naif  years  old,  wii^  caught  under  a  f&llira 
door;  her  parents  dui^pected  no  injury  beyond  a  f^evere  bruise  until  ten  d^v 


Ft«.  452. 


/  I 


>  \  \  \ 

RiHlijetiou  by  lifting. 


(Kelly. 


T,  when  they  consulted  Dr.  Fanning,  The  left  fetnur  was  then  found  to 
ocflted  upon  the  dorsum  ilil.  Dr.  Fanning  altera  pled  first  to  reduce  the  d 
lition  by  manipulatiim,  but  ha  failed.  Me  then  directed  the  father  to  ma 
enaion  by  the  legii,  while  the  mother  made  counter-extension  by  ^^eixing  l 
Id  under  the  arms^  and  thUK  he  Boon  eucceeded  in  effecting  the  reduction. 


§  2.  Dislocations  Upward  and  Backward  into  the  Great  Isohiatic  Noi 

Syn. — "  Upward  and  ba«^k\vard  into  the  isiOiiatie  notch  ;  "  Sir  A.  Cooper.  '*  Upwani  a^  ^'^ 
backward  into  the  great  sacro-sciatic  notch:"  Lizars.  "Backward  into  the  sacro-sci^^  ^"' 
foramen;"  S.Cooper.  ''Backward  into  the  isohiatic  notch;"  Liston.  B.  Cooper,  Mill  •^S''"' 
Pirrie,  Erichsen,  Skey,  Gil>son.  "  Downward  and  outward  on  the  os  ischium  :  "  Bov*^^!^'"' 
Dvirsoy.  **  Backward  and  downward  into  the  ischiatic  notch;"  Chelius,  Petit,  Duverner-J* 
"Upon  the  ischium;"  Bertrandi.  "Sacro-sciatic;"  Gerdy.  *'  Iscliiatic:"  Malgaig'*'^^- 
*•  Dorsal  below  the  tendon  ;  "  Bigelow. 

Causes. — A  fall  upon  the  foot  or  knee  when  the  limb  is  very  much  i^ 
advance  of  the  body  ;  or  the  fall  of  a  heavy  weight  upon  the  back  ar^^i 
pelvis  when  the  thigh  is  nearly  or  quite  at  a  right  angle  wnth  the  bod  V- 
Indeed,  the  causes  are  very  similar  to  those  which  produce  dislocation-'^ 
upon  the  dorsum  ilii,  except  that  it  is  necessary  to  suppose  the  limb  in  *> 
position  mpre  nearly  at  a  right  angle  with  the  trunk,  at  the  moment  <^^ 
which  the  force  is  applied. 

Pathological  Anatomy.  —  Mr.  Syme  dissected  the  body  of  a  man 
recently  dead  whose  thigh  had  been  dislocated  into  the  ischiatic  notcb. 
He  found  the  glutiieus  maximus  nearly  torn  asunder,  the  head  of  the 
femur  being  embedded  in  its  substance;  the  glutseus  minimus,  the  pyri- 
formis,  and  the  gemellus  superior  lacerated ;  the  capsular  ligament  exten- 
sively torn  close  to  the  edge  of  the  acetabulum,  and  the  round  ligament 
completely  separated  from  the  femur.  The  head  of  the  femur  was  lyiniT 
in  the  great  ischiatic  notch,  upon  the  gemelli  and  the  sacro-sciatic  nerve. 


I 


Boyer  considers  thisi  dislocation 
I  only  secoxidary  upon  h  dmloca- 
lion  npoii  the  dorHiim  ilii ;  but  it 
i«  very  ccrtHin  thiit  it  often  occurs 
as  a  primary  accident.  Ntjt  ixn 
ft-equently*  aK-^n,  what  was  prima- 
nly  a  dislocation  into  ihe  iHchiatic 
notch,  becomes  Hiib«equeTitly  a  diH- 
"lociilion  upon  the  dorsum  ilii. 

Dr,  Uuti'hit*on,  of  Jlmoklyiip  X. 
Y.,  has  reported  an  example  of 
tKiB  diiilocation    in  which,  doath 

»luiving  occtjrred  ftmr  days  after 
reduction,  he  waivable  to  jiscertain 
tbe  character  of  the  le-nions,  I 
was  pre>*ent  at  this  autopsy,  aud 

the  lesions  were  found  to  be  iimch  the  same  as  iti  the  case  related  by  Syme ;  but 
Ihe  gluta?iis  mirMiiUH  wiu*  nni  torn,  and  there  was  added  a  laceration  of  the  oh- 
lurator  extcrniLs.  Ih.  Lente  has  reported  one  other  dissection  made  after 
kTeduction.' 

Or  Bigelow  apeaks  of  a  dorsal   (upon  the  ilium)  dislocation  as  »omotiuiea 

IcKTupying  a  position  as  low  tis  the  upper  portion  of  the  ischiatic  notch  ;  but 

I  the  oisilocatjon  now  under  consideration  he  describes  as  that  in  which  the  head 

the  lemur»  having  been  driven  from  its  socket  downward  and   backward,  is 

ub«e«jueotly,  in  the  attempt  to  straighten  tlie  limb,  carried  upwani  behind  the 

ket  until  it  is  arrested  by  tbe  strong  tendon  of  the  obturator  intern us«  and 


*  Amer.  Jovinu  Me<h  St^i..  vol,  xxxii.  p.  -IrtU. 
»*  L«»iite.  New  York  Jnurn.  M«r|..  .Tun,  IM,*!!, 
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the  Btibjacent  capsule.    This  is  iiaually  deoomiuatecl  **i8chiatic;      ("ic  u^  \m 
hoth  bcljind  and  Delow  the  tendon,  Bigelow  eaUe  it  "  dorsAl  below  the  t^-ndun."* 


Fm.  455. 


Interiiul  obturator  in  iU  natural  position*    (Bigelow.  i 

Qiiain'  made  a  careful  direction  of  a  recent  ischiatic  dialocation.  in  wJach  o« 
atterapt  at  reduction  had  been  made*     The  head  of  the  femur  reat**d  upon  iht 

ischiatic  spine,  and  wa»  separated  fntm  the 
Fio.  451L  pelvic  himes  only  by  the  obturator  iDterDUi 

and  the  gemelli.  l^he  pyramidalis,  ffituatAi 
above  the  he^d  of  the  femur,  waj*  moderatdj 
stretched,  Thegemelli and obturu-r iui^mw 
were  greatly  stretched ;  which  hv-  «4 

mu»cle«»  with  the  capsular   liga  i^ 

separated  the  head  from  the  cut 
and   from  the  surface  of  the  iti 
situated   behind  this  cavity.      Tbt?  - 
obturator  and  the  quadratus  were  Ton 
veraely.     The  capaule  waj»  detiic  1 1 
cotyloid  margin  at  it»   inferior 
iiiHertiouH,  while  its   poHterior  and  *iMtrn*\ 
porlions  were  intact.     The  round  lismicot 
was  torn  from  its  insertion  into  the  Eatd  of 
the  femur. 

In  a  ea«e  reported  by  Scott,*  the  «ciftl^ 
nerve  wa«  comprei^ed  between  the  hcftduw 
the  ischium. 


Bhowing  lenae  i^nnditiorj  of  ant«- 
rinr  liuir  itr  r'a]i«uliir  ligamout  in 
"  backward  "  dislocation     (Guiia.t 

»  i^fiain,  Poinaot.  op>  mt.»  p,  W  ^ 


SymptomB. — The  position  ul  tUv  it'Jji' 
ia  ill  some  cases  nearly  the  nuii<*  m  \^ 
certain  dislocatiouw  upon  the  dorsum-  ^^ 
i.s  shortened  usually  about  half  an  i^^^^ 
the  thigh  being  flexeil  apon  the  Mjr 
adducted,  and  rotated  inward;  bat  "^ 

<  oit,  Hublin  "t'-T-    i-"v    I.-'    »»1    ri..J*> 
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[flexion* is  often  le^a  than  in  dislocations  upon  tlie  dorsnin,  while,  on  the 
other  hmid,  it  is  sometimes  much  greater.  Generally  it  is  such  that, 
wheTi  the  patient  is  staTiding,  the  end  of  the  great  toe  of  the  dislocated 

I  limb  touclie^  the  hall  of  the  ;^reat  toe  of  the  sound  limb. 

Bigelow  ohaerves  that  the  extreaie  tlexion  wliidi  h  sometimes  found  to  exiat 

[especially  when  the  patient  ij^  in  the  recuuihi^nt  ponitinn,  is  i^eiierally  due  to  the 

arrest  of  the  heud  of  the  feontr  hy  the  internal  ohUiratnr  and  the  subjacent  un- 

torn  capsule.     Wlien  the  piitient  ri.ses,  the  weijycht  of  the  limb  may  force  the 

up  behind  the  tendon  of  the  obturator;  <»r  if  the  limb  ii*  hrought  down 

Fui,  457 


InUarnal  obturator  iu  its  new  iwisilion.     (Ijii:?hiiitirJ  "  Dorsti]  below  ilir  tcadon." 

(BiKelow.) 


with  force,  the  tendon  and  eapf^yle  may  j^ive  way  and  the  head  may  ascend  to 
any  point  upon  the  outer  surface  of  the  ilium,  and  in  this  way  an  ischiatic  may 
be  converted  into  an  iliac  dislocation. 


■lb 


The  head  of  the  fenmr  ia  sometimes  distinctlj  felt  in  its  new  position, 
pecially  when  the  limb  is  moved  npward  or  downward.  The  trochanter 
ajur  is  tipproximated  toward  the  anterior  superior  spinous  process  of 
e  Uium. 


Sir  Astley  Cooper  remarks  that  this  dislocation  is  the  most  difficult  to  detect, 
and  Mr,  8yme  mentions  a  ea«c  in  which  the  nature  of  the  accident  wa«i  over- 
looked by  himself,  and  the  thigh  was  not  reduced  uatil  the  thirteenth  day  ;*  and 
subfiequeDtly  Mr,  Syme  ha^  called  attention  to  what  he  considers  as  one  of  the 
most  important  diajc:nostic  marks — indeed ^  he  says  it  is  never  absent,  nor  is  it 
ever  met  with  in  any  other  injury  of  the  hip-joint,  '*  whether  dislocation,  fracture, 
or  bruise;"  this  ia  "  an  arched  form  of  the  lumbar  part  of  the  spine,  which  can* 
not  heatraightened  so  longiw  the  thigh  is  straight,  or  on  a  line  with  the  patient** 
trunk.     When  the  limb  m  raised  or  licnt  npward  ii|>on  the  pelvis,  the  back  rests 


'   Aincr.  JuiiriK  Meil.  8oi.,  voL  xviJi.  p.  242, 
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|)uloc!iitioii  upvvani  and  biickwartl  into 
iachiatio  rinU  li.  "  Oelow  tlie  ten- 
don/' when  the  patient  in  revwrnhi^ni. 
(Bigelow.j 


flat  upon  the  bed;  but  ho  soan  m  the  lirab  is  allowed  to  descend,  the  back  be» 
comes  arched  as  before/'  *  This  position,  asauiiied  by  the  back  when  an  attempt  b 
niade  to8triiijL,4iten  and  de|fre.ss  the  limb ,  h  due  to  the  action  of  the  jmous  m&^nus 
and  iliai-yH  jnternu».     Fiut  this  can  hardly  he  regarded  as  absolutely  diagnostic, 

inaHHiut  b  as  this  same  phenomenon  will 
Pjit.  <ihH,  be  observed  in  a  degree,  more  or  les*,  in  a  , 

dislocation  upon  the  dorsum,  and  in  mo*it,.;^r-^ 

canes  of  disease  of  the  hip-joint.    The  in a* 

version  of  the  toe«»  immobility  of  lb©  Hmb*^  ^o, 
and  the  absence  of  crepitus,  are  generallv^^^  j 
siifficieiii  in  IhemBelve^  to  distinguish  It^^^ii 
fnoii  a  fracture  of  the  ueckv  Dr  biiuircn^  ^^mm* 
of  Elmira,  N.  Y.^  suggests,  al*K>,  that  inr^*-  ^n 
ancient  cases  the  projection  of  the  headfc^^^J 
ol  the  femur  may  be  felt  by  passing  th^  .Mznc 
tiH^er  iiil<>  the  rectum  or  vagina,  \Vilh:it  ^Hb 
my  finger  in  the  rectum  I  determined  n^  a 
dislocation  into  the  iijchiatic  notch  whict:^  ^^^^ 
had  existed  six  months,  in  a  l:K>y  12  yeai«r"^c-^w 
nid;  and  by  exploration  per  vaginam  C 
diagnosticated  the  same  dislocation  in  ^k 
woman  at  Bcllevue  Ho«*pital,  which  hac:»-i 
existed  four  weeks. 

Dr.  Oscar  H.  Allis,  of  Philadelphia,  hi 
added  another  valuable  means  of  diag- 
nosis, namely,  that,  although  the  limb 
when  laid  parallel  with  the  other,  or  a^  m^ma 
nearly  so  as  it  i«  practicable  to  place  it,  ^^  ^^ 
and  extended,  will  be  found  to  be  only^iCl  ^y 
very  little  shortened,  if  at  all ;  yet,  wberir^^  '" 
the  two  limbs  are  brought  into  a  position  of  flexion,  the  thighs  being  at  righV  ^^ 
angles  with  the  body,  the  dislocated  limb  will  appear  one  or  two  inches  shorter^a  ^fa 
than  the  other — that  is,  the  knee  uf  the  dislocated  limb  will  be  on  a  much  lowec^E^^H 
level  than  the  other.*  _ 

Dr.  AV,  Dawson^  of  Cincinnati,  wht>ae  observations  in  relation  to  this  new  sign*— *j 
extended  buck  as  far  m  1871,  and  who  had  repeated  the  observation  severaM^--^^ 
times,  pnbliBhed  his  experience  in  1K78,  without  being  aware  that  Dr.  AUit  hat^^^^^^^H 
already  called  the  attention  of  the  profe*ision  to  thin  point,^  ^    Jm 

1  have  seen  two  dislocations  of  this  character  which  were  not  recognised  b v  ^"^^ 

the  surgeons  at  the  time  of  the  receipt  of  the  itijnry,  nor  for  some  weeks  after^ '' 

ward.     One  was  a  lad  12  years  old.     The  accident  had  happened  eight  week*^^^ 
before.     His  limb  was  shortened  one  inch;  it  was  also  forcibly  adducted  and, 
rotated  inward.     I>r.  Colegrove,  a  very  excellent  surgeon ^  bad  made  a  thorough 
attempt  to  reduce  the  dislocation  with  jtulley!*  a  few  days  before  he  was  brought- 
to  me,  and  I  did  not  deem  it  advisable  to  subject  him  again  to  the  trial.     Not- 
withstanding the  dislocation,  his  limb  was  nuile  usfiuL     The  second  wa*  in  the 
case  of  the  boy  seen  by  Dr.  8ayre  and  myself,  to  which  I  have  referred. 

Treatment.— In  employing  manipuhitifm^  we  may  follow,  with  only  a 
slight  nKM I ifi cation^  the  directions  iih'cady  given  in  dislocations  upon  the 
dorsum  iHi.  We  find  tbe  head  of  the  femur  lower;  consequently  the  ex- 
tejit  of  the  circuit  to  be  described  hi  the  maiHiMivre  18  diminisbed,  hut  in 
other  respects  the  processes  are  identical.  We  must  not  forgets,  however, 
that  there  h  especial  danger,  while  attempting  to  reduce  this  dislocation 
by  nifiiiipulation,  thai  the  head  of  the  bone  will  be  thrown  across  into  the 
foramen  thyroitleum. 

*  Amer.  Journ.  Med.  Sci.pOct  1843,  p.  ■iftl,  from  Lnnd.  and  Edifib,  Montli.  Jotiro.,  Julj* 
1843. 

«  AUii,  PhilA,  Mod.  Times,  Miirch  28,  1S74. 

•  Duwson,  Archiv«5#  of  Clinical  Surg.,  Jan.  1 .  187^.     Hogp.  Glut,,  Mjiy  Ift,  laift. 
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I  have  alreftfly  mentioned  one  case  nccurrinji  under  the  care  o(  Dr.  Po»t  in  the 
^t?w  York  HoHpiUil^  in  which  tlie  head  of  the  femur,  originsiUy  in  the  iscliiatic 
lotch,  passed  backward  and  tor  ward  hetween  the  ii*chiatic  notch  and  the  fora- 
en  IhvroideuDi  many  times,  and  which,  although  the  reduction  was  finally 
nplished,  was  followed  by  morbus  coxarius.     Parker  mentions  a  second 
in  the  fsame  paper,'  in  which  his  tirst  attempt  to  reduce  hj  manipulation 
led  the  head  of  the  bone  into  the  foramen  thyroideum;    but  the  second 
itenipt   wa«  8Uccei*sfaL     In    Dr.   Hntchigon's  cfine,  to  which   I   have  already 
^d.  the  fimt  attempt  at  reduction  was  made  without  an  anaesthetic,  and  by 
ulation  after  the  method  tle^cribed  by  Rcid.    The  iir»t  two  attempts  failed, 
in  the  thirds  the  limb  beings  more  abducted  than  before,  the  head  of  the 
»«e  was  thrown  into  the  foramen  thyroideum.     lly  reversing  tlie  movementa. 
was  replaced  in  the  ischiatic  notch  ;  and  this  change  of  position  wag  made 
Ten  or  eight  times.     The  patient  wm  now  elherixed,  and  the  bone  w^as  lifted 
lu  its  socket  in  the  same  manner  which  I  have  described  in  the  case  of  TaswelL 
algaigne  refers  to  a  patient  of  Lenoir's,  and  to  another  of  his  own,  in  which 
e  Scad  of  the  bone  was  lodged  under  the  margin  of  the  acetabulum  during  the 
ttemptd  at  reductinn.'^ 
C  McC,  tet»  21,  a  laborer,  was  caught  between  two  cars,  with  his  back  resting 
lal  one  car,  and  his  right  knee  against  the  other,  the  right  thigh  being 
i  to  a  right  angle  with  the  body.     As  the  cars  came  together  he  felt  a 
crucking"  at  the  bip-jcunt,  and  found  himself  immediately  unable  to  walk  or 
«Uind.     Two  hours  after  the  accident  I  examined  the  limb  carefully,  and  made 
I        .1  tents  for  the  reduction  with  the  pulleys,  in  case  the  attempt  by  manipu- 

I  add  fail.     The  patient  lying  upon  his  back,  1  seized  tlie  right  Ic^g  and 

^^**jiun  Willi  my  hands,  the  leg  being  moderately  flexed  upon  the  thigh,  and  car- 
^Hsied  the  knee  slowly  np  t^nvard  the  belly,  until  it  had  appnmched  withiu  twelve 
^Hcir  filtcen  inches,  when,  noticing  a  slight  resistance  U3  farther  progre.ss  in  tliia 
^Hilirection,  I  carried  the  knee  across  the  bo4ly  outward,  until  I  again  encountered 
^»  *  Might  resistance,  and  immediately  I  began  in  allow  the  iimh  to  descend.  At 
^is  moment  a  sudden  slip  or  snap  occurred  near  the  joint,  anci  I  suj^posed  reduc- 
^on  was  accomplished  ;  but  on  bringing  the  limb  down  completely,  I  fcmnd  it 
'f««!*lill  in  the  ischiatic  notch.  I  think  the  bead  had  slipped  oH'  from  the  lower 
•*|>af  the  acetabulum,  afrer  having  been  gradually  lifted  upon  it. 

Without  delay  I  commenced  to  repeat  the  manipulation,  and  in  precisely  the 

■^lae  manner.     Again,  at  the  Kanie  point,  when  the  linjb  was  just  beginning  to 

^t^oend,  a  much  more  distinct  sensation  <»f  slipping  was  felt,  and  on  drooping 

*^^»'  limb  it  wa£i  fbnnd  to  be  in  place  and  in  form,  with  all  its  mobility  com[>ietely 

feKtikfed.     No  anaesthetic  was  employetl,  and  no  person  supported  the  body  or 

'filerfered  in  anyway  to  assist  in  the  reduction.     No  outcry  wjt^  made  by  the 

Patient,  yet  he  informed  me  that  the  manipulati(*n  hurt  him  considerably.     The 

^Ijount  of  force  employed  by  myself  was  jw^t  sufficient  to  lift  the  limb,  and  the 

*f  Hie  occupied  in  the  whole  procedure  was  only  a  few  seconds.     After  the  reduc- 

*^on  he  remained  upon  his   hack,  in  bed,  eleven  days,  in  pursuance  of  my  in- 

*^niction8.     At  the  end  of  this  time  he  began  to  walk  about,  but  wivi  unable  to 

''^oine  work  until  after  eight  weeks  or  more.     It  is  probable  that  he  could  have 

alked  immediately  after  the  reduction,  without  inncli  if  auy  inconvenience,  so 

"vial  W9S  the  intiammation  which  resulted  from  the  accident.     He  never  com- 

lined  tif  pain,  but  only  of  a  slight  soreness  back  of  the  trochanter  major,  near 

bead  of  the  bone.     This  surenes^  cuntinued  several  weeks,  and  was  e^specially 

nl  when  be  bent  forward.     After  the  lapse  of  four  months,  wiien  I  laat  saw 

tD^  be  occasionally  felt  a  pain  at  this  point  in  stooping,  but  the  motions  of  the 

int  were  free;  he  walked  rapidly  and  without  bait. 

Perhaps  in  most  ca^es,  and  t*8pecially  when  the  head  of  the  bone  has 

I  been  carried  by  consecutive  displacetticiU  upward  until  it  rests  fairly 

on  the  lower  portion  of  the  dorsum  ilii,  the  most  important  step  in  the 

lln^Bccuvre  is   to  lift  the   bone  ttiwanl   the   socket,  by  placing  the  arm 


*  Miirkne's  paper,  X,  Y*  Joiirti.  of  Med,,  Jan.  1B65, 

*  Mjit^'UTgn*?.  <ip.  dt..  torn.  ii.  p  8,'iy. 
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under  the  knee  (the  patient  resting  upon  his  back)  and  drawing  directlj 
upward. 

Prof.  Gann,  describing  his  method,  says :  An  assistant  fixes  the  pelvis  while 
the  surgeon  flexes  the  thigh  at  a  ri^ht  anffle  with  the  trunk,  and  the  leg  upoo 
the  thigh ;  he  then  adducts,  rotates  inwardly,  and  draws  the  limb  forward  in  the 
direction  of  extreme  adduction,  thus  lifting  the  head  directly  into  the  socket 
Essentially  Prof.  Bigelow  adopts  the  same  method. 

If  the  reduction  is  attempted  by  exUtuhn^  we  ought  to  remember  thtt 
the  bead  of  the  bone  \\m  more  behind  than  above  the  socket,  ami  that  rt 
is  not  requisite  to  caiTj  it  downward  m  much  as  forward  ;  and  esjwciJIj 
that  it  must  mount  over  the  most  elevated  margin  of  the  socket,  in  onfa 
to  resume  its  position*  The  extension  ought,  therefore,  to  be  made  «t  a 
right  angle  with  the  body, 

J.  H.,  «&t,  40,  had  a  dtslocation  of  the  head  of  the  femur  into  the  i^chiiik 
notch.     He  ealered  BeUevuc  HoipitaL  about  twenty  honrs  after  the  Ai^nJi'iir.    J 
In  the  recumbent  poature  the  limb  waii  pretty  fttrongly  adducted  iind  ulightlf    | 
rotated  inward.    It  was  shortened  three-quarters  of  mo  Inch*    In  the  tjrect  jw*- 


Fto.  4^9* 


\ 


Reduction  of  dislocation  upward  and  backward  into  the  great  ischiatic  notoh,  by  extension* 
(Sir  Astley  Cooper*^  method.) 

ture  both  adduction  and  inward  rotation  were  very  slight.  Having  ethcri«<^ 
him,  I  made  three  separate  attempts  at  reduction  by  manipulation,  but  ix^^^ 
I  then  made  extension  in  the  following  manner :  The  patient  resting  upon  hw 
back,  I  stood  astride  his  body,  and  clasping  my  hands  under  the  knee,  I  puW 
directly  upward,  while  an  assistant  held  down  the  pelvis.  I  did  not  feel  the 
bone  resume  its  place,  nor  was  I  aware  that  reduction  was  accomplished,  but 
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ben  I  let  the  limb  down  the  bone  was  found  to  be  in  ite  socket.  Two  or  three 
inute«  Inter,  and  before  the  patient  had  recovered  from  the  effect*  of  the  etber» 
I  raised  the  knee,  to  indicjite  to  some  yourij;  men,  who  had  jnst  come  in,  bow 
%.he  dUlocalion  hud  been  red  need,  when  it  stippL-d  out  signin,  with  a  sudden  jerk 
^nd  a  grating  sensation.     This  sensation  I  had  felt  once  or  twice  before  wmle 

K««iani»i»ilatine.  It  waj*  'scarcely  m  rough  an  the  crepitus  of  a  fracture,  and  it 
ly  indicated  that  the  cartilaginous  aiarj^in  of  the  acetabulum  had  been 
oC  The  limb  wan  now  brought  down  to  the  bed, and  it  wm  (bund  to  be 
same  poaition  as  before  reduction  waHi  attempted.  Standing  again  over 
t  be  patient^  and  placing  my  hand  under  the  knee,  I  jmlled  upward,  aad  the 
li«&(J  reeumed  its  place;  Lhis  time  with  a  sudden  jerk  and  with  the  name  rough 
tf^ens&tion.  The  limb  wa«  then  placed  in  the  extend eri  position  and  secured  by  a 
loop  splint,  which  wllh  not  removed  until  the  eleventli  day. 

The  facility  with  which  the  rediHiocation  toi>k  place  in  the  preceding  case  will 
sufficiently  explain  what  happened  in  the  following  cas^e  on  the  tenth  day  after 
reduction,  ana  ou*acconnt  oi  which  I  was  subsequently  consulted  :  W.  M.,  sBt,  18, 
^ra» thrown  from  a  wagon,  dislocating  his  left  femur  inlo  the  iHchiatic  notch. 
'       I  >r,  Wataon  was  consulted  within  three  hours.     Drs.  Wood  and  Tafft  were  also 
prcxeut.     Dr.  VVaUon  laid  the  patient  on  his  back,  and  witboui  afia^stbctic!^  re- 
duced the  dislocation  by  manipulation.     The  bone  wiLs  felt  disitinctly  as  it  slipped 
into  it«  place,  and  the  limb  iui media tely  re!*tuned  its  natural  position  iind  length, 
tti»  all  the  surgeons  present  affirm,     lie  was  so<m  mit  of  the  house  on  crutches, 
i*n<i  on  the  eleventh  day  wetit  in  bathing.     When  be  came  out  of  the  water  be 
'      ird  of  bis  hip,  and  on  the  following  day  it  was  neen  t/»  be  shortened, 
ittly  it  was  examined  by  Hcveral  surgeons,  all  of  whom  pronounced  it 
1.     An  atteuipt  was  then  made  to  reduce  the  dislocation   by  Jarvis's 
but  without  untestliesia,  as  the  patient  refused  to  be  rendered  insen- 
the  attem|)t  did  not  succeed, 
f -^  nte  relates  a  ca-*e  in  which,  extension  being  employed,  the  cord  was  sud- 
o  Niy  cut  while  the  limb  wjis  abducted  and  rotated  outwurd,  wlien  the  head  of 
the  femur  left  the  ischiatic  notch,  and  rose  upon   the  dorsum  ilii,  assuming  a 
position  directly  above  the  acetabulum,  and  below  the  anterior  superior  spinous 
prix-esai;    and  from  which  position  it  was  Hubset|nently,   with  great  dithculty, 
relurne<I  to  the  socket. ' 

S  3.  BiilocalioE  Downward  aad  Forward  into  tke  Foramen  Thyroideum. 

'V^,  -'*  iKiwuward  intu  llitj  jVmimrm  ovale;"  Sir  A,  Ctxpper,    "  Downwurd  into  the  ob- 

imen;"  Lizars.     *'  D^twnwnrd  and  forward  into  the  fornmeii  obturi!,t<jriuin  ;"* 

•'  Inward  and  dowoward  inlo  the  oval  hole  :  "  Cheliua.     "  Downwani  and  for- 

— '  *  *  liMi  the  foramen  ovale ; "  Pirrie.    **  Downward  and  inwnrd  i  "  Boyer.    *'  Subpubic ;  '* 

^rity»    '*Is«hlo'pubie; "  Matgtiigne. 

Causes. — In  order  to  produce  this  disUa^atioti  the  limb  must  be,  at 
*oe  moment  of  the  receipt  of  the  injury,  in  a  jwsition  of  abduction. 
P^rhnjji^  most  offcen  it  is  occasioneil  by  the  fall  of  a  heavy  weight  upon 
*tip  back  of  the  pelvis  when  the  body  is  bent  and  the  thighs  spread 
''^nder. 

Pfitholog'ical  Anatomy. — ^The  capsule  gives  way  upon  tlio  inner  side 
*^lM?ci;vl|y ;  the  round  ligament  is  torn  from  lis  attachment,  and  the 
«^  of  the  femur,  pressing  forward  and  downward^  finds  a  lodgement 
^'P^Wi  or  against  the  oldurator  externns  raiisde,  over  the  foramen  thy- 
^idemn. 

Symptoma.^ — The  tliigb  is  apjrarently  lengthened  from  one  to  two 
iftdies,  abducted  and  flexed,  the  body  being  also  bent  forward  or  flexefl 
•Jpon  the  thigh*  The  dislocated  liml*  is  advanced  before  tlie  other,  and 
^  toes  generally  point  directly  forward^  but  they  may  incline  either 


*  Lente,  New  York  Joum.  Mod,,  November,  IH.'dJ,  p.  314, 
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outward  or  inwanl.  The  hip  h  ^ntienvil  or  ilepressetl;  the  long  add 0.^1 
tors  are  felt  tense  upon  the  innide  of  the  lim\i ;  the  troeljaiiter  iimj  o? 
is  less  prominent  than  upon  tire  opposite  side ;  and  the  head  of  the  b«>-^ie 

Fifi.  inn. 


rz^t 


Relatione  of  th^  iliofeinoral  ligaiiient  Kiihe  thyrnid  dislocatioru     iFroiu  hi,;*-:"^^ 

may  sometimes  be  felt  in  its  new  position.     The  apparent  lengtheningf  ^* 
the  limb  ulone  is  suflicient  to  distinguish  this  accident  from  a  fracture?  ^* 
the  neck. 

I  have  «aid  '*  apjiarent  *'  lengthening,  because  in   the  position  in  which  tbf 
limb  is  found,  it  is  difficult  to  make  an  accurate  relative  uieasiirement  of  the  two 
limbs;  and^  indeed,  Rivington/  of  the  Lcmdon   Hospital,  couhl   not  iaacJS 
seen  by  him  recogni/e  nny  shortening,  and  in  his  experiments  uprMi  the  cudji*^ 
he  obtained  a  simihir  resnit.     Holmes/  also,  in  a  clinical  lecture  has*  stated  1* 
the  lengthening  is  less  marked  in  proportion  as  theabduccioD  and  outwArd  1 
tion  are  greater. 

In  some  cases  the  position  of  the  bead  of  the  femur  mav  in-  rccognij£i''i 
by  a  rectal  examination  :  or,  in  the  case  of  females  by  a  vaginal  exjunt- 
nation.  The  flexion  and  alMluction  are  due  in  sonie  measure  to  the  ten- 
sion of  the  psoas  ma^nus  and  iliaeus  internus,  and  perliaps  to  a  saniU^ 
condition  of  other  rotator:^  and  flexors ;  but^  according  to  Bigelow,  iht 
ilio-femoral  ligament  offers  the  chief  resistance*  and  constitutes  the  chief 
im|)edinient  to  the  restoration  of  the  bone* 

•  J  Rivitigton.  The  LuaMt.  1888,  vol,  ii   p.  521., 

»  Holmes.  Med.  Time?"  niid  «««..  Ot-l.  27,  IftTT. 
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haa  repurted  an  example  of  compound  dislocation  upon  the  forft- 
which  reduction  having  been  efl'ected,  it  was,  several  weeks  after 
followed  by  an  abseesa;  but  from  which  he  eventually  recovered 
)ly  useful  limb,  but  not  without  some  ankyloBJs. 
Sunn;  **In  the  dislocation  downward  and  forward  over  the  thyroid 
anterior  and  interior  portion  of  the  capsular  ligament  muBt  be  torn 
le  escape  of  the  head;  while  from  the  extremely  abducted  state  of 
le  moment  of  the  accident,  the  »nj»erinr  and  positerjor  portion  must 
ad  thus  escape  laceration. 


!0.  4fii 


Kii..  4fl2. 


\ 


V 


rior  view.) 

Disloeattriri  into  the  foramfii  thvroideuiri. 


tlustratea  this  dialot^tiou  and  the  condition  of  the  ligament.  It  is 
le  the  head  of  the  femur  occupies  a  position  over  the  thyroid  fora- 
le  the  charactcns^tic  deform ity  of  direction  in  the  limb  is  present, 
Ue]y  flexed  and  slightly  abducted  position,  the  superior  and  poa- 
porlron  of  the  ligament  is  tense  and  luddn  the  limb  in  Ha  state  of 
ion.  The  flexed  position  of  the  limb  is  due  mainly  to  the  necea- 
ondition  of  the  psoas  raagnua  and  iliac  us  muacles.  The  eharac- 
>n  of  the  limb  in  this  dialocation  is  inconsistent  with  the  integrity 
moral  portion  of  the  capsular  ligament.  The  greatly  increased 
een  the  anterior  inferior  spinous  process  of  the  ilium  and  the  ante- 
ibanteric  line  of  the  femur  cannot  be  accommodated  by  anything 
Tupture  of  this  portion  of  the  ligament.  The  head  of  the  femur 
over  the  thyroia  foramen  in  the  intact  state  of  this  portion  of  the 
t  in  order  to  acconiplrsh  this,  the  femur  nmst  be  flexed  to  the  right 
le  longitude  of  the  trunk.  This  is  illustrated  in  F^ig,  4<>4.  An 
of  this  fi^ire,  or  id'  the  specimen  which  I  herewith  exhibit,  will 
the  positive  statement,  that  in  the  downward  and  forward  disloca- 
flb  i»  found  in  the  position  generally  characterit^tic  of  this  form  of 


»  Taylor,  The  Lancet,  1«81»  vol,  i,  p.  732 
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the  accident,  the  only  iintorn  part  nf  the  capsule  will  be  the  Uj>w»n1  an*!  -. -^^ 
ward  [iGrtion,  as  is  illustrated  m  Fig.  464/' 

Treatment. — If  we  attempt  to  reduce  by  manipulation,  it  will  \\t  jmiiHfr 
to  follow  the  same  rule  which  I  have  stated  as  applicable  to  dishjcaliong 
backward,  namely,  to  carrv  the  limb,  in  the  first  instance,  only  in  ihofte 
directions  in  which  it  is  found  to  move  easily.     Instead^  i'  f 

holding  the  leg  in  a  position  of  adduction  while  the  thigh  h  i  ,  >n 

the  abdomen^  it  will  be  necessary  to  carry  it  up  abducted;  and  whea 
the  furtlier  progress  of  the  knee  toward  the  belly  is  arrested,  the  limb 
must  be  moved  inward,  and  finally  hrouglit  down  adducted,  Wben  tlw 
knee  is  about  opposite  the  pubes,  or  a  little  lower,  in  its    '  ihe 

femur  should  be  gently  rotated  inward,  for  the  purpose  of  a  ,  the 

head  tow*ard  the  acetabulum.     The  reduction  mav  also  be  sQuaetnui'^  i 


Fiti.  4$R 


Fto.  4154. 


niustmtitig  what  wmuM  b«  the  4l«^rw  of  fi«fi<^ 
in  thyroid  rii8l<j«»tion  tf  t1j<»  llio^fiftnaral  porti'^w 
tuipdTtle  rerii&inetl  iintorn,     (iJunaJ 


J 

Tuia«4  untorn.  iipwuril  nuti  Uack- 
wartl  portion  of  eupaiiUr  ii|ui;tiniGnt 
in  thyroid  dialocotion.     ((junu.) 

facilitated  by  lifting  the  bead  of  the  bone  with  the  aid  of  a  band  |wu^ 
under  the  upper  portion  of  the  thigh  and  over  the  shoulder  of  an  as?wt- 
ant ;  by  giving  to  the  shaft  of  the  femur  a  alight  rocking  motion  wbettA- 
is  about  to  enter  the  socket:  by  pransing  with  the  hand  against  the  '''^ 
of  the  bone,  antl  by  lifting  at  the  knee. 

In  one  of  the  examples  recorded  by  Markoe  {Ciwe  8),  the  reduction  wi«  afj*^ 
plisbed  in  tho  second  atteaipt,  by  rotating  the  thigh  inwiird  iu«t ««  tbi*  tinf 
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descended  below  a  right  angle  with  the  body,  in  tbe  manner  wbich  I  have 
Dve  directed ;  but  in  the  second  example  (Oaae  9),  a  similar  manceavre  carried 
'the  head  acroea  into  the  ischiatic  notch,  while  tbe  reduction  was  linally  acconi- 

f dished  by  rotating  the  thigh  outward,  and  at  the  same  iiioiueut  adducting  the 
imb  Btrong^ly  in  a  directio«  which  cjirried  the  knee  behind  tbe  other  one. 
Markoe  concludea  that  the  latter  ninde  is  preferable,  because  it  will  throw  the 
bead  of  tbe  bone  a  little  upward  as  welt  as  outward  ;  in  which  direction  it  will 
find  a  more  gently  inclined  phine  toward  tbe  Hr>cket,  lie  adiuila,  however,  that 
both  methods  may  accomplish  tbe  aame  result.  But  I  am  quite  certain  that  the 
method  by  rotatiou  of  the  shaft  of  the  fetuur  inward  in  in  g<?neral  most  likely  to 
succeed.  In  this  way  also,  I  think,  both  W.  fl.  Van  Buren,  of  New  York/  and 
R.  L.  Brodie,  of  the  U.  8.  Army,  were  successful ;'  it  is  tbe  method  preferred  by 
Bigelow,  who  also  recognizea  the  propriety  of  making  outward  rotation  when 
inward  rotation  fails.    ''  Flex  the  limb  toward  a  perpendicular,  and  abduct  it  a 

Fio.  4«5. 


i 


V 


KednctioD  of  thyroirl  dieloeation  by  tniniipiUatioii.     [From  Bigelow,) 

little  to  disengage  the  bead  of  tbe  bone ;  then  rotate  tbe  thigh  strongly  inward, 

adducting,  ana  carrying  the  knee  to  the  floor/'    It  is  especially  worthy  of  notice 

^that  Anderson,  so  long  ttgo  as  1772,  in  the  case  already  quoted,  practised  success- 

"fally  almost  preciaely  the  same  method,     hi  one  example  mentioned  by  Markoe 

ICase  7),  it  is  pretty  evident  that  tbe  head  of  tbe  femur  was  thrown  into  the 

chiatic  notch,  bv  bavin]?  flexed  the  thigh  toti  much,  so  that  "  the  knee  touched 

^__tie  thorax/*    Indeed,  it  is  questionable  whether  it  will  be  best  ever  to  bring  the 

'thigh  much,  if  at  all,  above  a  right  angle  with  tbe  body,  tjince  any  further 

flexioD  can  only  throw  the  bead  below  tbe  acetabulum,  when  in  fact  it  is  already 

^■too  low. 

^B  K.  8m  a  painter^  set.  SS^  fell  from  tbe  secoDd-story  window  upon  a  atone  pave- 
^ncteDtf  striking,  as  he  belie ve*ii  upon  ihe  inside  of  his  right  knee.  I  saw  him 
^mrtthin  an  hour,  and  found  the  right  tibia  partially  dislocated  oytward*  the  cor- 

1  W.  n,  Vnn  Bureii.  New  York  Mod.  Time^.  .»nn.  185ft,  p.  127. 

*  R.  L,  Bnxiiej  Memphia  Med.  Reoortler,  ^^ppt.  lsr>7.  fi.  *M\:   from  Cburleatnn  Mi-d.  Hftv. 
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reapoacling  patella  dialocat^d  completely  outwanl  and  the  right  femur  in  tb« 
foramen  thyroideum.  His  thigh  wm  forcibly  abducted,  sligUily  rotated  outwwi 
and  lengthened,  by  mejuiuretnent  made  from  the  pelvis  to  the  ankle,  one  mi 
and  a  half  The  distance  from  the  anterior  superior  spinous  process  to  the  fokl 
of  the  groin  was  ten  inehes,  but  upon  the  sr^und  side  it  wsm  only  eight  lod* 
halC  The  head  of  the  femur  could  be  distinctly  felt  in  front,  just  undef  tk 
pubes.  Having  adtninistered  chloroform,  I  firsst  reduced  the  tibia  and  tk 
patella,  then  Bciziug  the  thigh  and  leg,  I  flexed  the  thigh  upon  the  body,  ctnj* 
mg  the  limb  Ujiward  abducted  uutil  it  was  nearly  or  i|uite  at  a  right  angle  ifilfc 
the  body,  thi'D  ineliniDg  the  knee  slightly  inward,  I  brought  it  down  apiu,  mi 
when  the  thi^h  had  nearly  reached  the  bed,  it  fell  into  its  ii*ocket  with  ndatt 
flapping  sensation.  In  es^ery  step  of  the  pnioedure  I  followed  the  inciinatios  of 
the  limb.     The  recovery  was  rapid  and  complete. 

Sir  Astlej  Cooper  ad vise^n  that  tlie  patient  shall  be  plficed  upoB  hi* 
back,  with  h\f^  tlii^bs  sepanited  as  far  m  possible.  The  pulleys  are  ti> 
be  made  fjiM  to  n  i>and  drawn  iicross  the  perineutn  of  the  dit^lotrated  limb* 


Sir  Astley  Cooper's  mode  of  reducing  a  recent  dis'ocation  into  the  foramen  thyroideuDi. 

in  a  direction  upward  and  outward ;  while  a  counter-band  is  to  be  passetl 
around  the  pelvis  through  the  band  attached  to  the  pulleys,  and  secured 
to  a  staple,  or  delivered  to  assistants  placed  upon  the  sound  side  of  the 
body.  When  everything  is  arranged,  the  pulleys  should  be  acted  upon 
until  the  head  of  the  femur  is  felt  moving  from  the  foramen  thyroideum; 
at  this  moment  the  surgeon  must  pass  his  hand  behind  the  sound  limb, 
and  seizing  upon  the  ankle  of  the  dislocated  limb,  adduct  it  forcibly,  thus 
converting  the  limb  into  a  lever  of  the  first  order. 

If  the  dislocation  has  existed  some  time,  he  recommends  that  this 
procedure  shall  be  varied  by  placing  the  patient  upon  his  sound  side 
instead  of  his  back,  and  attaching  the  pulleys  perpendicularly  over  the 
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ly.     He   especially  cautions  as  not  to  flex   the   thigli  during  tliese 
maiiceuvres,  lest  we  force  tlie    head    of  the    bone    hack  ward    into  the 
pschiatic  notch,  whence  he  affirms  tliat  it  cannot  afterward  be  returned 
its  socket ;  but  the  experience  of  surgeons  lias  since  shown  that  this 
latter  fstiitement  is  incorrect,  find  that  it  nniv,  in  some  cases,  be  afterward 
^reduced,  although  it  has  fallen  intt*  the  ischiatic  notch, 

Mr.  Lbtcin  says  that  this  accident  happened  to  himself  while  attempting  to 
iliC6  adislocaticin  of  only  a  few  h«urft' standing,  in  a  young  and  powerful  man, 
at  he  httfl  no  diftlculty  in  returning  it  to  itn  first  position.' 
Brainard,  of  Chicago,  reduced  thi.s  diwlocation,  after  both  the  compound  pul- 
leys and  Jarvis's  adjuster  had  failed,  by  i>lacing  between  the  thigtis  a  piece  of 
ood  wrapped  about  with  several  hiyers  of  a  wadded  cjuilt,  and  making  use  of 
is  as  a  fulcrum  upon  which  the  thigh  operated  ^  a  lever.    The  legs  were  sim- 
'ply  pressed  togther,  care  being  taken  to  keep  the  kneea  straight.' 

The  majority  of  siirgeoiis  of  the  present  day  place  the  limb  in  the 
flexed  position  before  attemptin;^  to  make  traction.  This  may  be  done 
with  the  patient  lying  upon  his  back,  and  by  the  hands,  alone  or  with 

Fnj.  4rtT. 


T«ct  of  llexion  upon  the  iljO'femur»1  ng»iii<*ut  in  the  Uiyrojil  diflloc^tioiu  (From  Big«low,) 

pulleys,  or  the  patient  may  be  placed  in  a  sitting  posture,  and  the  exten- 
sion made  at  right  angh's  with  the  hinly.  In  all  of  these  attempts  to 
reduce  by  traction,  measures  nmst  be  taken  to  secure  immo1)ility  to  the 
pelviB* 

A  man,  40  years  of  age,  wa«  admitted  to  Beilevue,  having  a  ili^ilneation  of  the 

I  left  femur  into  the  foramen  thyrrMdeuni,  which  had  been  raused  six  hours  be- 

fore.      The  limb  wa.«i  stligbtJy  alKlufted^aiid   moderately  flexed  upoa  the  pelvia, 

rhile  he  was  lying  upon  tlie  bed;  ttie  position  being  that  rcpreaented  in  Fig, 

57.    There  wan  a  very  marked  depression  in  the  situation  of  the  trochanter 

1  Practicfll  Burg.t  Amer.  ed     p.  9S. 

»  Braiiiani,  North wesUiru  Med,  ftnd  Sur§.  Jouni.,  1S*2. 
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major,  and  a  fulness  upon  the  inside  of  the  limb,  caused  by  the  tensiou  of  i 
►  long  adductors.     The  patient  being  under  the  influence  of  ether,  the  h<ju»e  sof* 

§eon,  Dr.  E.  LK  Iludeion,  firsit  attempted,  under  my  iD^trucn'oD.  to  reduce  iii« 
islocation  by  manijmlation,  fiexiou,  and  rotation,  with  adduction;  hut  failing 
in  this,  a  fobled  sheet  wa.s  placed  in  the  perineum  corresponding  to  the  diaio- 
CKted  limb,  and  committed  to  assiatants,  who  were  directed  to  pull  upward  ttnl 
outward,  the  patient  lying  upon  his  right  side^  with  his  left  thigh  tlere»l  u^i 
right  an^le  with  his  body*  I>r.  Hudson  then  passed  a  Ijand  ufider  th»^  nppo 
part  of  the  thigh  and  over  his  .shoulders,  lifting  and  pressing  the  knee  forciblT 
inward  at  the  same  time.     In  a  few  seconds  the  reduction  was  iiecompli«he«L^ 

After  the  roiiuctiou  is  accomplished,  the  paticiu  should  be  laid  njm 
his  hack  in  bed,  b«t  instead  of  rotating  the  lin»b  outward,  a*  I  bvf 
advised  after  a  dislocaiion  upon  the  dorsum  ilii  or  into  the  isehiniic 
notcb,  it  should  be  gently  rotated  inward,  and  the  Icneets  thus  botift^l 
togetlier. 


§  4.  Difilooations  Upward  and  Forward  upon  the  Fubea. 


5t/n.—'*  Upward  und  forwiirtl  on  the  harizontnl  bruuch  t>f  the  ^bartsliou*;"  Cb'^l'o*- 
••  Forward  ujton  the  pubei ;"  Pirrie,  *'  On  the  IwxiT  of  the  uuljes.  b«low  the  rnuto*  ^ua 
transverse 


I  ujton  the  pubei ;"  Pirrie,     *'  On  the  Iwxiy  of  the  pijl>es,  b«low  the  upto*  to 
'  part  of  the  kme;'*  Skey.    '*  Sur-pubic;"  Oredy.    **  Ilio  pubic:"  M*l|tiifii*. 


Causes. — This  accident  is  generally  oecasioned  by  a  fall  upon  tht  fof»t 
when  the  leg  is  thrown  backward  behind  the  centre  of  gravity;  as  id  i 
fall  from  the  back  end  of  a  wagon,  the  foot  being  instinctively  rhrown 
backward  in  order  to  save  the  head ;  or  it  may  happen  to  a  person  who, 


Fio.  us. 


Speeimen  of  dislocation  wp"in  the  pabea,  in  St.  ThomA«*i  Ho«pitftl      ^  F*n>m  8ir^  ( 

while  walking,  suddenly  puts  one  foot  into  a  hole,  in  con9e(|Qenee  of  i. 
the  pelvis  advances,  but  the  leg  and  upper  part  of  the  body  inclim' 
ciblv  backward.  OecasioTially  it  has  resulted  from  a  fall  upon  the  ^ 
of  the  pelvis,  or  from  a  severe  blow  receive*!  upon  the  same  part. 
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patient  was  admilled,  tinder  the  care  of  Dr  lire,  into  St.  Mary's  Hospital, 
London,  with  a  dislocation  upon  the  piilje^  occasioned  hy  svviinming,  Hia 
account  of  it  wm^  that  when  in  the  act  ot"  '*htriking  out''  lie  felt  a  catch  in  the 
right  groin  which  he  thought  was  cramp,  and  that  he  wa«  able  to  walk  after 
the  accident,  hut  with  a  good  deal  of  diniculty.  The  examination  proved  that 
be  had  a  dialocation  upon  the  puhes,  which  Dr.  Ure  easily  reduced. 

Fathologfical  Anatomy. — Sir  Astley  Cooper  dissected  the  hip  of  a 
person  whose  tlii^h  had  been  dislocated  upon  the  pube^s  for  some  time, 
the  true  nature  of  the  aecident  not  linviiig  heen  at  first  recognized.  The 
acetabulum  was  partly  filled  by  bone,  and  partly  occupied  by  the  tro- 
chanter niajor,  both  of  which  were 

much  altered  m  their  form.     The  ^^^-  ^^^^ 

^H  capsular    ligament    was    exten- 

^P  sively  torn,  and  the  I  i  gam  en  turn 

"  t e res  b  ruk e n  ofli*  eotn p  1  ctel y .    T h  e 

I       head  and  neck  of  the  femur  had 

^ft  torn   up  Pou part's  ligament,  so 

^m  as    to  penetrate  between  it  and 

^P  the  pubes,   and  lay  underneath 

^^  the    iliacus    in  tern  us   and    psoas 

I       muscles ;     the     anterior     crural 

^K  nerve  was  lying  upon  these  mus- 

^m  cles,  over  the  neck  of  the  femur. 

The  head  and  neck  were  flattened 

and  otherwise  much  changed  in 

form.     Upon  the  ttibes  a  socket 

was  formed  for  the  neck  of  the 

tliigh-bone,  the  head  being  above 

the    level    of    the   pubes.      The 

femoral  artery  and  vein  were  to 

the  inner  side  (Fig,  408)* 

The  head  of  the  femur  may  be 
ft>iUid  lying  far  forward  upon  the 
pubes   (Figs.    47 12,    473),   men- 
ti«:»ned  below ;   or  it  may  lie  fur- 
th^r   back,  along   the  ilio-pubic 
in5»rgin,  and  rests  below  and  in 
fr-ont  of  the  anterior  superior  spi- 
nous process  of  the  ilium,    When 
thi^  headrests  directly  below  this 
P**oeess,  the  dislocation  is  con  si  d- 

-^^d  anomalous  or  irregular,  and  this  form  will  be  considere<l  hereafter  as 
BP^^  **  subspinous '' dislocation* 

3^n  the  aceomfianying  drawing  the  relation  of  the  ilio-femoral  ligament 

0^    the  head  and  neck  of  the  femur  is  shown,  when   the  head  ascends 

^*^derately  upon  the  pubes.     The  extretne  displacement  shown  in  the 

p^oceding  illustration  from  Sir  Astley  Cooper  is  only  possible  where  that 

[^T^tiou  of  the  capsule  beneath  the  obturator  internus  is  torn,  and  perhaps 

^^e  obturator  itself.     According  to  Bigelow,  the  ilio-femoral  ligament 


PislocAtioii  upKin  the  pyl^es  below  the  ante- 
rior inferior  spinoua  process  of  the  iliuni. 
(From  Bipelr>w-j 


■Jfedical  NcwB  »n<l  Librnrv,  vol,  xvL  p«  1.  from  Lood.  Lancet,  Nov.  7,  1S67, 
■-  46 
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and  the  psoas  magnus  und  iliacu&  internum  are  then  the  only  remaming 
causes  of  e version. 

The  feraorftl  artery  and  vein  are  usually  found  open  the  inner  side  of  the 
head,  but  occasionally  these  vessel  a  are  in  front  of,  and  aometimes  external  lo. 
the  head. 

Iji  a  i^ase  related  by  Golcismith.  of  Lf>uisvine.'  where  the  femoral  artery  ww 
situated  in  front  of  the  head,  and  the  disk»catiiin  remaining  unreduceii.  at  thf 
end  of  two  months  a  difl'uae  aneurism  having  formed^  the  primitive  iliac  ww 
tied,  and  the  patient  died  on  the  fillh  day.  The  autopsy  revealed  an  opfuiiig 
in  the  artery  through  which  the  head  of  the  bone  had  passed  until  it  lay  within 
the  cavity  of  the  aneurism. 

Kronlein^  reporta  a  case  of  tearing  of  the  femoral  vein,  in  a  caae  in  which  the 
leg  had  been  thrown  so  violently  backward  that  the  heel  touched  the  back  of 
the  shoulder. 

The  weakest  part  of  the  anterior  and  upper  portion  of  the  capsule  kn 
according  to  Prof  Gunn,  *^  where  it  is  not  reinforced  by  the  ilio-femonti 


Fro.  470. 


Fio.  471. 


Kjcterniil  vi«w  orpiiljie  dislocation.  Pos- 
terior l>nrrl<ir  «»1'  the  great  trochanter  occypy- 
ing  the  ftceiabulym.  presaing  lK?fi>re  it  the 
posterior  untorn  half  of  capeule.     (Qunn.) 


Anterior  vit^w ;  ihowtnc;  cnn^nuitf  o^ 
struct ura  l>etwe«n    Ui«   itio-f^iMtit^l  t9%4 
inferior  Iiordor  of  ptietcri*tr  h*lf  i»f»/^ 
mlar  liifcament,     iGtmn.) 


fibres.     Through  this  the  head  escapes  and  rests  in  front  of  the  bcxh  <»f 
the  piihis,  the  posterior  surface  of  the  neck  resting  on  the  eclgeof  tW 
acetabulum,  and  the  posterior  bortler  of  the  great  trochanter  ^.    '' 
somewhat  into  the  socket.     The  portion  of  tlie  eapaule  which  r. 
untom  is  the  whole  of  the  poeterior  half,  and  that  part  of  the  aiiutw^ 


1  CtoldaTnith,  Amor.  Joiirn.  Me<l.  Pci.,  July,  18ai>,  p,  30. 
'  Rronlein,  Poiiiiot,  «ip.  fit.,  p.  Ift72. 
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half  covered  and  strengthened  by  the  reinforcing  ilio-femoml  fibres. 
The  posterior  half  h  forced  down  into  the  acetabulum  bj  the  trochanter 
major,  wbich  eiieroaches  upon  that  cavity."  Being  thus  pressed  into 
the  acetabuhira,  this  portion  becomes  ''  moderately  tense,  but  it  does  not 
exert  much  influence  on  tliis  dislocation  in  any  way.  On  the  contrary, 
the  ilio-femoral  portion  of  the  capsular  ligament  in  front,  with  the  pos- 
terior untorn  portion  from  below  the  cervix,  holds  the  dislocated  head  in 
its  luxated  position.     In  this  dislocation,  the  ilio-femoral  portion  of  the 


Fio*  472. 


Fit?.  473. 


(>• 


) 


<Bigelow.) 


Pubio  (iialocation.    (Big«low.) 


Capsular  ligament,  by  its  continuity  with  the  inferior  fjorder  of  the  pos- 
?rior  untorn  portion,  possesses  its  usual  potoncy. 
Symptoms. ^^ — -The  tbigh  is  shortened  sometimes,,  but  nut  always ;  ab- 
^ ducted,  flexed  slightly,  rarely  extended,  and  rotated  outward.  The 
trochanter  major  ia  carried  back  and  lost,  or  nearly  so,  while  the  head 
of  the  bone  may  be  generally  felt  like  a  round  ball,  lying  upon  or  in 
front  of  the  body  of  the  pubes,  in  most  cases  outside  of  the  femoral  artery 
and  vein.  Larrey  saw  a  patient  in  whom  the  femur  wa^  placed  nesriy 
at  a  right  angle  with  the  body  ;  antl  Pliysick  once  met  with  a  dislocation 
apon  the  pubes  **  directly  before  the  acetabulum,''  in  which  the  limb  waa 
not  at  all  shortened,  but,  on  the  contrary,  a  very  little  lengtliened.* 
Other  surgeons  have  occasionally  seen  similar  examples. 

The  differential  diagnosiB  between  a  fracture  of  the  neck  of  the  femur 
and  this  dislocation  may  be  thus  briefly  stated.     In  the  fracture  there  is 

'  Doraej'd  Surgery,  vol.  i.  p.  23S,  1813. 
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crepitus,  mobility,  slight  eversion  easily  overcome,  no  abduction,  tS 
troclianter  major  rotates  on  a  short  radius,  and  the  bead  of  the  boue 
cannot  be  Ml,  In  this  dislocation  there  h  no  crepitus,  the  b'mb  is 
immobile,  the  eversion  is  extreme  and  not  easily  overcome,  the  thigh  ii 
often  abducted,  the  trochanter  major  rotates  upon  a  longer  radius,  and 
the  head  of  the  bone  can  generally  be  distinctly  felt  in  its  unnatand 
position. 

Prognosis. — ^Sir  Aatley  Cooper  remarks  that  although  this  jiocideoi 
is  easy  of  detuction,  he  has  known  three  instances  in  which  it  was  over- 
looked, and  he  cannot  but  regard  such  errors  as  evidence  of  great  car?- 
leasness  on  the  part  of  the  surgeon  who  is  employed.  The  reduction  hu 
generally  been  accomplished,  in  recent  cases,  with  no  gi'eat  difficulty; 
and  wlien  not  reduced^  the  patients  have  occasionally  recovered  witk 
very  useful  limbs. 

Treatment — From  the  several  reported  examples  of  dislocation  upon 
the  pubes  reduced  by  manipulation,  it  would  be  difficult  to  draw  »nv 
practical  conclusions,  since  the  methods  have  differed  so  widely  froiu 
each  other,  I  shall  mention  only  four,  which  may  be  found  in  our  own 
journals.  One  of  these  haa  already  been  mentioned  in  connection  with 
the  history  of  this  process,  as  a  case  of  compound  dislocation  reflucedbT 
I>r.  Ingsills,  of  Chelsea,  Mass,;  and  two  examples  were  reported  bj  E. 
J.  Fountain,  of  Davenportj  Iowa,  Dr.  Ingalls  succeeded  by  carrying  the 
limb  into  its  greatest  sLite  of  abduction,  and  rotating  the  thigh  inward; 
the  replacement  of  the  bone  being  aided  also  by  pressing  upon  its  beid 
with  his  fingers  thrust  into  the  wound ;  while  Dr,  Fountain  succeedd 
equally  in  both  of  liis  cases,  by  an  almost  opposite  mode  of  procedure, 
namely,  by  adducting  the  limb  forcibly,  rotating  the  thigh  outward,  lod 
then  flexing  the  thigh  upon  the  body. 

The  first  of  Dr.  Fountain's  cases  occurral  in  June,  1854.  The  inalient^io 
adult  male,  had  fallen  tVom  the  second  story  of  a  house  to  the  ground,  fracturiaR 
hie  lower  jaw  and  dislocatinfr  hia  left  hip.  The  limb  wjia  a  trifle  short€Dedin^ 
the  foot  atronj^ly  everted.  The  prominence  of  the  trochanter  waa  leaeiied,  »od 
the  head  of  the  bone  could  be  felt  upon  the  puhea.  Asskted  by  Dr.  Arnald,  N 
reduced  the  limb  in  the  following  manner;  The  patient  was  laid  on  the  flo"^ 
and  placed  oorapletely  under  the  influence  of  chloroform.  The  dislocAled  li«'^ 
was  then  "seis^ed  by  the  foot  and  knee  and  rotated  outward,  the  leg  flexed  »0" 
carried  over  the  opposite  knee  and  thigh,  the  heel  kept  well  upland  thekn** 
pressed  down.  Thid  motion  was  continued  by  carrying  the  thigh  over  ihesfjO"** 
one  Sii  high  as  the  upper  part  of  the  middle  third,  the  foot  being  kept  firn^'T 
elevated.  Then  the  limb  was  carried  directly  upward  by  elevating  thek»«!«' 
while  the  foot  was  held  lirm  and  steady,  at  the  same  time  making  gentle  i*cillj| 
tiona  by  the  knee,  when  the  head  of  the  bone  suddenly  drooped  into  its  socket. 
The  time  occupied  was  not  more  than  thirty  seconds,  and  the  force  einpKT*" 
was  very  slight. 

The  second  caiie  occurred  on  the  3lHt  of  October,  1855,  in  the  peniou  o'  ** 
Irish  laborer,  the  dislocation  having  been  occasioned  by  falling  with  »  ^^^ 
while  riding.  The  reduction  was  etfected  in  about  twenty  seconda  by  lh«»*''** 
process  and  without  the  aid  of  chloroform. 

Dr.  Henry,  of  New  York,  aucceasfully  reduced  a  dislocation  of  the  fcraur  up^" 
the  pubes  after  tweoty-Bix  days.  The  flrst  attempt,  made  October  2'id,  wg>  "J** 
•ucceMsfuL  The  second  attempt  was  made  October  2t»th»  Alter  repeate<i  tfi3W*« 
by  forced  abduction  and  circumduction  the  head  of  the  bone  wan  thrown  ""^^ 

'  FounUin,  New  York  Jcium.  Med.,  Jan.  166 A,  p.  <S9  t»t  m*i* 
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I  thyroid  foramen,  after  which  by  abd 
into  the  acetabulum 


>n  and  extension  it  was  conve; 
He  wai  dismirised  cured  in  about  three  montha.^ 


yed 

^H      It  is  probable  that  no  one  method  will  succeed  equally  well  in  all 

^H cases;  but  if  the  head  of  the  hone,  as  in  the  case  dissected  by  Sir  Astley 

^r  Cooper,  has  not  only  actually  surmounted  the  puhes^  hut  pushed  itself 

fairly  into  the  pelvis,  then  the  limb  oiif]:;ht  to  be  abducted  in  the  manner 

practised  by  Ingalls,  and  forcibly  rotated  outward,  in  order  that  the  head 

may  be  thus  lifted  over  the  pubes ;  and  subsefjjuently  it  should  be  flexed 

npon  the  body,  adducted,  and  brought  down.     Btit  in  this  mam^uvre  we 

II      ought  to  be  careful  not  to  continue  the  rotation  outward  after  the  head 

^ft  of  the  femur  has  risen  abrH'e  the  pubes,  lest  tlie  head  and  ueck  should 

^B  grasp,  as  it  were,  the  psoas  magnus  and  iliacus  iuternus  muscles,  under- 

^■ll€^atb  which  they  have  been  thrust.     On  the  contrary*  it  will  be  neces- 

^^aary  at  this  point  to  rotate  the  thigh   again  gently  inward,  which,  by 

compelling  the  head  to  hug  the  front  of  the  pubes,  will  enable  it,  while 

the  flexion  is  being  made,  to  slide  downward  under  these  muscles  towsird 

the  socket.     If,  however,  tlie  head  of  the  bone  has  never  risen  upon  the 

summit  of  the  pubes,  and  is  not  actually  engaged  under  the  muscles 

I  which  pass  over  it  at  this  point,  then  the  rotation  outward  will  not  be 
uecesssiry  iu  any  part  of  the  procedure. 


Barroo  Larrey  hm  reported  ft  case  of  dialocation  "before  the  horizontal  por- 
tioD  of  the  jmbes/'  which  he  reduced  *' by  suddenly  raising  with  hia  ahoulder 
the  lower  extremity  of  the  femur,  while  with  both  bauds  be  depressed  the  head 
of  the  bone, "'^  This  case  was  atteuded  with  the  unusual  phenomenon  of  the 
thigh  placed  at  a  right  angle  with  the  body. 


Fio,  474. 


^P      If  reduction  is  attempted  by  extension,  the  patient  ought  to  bo  laid  on 
ills  back  upon  a  table,  with  the  dislocated  limb  falling  off  slightly  from 
,its  side.     The  extending  hand^  made  fast  above  the  knee,  should  then  he 
Secured  to  a  staple  in  the  line  of  the  axis  of  the  dislocated  thigh  and,  of 
Course,  below  the  table  ;  while  the  counter-extending  band,  crossing  under 

M.  H.  Henry,  Anier*  .Itnirn.  Med,  Pci.,  Jan.  Itt76. 

Larrey,  Lomion  Mwb-Chir.  Rev.,  Dec-  ls20,  p,  fiOO;  vol.  u,  fir^t  series,  from  Bullitiu 
"  tFac.  deM6d..  No.  1. 
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the  perineum.,  shoutd  be  made  fast  in  the  same  line,  above  the  level  ot 
the  table,  and  bejond  the  heiid  of  the  patient.  When  extension  is  com- 
menced, vLiid  the  head  of  the  femur  has  begun  to  mov^e,  the  reiluctioiz 
may  sometimes  be  facilitated  by  lifting  the  upper  part  of  the  thigh  witb 
a  jaek-towel  or  a  band  passed  under  the  thigh  and  over  the  neck  of  tins 
surgeon,  as  I  have  recommended  in  both  of  the  backward  dislocations 
It  may  be  found  advantageous,  also,  to  flex  and  rotate  the  limb  afte^ 
extension  has  brouijht  the  head  near  the  socket. 


i 


I 


§  5.  Anomalous  or  Irregular  BislooationsJ 

Dislocations  directly  TTpward  above  the  Margin  of  the  Acetabulun 
and  below  the  Anterior  Inferior  Spinoiis  Process, 

%n. — ^*'8uB-cotyloidiennes;''  Miilgaigne.    "Subspinous/'    '*  Sixth  dielocmiioti;**  Mlitte 

Malgaigne  affirms  that  the  head,  in  this  dislocation,  is  situated  externa 
to  the  anterior  inferior  spinous  process,  and  about  one  inch  below  th 
anterior  superior  spinous  process. 

It  is  in  this  position  that  the  head  of  the  femur  is  found  in  a  specimen  depo 
ited  ID  the  muaeurii  of  the  Surgical  Clinic  of  Bonn^  by  Kronlein.     A  new  coty 
loid  cavity  exist*  po«terior  to  and  *m  a  level  with  the  anterior  inferior  spinous::— 
process,*    Blasiua,  of  Halle,*  anyn  that  he  has  been  able  to  reproduce  this  diaic^^ 
cation  upon  the  cadaver  by  fr/rced  extension  (dorsal  flexion),  eombiued  wit 
adduction  and  outward  rotation. 

The  ayniptoms  which  characterize  this  accident  are  shortening  of  tlii^H 
limb,  sli^lii  abduction  and  extensiun,  with  rotation  upward*     The  eve 
sion  of  the  toes,  together  with  the  slight  amount  of  sliortening  which  hi 
in  general  been  observed,  has  led  sevenil  times  to  the  supposition  that 
was  a  fracture  of  the  neck  of  the  femur ;  but  the  rigidity,  and  the  positioi^ 
of  the  trochanter  and  head  will  usually  render  the  diagnosis  clear. 

The  following  was  probably  an  example  of  the  subspinous  dii*h>cation  :  R  SCT 
set.  51,  was  thrown  backward,  in  wrestliog,  in  1851.     He  felt  a  snap  in  the  hi^= 

i'oint,  and  found  his  thi^'h  placed  in  a  position  of  moderate  adduction,  so  tb^ 
ie  could  get  his  knees  tugetner.  He  was  able  to  walk,  but  not  without  limpini 
This  condition  continued  three  yeara.  during  which  time  he  was  constantly  lam* 
and  ftulferefl  much  pain  when  walking.  At  the  end  of  this  period,  when  in  th 
act  of  jnmping  from  his  wagon,  his  Loraes  hsivitig  become  frightened,  he  felt 
snap,  and  at  ohce  the  complete  fanctioiiw  of  the  joint  were  restored.  He  coul- 
walk  without  pain  or  halt,  and  he  could  briug  his  knees  together.  Three  month 
later,  while  ascending  a  flight  of  stepB^  carrying  a  heavy  weight,  his  foot  slipj 

1  MaJgaigne^  Traits  doa  Fnic.  et  des  Lux.,  torn,  li,  p.  850  et  seq.     Samtiel  Cooper.  Fii 
Lines,  vnL  ii.  p.  3»L     I'irrie'a  Surg  .  Amer.  ml.,  1S52,  p,  275.    Skey's  Surg.»  Amcr,  ^.f 
1851,  p.  110  et  .se^i-    Gibg<m*s  Surg.,  sixth  American  ed.,  vol,  i.  p.  386.*   Guy's  Hof=i 
portal  183rt.  vol.  J.  pp.  7y  ami  97;  IS'dH,  voL  iii*  p.  103>     Loadoti  Lancet.  Lond.  » 
vol.  i.  p.  184 :   1840,  vol.  ii.  p.  281  ;  1845,  vol.  i.  p.  412;  vol.  li.  p.  159.     Ijondon  Mk^   ..ii 
vdL  xix.  pp.  «a7  and  059  ;  vol.  x.  i>.  19  ;  vol.  xxxiji.  p.  404.     Medico-Chir.  Tniiis.,  vol   xx   ^ 
p.  112.     Leute's  paper  on  "  Anomalous  Dislocations  of  the  Hip-joiut/*  tn  Xew  York  Juurt*  - 
Med.  for  Nov.  lH5f ,  p.  314  et  seq.     Fbiladclphin  Med.  Examiner,  No.  51,     Ain^r.  Joum. 
Med.  Bi'i.t  vol.  xvi.  p.  14.     New  York  Med.  and  Phys.  Journ.,  1826,  vol  v*  p.  597.     K«i^ 
York  Jouru  Med.,  Jan.  1800,  Dr.  Shrady'a  caee.     DialcKatiou  of  the  Hip,  bv  Ja<3ob  J.  Big»* 
low,  M.D..  D^Ol*. 

'^  Krorileiti,  Poineot,  op  dt.,  p,  1075. 

*  Blaeiiia,  Archiv  fiir  kliii,  Chir,  Bd.  10,  Ha.  1.  p.  207. 
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the  dislocation  was  reprcwluced,  and  in  thi«  condition  it  reoaained  up  to  tlie 
[>eri(xl  at  whii^b  he  conKulted  me,  October,  18t>9,  1  found  the  thigh  apparently 
elimgatedf  bttt  upon  measurement  it  was  touiid  diortened  half  an  inch.  It  waa 
aoderAtely  abducted  aud  rotated  outward.  All  the  motioua  of  the  joint  were 
raitricted.  Although  I  feel  very  couhdent  that  the  reduction  could  be  again 
K!CompUehed,  the  patient  left  without  permitting  me  to  make  the  attempt. 


Fio.  47a* 


Fia.  4r«. 


1 


I  Suliipmoii6  litslof'tation  ;  the  Y-lig- 
i*il  itretchf^  the  netik  of  the  bone 
'*di  lie*  b«neath  it,     (Bigelow,) 


Sulijpitious  diHli'N^atioD.     Kronlein*rt  specimen- 


.  •*•  C,  let.  52,  waa  admitted  to  Bellevue  Hospital,  with  a  diBlocation  of  the 
J^bl  femur  upward.  He  had  f^dlen  nine  feet  into  a  cellar.  Dr,  Krrtkine 
•©o,  ia  whose  ward  the  patient  was  rereived,  called  my  attention  t<i  him  a 
[llOYirB  after  the  injury  \vm  received.  The  Itmb  wa**  shortened  one-fourth  of 
^- inch,  as  nearly  m  we  could  ascertain  ;  strongly  everted,  or  ro tasted  outward, 
^^t  hanging  parallel  with  the  other  when  he  wa^  standinjT;  the  right  foot  being 
*^  little  in  advance  of  the  left.  The  head  of  the  bone  oould  be  seen  and  felt  below 
*^tid  to  the  inside  of  the  anterior  superior  spinous  process.  The  trochanter  major 
**'ai  turned  back,  and  there  was  a  deep  depression  over  it.  The  limb  could  be 
U^ ig htly  adducted,  but  in  all  other  directions  it  was  immovable.  After  several 
~*ieffectual  attempts  at  reduction,  under  ether,  it  waa  tinally  reduced  by  simple 
Extension. 

M.  M.,  «t.  62,  was  admitted  into  the  New  York  City  Hospit-al  with  a  disloca- 
pion  of  the  left  femur  upward  and  forward  upon  the  ilium.  Dr.  Charlea  M, 
^IJin.  one  of  the  visiting  surgeons,  made  jtome  efforta  at  reduction  on  the  same 
ay,  but  failed.  On  the  fotlowdng  day,  in  the  presence  of  several  medical  gen- 
Peoden,  including  my.Melf,  l>r>  Allin  repeated  his  ctforLn  more  systematically,  and 
attcces'^fuL  Examining  the  limb  while  the  patient  was  on  his  back,  and 
the  influence  of  ether,  preparatory  to  the  operation,  1  found  it  shortened 
an  inch,  >*trongly  everted,  and  the  thigh  slightly  flexed,  but  lying  nearly 
pumllel  with  the  other.  The  thigh  could  be  adducted  <]uite  freely*  hut  in  all 
directions  motion  was  more  limited.  With  some  difficulty  it  could  be 
to  a  right  angle  WMth  the  body.  The  head  could  be  distinctly  felt,  but 
a.  directly  below  the  auterior  superior  apinoua  proceaa ;  and  from  thia 
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and  laliiTii^  upon  lu^  ktiee^  an^ 
much  bruisea  and  scratcbei]. 


position  ft  was  occasionally  moved,  while  manipalating,  farther  iorwun 
never  fairly  upon  the  pnbea,     Tlie  patient  was  a  spare  mau,  and  not  very  ma- 
cular.    The  accident  waa  caused  by  sttimbling  while  aacending  a  Hight  of  *tcp8, 

I  face.  The  skin  over  the  spine  nf  the  tibia  wju 
Dr.  Allin  made  an  attempt  at  reductiimf  Ist/by 
flexing  the  thigh  at  a  right  angle,  atid  rotating  outward  forcibly.  Thift  wai  qq- 
successful.  2a.  By  flexion  and  rotation  inward,  3d.  By  exteDsron  in  sev*r*l 
directions  by  the  hands,  including  vertical  extension  with  the  thigh  flexed  up^iii 
the  body.  4th.  Compound  pulleys  were  attached  to  a  lacque  above  the  knee,  tad 
counter-extension  was  made  by  a  folded  i^heet  pas^sed  under  the  perineum,  and 
secured  to  a  staple;  the  direction  of  extensioij  being  a  little  back  from  the  line 
of  the  axis  of  the  body,  as  recommended  by  Sir  Aatley  Cooper,  A  iack-tnwd 
was  placed  under  the  upper  part  of  the  thigh,  by  which  this  part  of  the  Haib 
was  litled  upward  and  outward  ;  a  folded  sheet  also  being  carried  across  the  pelvji 
to  render  it  steady.  The  extension  was  now  gradually  increased,  aad  the  limb 
was  ironi  time  to  time  rotated,  and  otherwise  manipulated,  so  far  as  its  coaditioo 
of  restraint  would  permit,  until  it  seemed  probable  that  this  method  was  tu  fiil 
also,  the  patient  having  now  been  under  the  influence  of  ether  nearly  an  hour, 
5th.  While  the  extension  was  extreme,  the  cord  was  cut  by  a  quick  stroke  of  an 
amputating-knife;  and  immediately  after,  while  the  limb  was  lying  ptimljried 
by  the  **  shock/'  Dr.  Aliin  seized  the  thigh,  raised  the  knee  a  little*  rotating  it 
inward,  when  the  head  fell  easily  into  it«  socket.* 

[Milner  reported  the  following  case:  A  man,  fet.  20,  fell  heavily  up<in  tht 
great  trochanter ;  got  up  and  suffered  severe  pain,  but  it  soon  passed  off;  ht 
conlinued  his  work  four  days.     On  examination  both 
Fio.  477.  legs  were  parallel;  foot  everted  at  an  angle  nf  filJ*; 

leg  short  one  and  one-eighth  of  an  inch;  bLpjuinI 
J^^^  absolutely  fixed  ;  whole  pelvis  moves  when  thish  i» 
flexed ;  left  trochanter  much  more  promiaont.  lad 
half  an  inch  higher ;  distance  from  anterior  sujx*nof 
spine  and  trochanter  same  on  both  sides  a^dispiicc- 
ment  backward  compeusjites  f(»r  upward  iuxjiiion; 
head  of  bone  nowhere  felt.  After  nui  "  -  i»^ 
reduction,  it  wiis  effected  by  following   i  '* 

ula,  viz.,  abduct  the  thigh,  rotate  it  simp..., .....  ^t- 
ward,  and  carry  it  into  hyper-extension,  then  rotiW 
rapidly  inward  and  place  it  straight. 

Barker  reported  a  case  of  a  boy,  who  fell  si  pUf 
with  the  right  leg  strongly  abducted  and  »oin(jwh*t 
flexed,  and  the  left  doubled  up  under  him.    He  \a& 
little  pain,  but  the  deformity  made  his  mother  «M 
]^_J    V       i  advice.    Standing,  the  right  thigh  was  sU^ii 

ll'^f     M     1  ducted;  and,  to  bring  the  foot  to   the  ^nm 

I'm     fm     I  pelvis   w*as    tilted;    thigh   slightly   flexed  ami   tw 

everted ;  flattening  in  region  of  trochanter  and  ohllttf- 
ation  of  fold  of  nates  ;  thigh  rigid,  and  coul  i 
flexed,  adductetl,  or  extended.    Reduction  wn 
as  follows:  drew  the  limb  gently  dowii 
long  axis,  ad  ducted,  flexed  and  then  r 
continuing  downward  traction,  and  rotate i 

Other  surgeons  have  met  with  cxamji- 
the  subspinous  dislocation  in  which  the  jmtirn^* 
have  been  able  to  walk  quite  well  innnedi»tf'5 
after  the  accident.  Bigelow  supposes  thai  i" 
these  cases  the  upper  portion  of  the  cnp^uio  b«* 
been  completely  torn  from  the  margin  of  the  acetabulunif  and  that  th« 
head  has  been  permitted  to  ascend  until  it  was  arrested  by  the  uml^ 

i  Brief  rep<*rt  of  same  cuae,  a«  a  *'  iupmpubic"  dlslocfttioHi  in  Archival  of  CtiiuW  ^^ 
gorj".  AprH  15.  1877,  p,  38, 
»  91,  Bttrth.  Ihtsp  Rep.,  1874. 


Appearance  of  a  subspiuouB 
dJskHtatian. 


ce  of  the  ilio-femoml  ligament  at  tlie  point  where  it  rises  from  the 
ai^rior  inferior  spinous  process  of  the  ilium. 

Bislocations  directly  ITpward,  between  the  Anterior  Inferior  and 

Anterior  Saperior  Spinous  Processes. 

%ii,— "  Supraspinous;"  mare  appropriaLely,  "  tntmAjyitiou^.'* 

Cummina  reports  a  case  which  occurred  in  the  practice  of  Gibson^  of 
New  Lanark,  where  the  head  of  the  hone  was  believed  to  be  nituated  just 
ove  the  anterior  inferior  spinous  process  and  below  the  anterior  supe- 
jor  spinous  process;  antl  also  a  little  inward  toward  the  pubes.  The 
tmb  wa-s  shorten e<l  fully  three  inches  ;  the  toes  everted  ;  adduction  and 
abduction  were  exceedingly  painful  and  difficult,  but  flexion  was  more 
eadilj  performed.  Tlie  head  of  the  bone  could  be  felt  in  its  new  position, 
especially  when  the  thigh  was  moved.  At  first  it  was  suppose<l  to  be  a 
fracture,  but  this  error  having  been  corrected-,  the  surgeon  proceeded  to 
ttempt  re<]uction  on  the  eleventh  day.     Extension  was  made  by  pulleys, 

Fio.  478, 


Suprftspiiinus  dislocation.     (From  Bigelow,) 

Ind  when  the  head  of  the  bone  had  descended  to  the  margin  of  the 
cavity,  Mn  Gibson  lifted  the  upper  end  of  the  femur  by  means  of  a 
towel,  at  the  same  moment  pressing  the  knee  toward  the  opposite  thigh, 
and  forcibly  rotating  the  limb  inward;  by  which  means  the  reduction 
vas  accomplished.* 

[The  following  case  of  thin  form  of  dislocation  appeared  In  my  clinic  seveml 
since:    The  patieat  wiw  a  lady  about  30  yeara  of  age  and  the  mother  of 

1  Cummins^  Qny*t  lloBplial  Reports,  Yol  Hi*  p>  103, 1838, 
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ieveral  children  ;  she  was  ehort  and  stout,  and  apparenlly  in  perfect  healtli.  In 
wjilking  the  right  Iimh  was  planted  tirinly  and  maintained  in  a  nearly  sCnlgbl 
position,  while  the  left  limb  made  a  half  circuit  arcmrid  it.  In  wianding  tte 
right  iirab  was  found  to  be  ahout  tvra  and  one-half  inchejs  shorter,  and  the  rifht 
foot  was  fixed  in  a  position  of  Mrong  fcrersion.  On  examination*  the  head  odkt 
right  femur  was  readily  discovered  between  the  anterior  inferior  and  antefior 
superior  spinous  proceasea.  Abduction  and  adduction  were  m<>deralely  iiee^btil 
flexion  was  slight.  The  lady  gave  the  following  biatory  of  l\er  case,  which  »i* 
confirmed  by  her  mother:  Four  years  previously,  while  in  confiuemeot,  her 
physician .  a  lar^e,  stout  roan,  had  "hastened  the  proce?ia  by  early  rupture  of  the 
membranes,  urging  her  to  make  great  eflbrti^,  and  during  eacli  pain  pr^og 
with  both  hands  very  lirmly  upon  her  right  knee.  8he  atate<l  that  at  dm©  the 
right  thigh  would  he  so  flexed  by  hia  great  pressure  as  to  be  forced  violefltjj 
against  her  body^  cauiing  acute  pain  at  the  hip.  She  BufiTered  far  more  this  iti 
other  confinement^^  but  when  it  was  over  the  limbs  were  placed  aide  by  side, 
and  she  was  comfortable.  Two  or  three  days  after,  in  attempting  to  chanp  her 
position  in  bed.  she  wa^  seized  with  violent  pain  in  the  right  hip,  and  iVom  tbit 
time  she  suffered  almost  constant  paLn  in  that  hip  for  a  year  more.  Whea  ehe 
began  to  leave  her  hed^  which  she  did  not  do  for  months,  there  was  a  mdoal 
change  going  on  in  her  right  1^;  it  gradually  became  shorter,  the  foot  oecam* 
more  and  more  everted,  and  at  lenglb  she  noticed  a  hard  tumor  forming  ontside 
of  the  inferior  spinous  process. 

The  case  wai  clearly  one  of  rupture  of  the  capaule  and  primitive  downwiH 
dislocation  caused  by  the  violent  flexion  and  abduction  of  the  thigh  by  the 
physician.  Then  followed  a  seriea  of  changes  in  the  position  of  the  head,  causd 
by  her  daily  voluntary  efforts  in  walking  and  working,  by  which  it  paagd 
upward  between  the  acetabulum  and  anterior  inferior  «pine,  and  finally  heoimt 
fixed  between  the  two  spines  in  a  rude  socket  of  its  own,] 

Lenle  has  seen  the  head  of  the  femur  in  the  same  position  as  in  the  cim 
reported  by  Cummins,  not  as  a  primitive  dislocation,  but  consei^uent  upmi  ii  -. 
attempt  to  reduce  a  dislocation  into  the  iachiatic  notch.  The  ahorteniof  »ii 
about  two  inch^;  the  limb  very  much  rotated  outward:  the  rotundity  of  tb 
aflected  hip  greater  than  that  of  the  other,  and  the  trochanter  major  one  inch 
farther  removed  from  the  anterior  stiperior  spinous  process.  The  heaJ  iif  ih* 
bone  could  be  felt  distinctly  in  its  new  position.  The  reduction  was  effected 
finally  with  pulleys,  by  the  aid  of  chloroform,  and  by  rotation  of  the  limb  Id 
various  directions.^  Morgan  also  reports  a  case  in  which  the  head  of  the  femar 
was  above  the  acetabulum,  and  a  little  to  the  outside  of  the  ilio-pectineal  emi- 
nence.* 

Some  of  these  dislocations  have  been  reduced  by  manipulation  alone^ 
or  by  manipulation  aided  by  pressure.     The  limb  should  be  seized  in 
the  usual  manner,  at  the  knee  and  ankle,  carried  up  toward  the  face^ 
abducted,  then   rotated  inward,  gently  adducted,  and  finally  broug^^ 
down  again  to  the  bed.     At  the  moment  when  the  rotation  and  adduc- 
tion commence,  the  head  of  the  bone  should  be  pressed  toward  the  sock^^ 
by  the  hands,  and,  if  necessary,  lifted  a  little  over  the  margin  of  the  ac?^ 
tabulum,  by  moderate  extension  at  a  right  angle  with  the  body.     Othe^ 
have  been  reduced  easily  by  extension  alone  after  a  thorough  trial   ^ 
manipulation. 

1  Lente,  New  York  Journ.  of  Med.,  Nov.  1850,  p.  314. 

'  Pirrie'8  Surgery,  p.  276.     See,  also,  Phil.  Med.  Exam.,  No.  51,  Mutter's  paper. 


MeolimniiiEzi  of  *'  aoterior  oblique  ^iialocatioix/'     (From  Bigelow.) 

the  ♦*aDterior  oblkiue  disIocatioD,*'  in  which  the  limb  is  found  greatly 
^^ducted,  and  at  the  same  time  strongly  everted,  is  a  regular  dorsal  dis- 
*^c^tioii-,  the  head  being  advanced  upon  the  dorsum  to  a  point  near  the 
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anterior  margin  of  tlie  ilium.  If  now  tbe  limb  be  brought  down,  the 
neck  of  the  feraur  ^\\\\  be  made  to  bear  against  the  outer  fibres  of  the 
ilio-feraoral  ligament,  and  a^  these  gradual Ij  give  waj  the  bea^i  will 
become  more  and  more  hooked  over  the  remaining  fibres  of  the  ligament, 
and  above  the  inferior  spinous  process  ('* supraspinous");  or,  cootinaed 
efforts  being  made  to  straighten  the  limb,  the  ligament  will  give  waj 
entirely,  and  the  femur  will  assume  the  position  indicated  by  the  dottcJ 
lines  (Fig.  473)*  He  states  that  **tbe  anterior  oblique  dislocalioEi  niijf 
be  redueed  by  inward  circumduction  of  the  extended  limb  acron  tfc 
symphysis,  with  a  little  eversion,  if  neees^sary,  to  disengage  the  head  nf 
the  bone.  Inward  rotation  then  eon  verts  this  into  the  common  lui&tiou 
upon  the  dorsum," 

4,  Biflloeatlo&i  Downward  and  Backward  upon  the  Posterior  Part  of 

the  Body  of  the  Isohiam,  between  its  Tuberosity  and  its  SpiBe. 

J.  U  sat,  36,  was  admitted  to  the  Pennaylvauia  Hospital,  under  the  cirenf 
Dr.  Hewson.  The  patient,  a  muacular  man,  had  been  crtished  under  tfiHin? 
roof,  and,  as  he  thought,  with  hia  right  thigh  separated  from  his  body.  WhfB 
reeeived  into  the  hospital,  one  hour  after  the  accident,  the  right  thigh  wa«  fleied 
upon  the  pdvis,  and  recited  upon  the  left ;  the  right  leg  was  also  Hexed  upon  tk 
thiffh;  the  knee  wai  bekiw  it%  fellow,  the  toes  turned  inward,  aad  the  whole 
llmo  shortened  at  least  one  inch.  The  head  of  the  bone  couUl  be  felt  diatinctk 
resting  upon  that  portion  of  the  ischium  which  lies  between  the  Acetabulum,  th* 
tuberosity  of  the  ischium,  and  the  spine.  On  the  followiug  day  the  miuclesof 
the  patient  having  been  aufficiently  relaxed  by  suitable  meana,  the  puUej*  wefp 
applied;  but,  after  a  second  atteaipt,  aouse  of  the  haad^  having  given  wav  sud- 
denly, the  pulleys  were  removed,  when  it  was  found  that  the  reduction  haa  beta 
accomplished,  although  neither  the  patient  nor  his  attendants  had  notieed  ili« 
return  of  the  bone  to  its  soctt^t.  For  severftl  days  there  waj*  entire  loss  of -^u^i- 
bility  and  motion  iu  the  leg,  owing,  probably,  to  the  pre*aure  which  had  be^n 
made  upon  the  sciatic  nerve;  but  these  symptom  a  gradually  disappeared,  iflfl 
at  the  time  when  the  case  was  reported,  about  two  months  after  the  accident,  ht 
was  walking  with  crutches,  I 

Dr.  Kirkbride,  who  reported  this  unusual  case  of  diilocation,  doubted  wheth* 
the  extension  was  necessary  to  the  reduction,  as  the  head  of  the  kme  wu 
brought  very  near  the  margin  of  the  acetabulum  by  Hfting  the  thigh  with  * 
towef,  and  it  probably  afterward  entered  the  socket  as  aoon  as  the  exteuaioi 
was  relaxed.*     Malgaigue  has  referred  to  several  similar  examples, 

5.  BisloGatloaa  Downward  and   Backward  into  the  Lbubt  or  Lowtf 

Isehiatic  Notch, 

Syfi,—tt  Behind  tuber  isehii  i''  Gibsonj  S.  Ccfoper.    ''Fifth  dislocation ;"  Gibwto- 

C.  L.,  of  Lubec,  Masa. ,  was  riding  a  spirited  honse,  when  the  animal,  htiH 
restiTe,  suddenly  reared  and  fell  back  on  his  rider  in  such  a  manner  lh»tp* 
weight  of  the  horse  was  received  on  the  inside  of  the  left  thigh,  Mr,  L.  htv^H 
fill  leu  on  his  back,  a  little  inclined  to  the  left  side.  The  surgeon  who  wa*  iw^ 
d lately  called  recognised  it  as  a  dislocation,  and  thought  he  had  succeeds Jj 
reducing  it ;  but  a  day  or  two  later  it  was  seen  by  a  second  surgeon,  who  def  i*^^ 
that  it  was  still  out  of  place,  and  repeated  the  attempt  at  reduction,  but  witb^jai 
succcaa,  as  the  result  proved,  Dr.  John  C.  Warren,  of  Boston,  was  able  to  d^^^ 
mine,  as  he  atiirms,  the  precise  character  of -the  accident.  The  limb  was  *J^^ 
gated,  contracted,  and  the  head  could  he  felt  in  ita  unnatural  m>aitiijn.  1^5 
advice  of  Dr.  Warren  he  was  taken  to  the  Massachusetts  General  Hospii*^*  *°* 

1  Kirkliriiler  Anier,  Joum.  M&d.  Bc'i.f  vol,  xvu  p.  13. 
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6.  Bislocations  directly  Downward. 

S^. — **  SouB-ootylolfdiennes ;"  M»lgHigue, 


iTBevering  attempt  was  there  made  to  reduce  the  bone,  btit  with  do  better 
ISeeB  than  bad  attendc^d  the  efforts  previously  made.^ 

Ir,  Keate  ha^^  reported  a  CHMe  produced  m  a  very  similar  way  by  a  hor»e 
ing  fallen  backward  with  the  rider  into  a  deep  and  narrow  ditch;  but  the 
l^on  of  the  limb  was  Hoiiiewhat  extraordinary,  considering  that  it  waa  a  dis- 
ttion  backward,  the  whole  limb  being  very  much  abducted  and  the  toes  being 
led  outward,  as  if  the  head  of  the  bone  wua  in  front  of  the  tuber  iachii  rather 
k  behind  it.  The  thigh  and  leg  were  much  flexed,  and  the  whole  iimb  was 
irtened  from  three  to  three  and  a  half  inches.  The  head  of  the  femur  could 
listinctly  felt  ''inferior  to  the  ischialic  notch  and  on  a  level  with  the  tuber- 
f  of  the  ischium,'*  In  the  first  attempt  al  reduction  the  head  of  the  bone 
I  thrown  into  ihe  foramen  thyroideum^  from  which  it  was,  however,  after  one 
kro  more  attempt*i  by  extension,  and  by  lifting  with  a  jack-towel,  restored  to 
iflocket.  Mr.  Keate  believes  that  the  dislocation  wajs  originally  into  the  fora- 
I  ovale,  but  that  in  the  struggles  made  by  the  patient  to  extricate  himself  it 
i  thrown  backward  into  the  position  in  which  he  found  it.^ 
It.  Wormald  ban  reported  a  pritnitive  accident  of  the  same  kind  occasioned 
tampiug  fr<»m  a  third-story  window.  The  patient  died  soon  after,  and  at  the 
Wpay  the  head  of  the  femur  was  found  under  the  outer  edge  of  the  glutaeua 
timuHj  projecting  through  the  torn  capsule  opposite  the  upper  part  of  the 
ti  isciiii.  The  shaft  of  the  femur  lay  ucro«)8  the  pubes^  ttud  the  limb  was 
liderably  shortened  and  turned  inward.'' 

Phe  followiricT  is  one  of  several  similar  examples  now  upon  record: 
L  loan,  n»t,  50,  was  admitted  into  the  LoDdon  Hospital  under  the 
~  of  Mr.  Luke.  A  dislocation  of  the  left  feniwr  wa«  easily  diagnoa* 
Mi,  but  the  symptoms  wei*e  peculiar,  inasmuch  as  the  limb  was 
thened  one  inch,  without  either  inversion  or  everaion ;  yet  the 
of  the  bone  could  be  easily  felt,  and  was  thought  to  be  in  the 
iiatic  notch.  By  manipular  movements  reduction  was  easily  effected 
bt  an  hour  after  the  accident]  The  man  subsequently  died  frotn 
I' effects  of  broken  ribs.  At  the  autopsy,  Mr  Forbes,  the  house- 
jeon.  before  dissecting  the  parts,  again  dislocated  the  bone*  This 
I  done  with  ea^,  ami  it  was  clear  that  the  original  form  of  dislocation 
I  been  reproduced,  as  the  bone  could  not  be  made  to  assume  any  other 
don.  The  bead  of  the  bone  proved  to  be  displaced  neither  into  the 
itic  notch  nor  the  thyroid  hole,  but  tnidway  between  the  two,  imme- 
ely  beneath  the  lower  border  of  the  acetabulum.  The  gemellus 
^or  and  the  fjnadratiis  femoris  had  been  torn,  the  ligamentmn  teres 
been  wholly  detached,  and  there  was  a  laceration  in  the  lower  part 
ie  capsular  ligament.* 

,  filacktnau,  of  Cincinnati,  informs  me  that,  in  January,  1859,  he  reduced 
.jootyloid.  incomplete  dislocation,  in  a  man  set.  7'),  by  manipulation.  Dr. 
kins  lifting  the  thigh  upward  and  outward  by  means  of  a  towel,  while  L>r. 
Icman  first  flexed  and  then  abducted  the  limb. 


Letter  to  the  Hgn*  Isaac  P&rker, 
,  vol.  iii.  p.  169. 


few  York  Med.  and  Phys.  Joum,.  vol.  v.  p.  i»97, 182fl, 

by  Joho  C.  Warren,  1826.     North  Af^^r.  Med.Journ,, 

Imer.  Joum,  Mefl.  Sen.,  vol.  xvi.  p.  226»  IftliS,  from  LonJ.  MetLGaa.,  vol.  x.  p.  11>. 

iformald,  London  Med.  Gaz.,  ISilfl, 

iuke,  Med.  News  and  Library,  vol  xvi.  p.  34,  March,  185S,  from  Med  Tiroes  and  Gau.^ 

2,  1868. 
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7.  BislocatioBS  Forward  mto  the  Perineum. 

%rt. — **  Pf'riii^sles  ;*'  MalgujEfne.  "  Luxations  eur  la  brftnch«  McendAXita  de  I'inlikm^' 
D'AmbUni.     **  Inwunl  t^ji  the  ruuins  of  the  »>8  pubis;**  Bkey. 

D'Ambkrd  publiahed  an  example  of  this  accident  in  1821,  occasional 
by  a  violent  muscular  exertion  made  by  the  patient  in  an  effort  to  spring 
into  his  carriage,  the  symptoms  attending  which  did  not  differ  materially 
from  those  which  were  found  to  he  present  in  the  three  following  exam- 
ph^s,  except  that  in  the  first  ca.se  the  toes  were  turned  slightly  inwarcl, 
while  in  each  of  the  other  cases  they  were  turned  outward,' 

Mr.  E.^  oet  35,  a  calker  hy  occapation.  The  injury  was  received  whilt?  i* 
work  natter  the  bottom  of  a  eaiml-boat,  the  boat  being  raisied  upon  prop?i  three 
and  a  half  feet  loag.  Tbe  patient  was  standing  very  much  bent  forward,  witi 
bis  feet  far  apart,  between  which  lay  a  pi  ere  of  round  timber  one  foot  in  diim* 
eter»  when  the  propa  j^ave  way,  letting  the  whole  weight  of  the  boat  upon  lii»- 
telf  and  hia  compiiuions.  One  of  the  workmen  was  killed  outright,  Oo  eitri- 
eating  Mr.  E.  from  his  situation,  the  left  leg  and  thigh  were  found  extended  it 
a  right  angle  with  the  body,  the  tues  turned  slightly  inward,  the  natural  fofu* 
of  the  nates  was  I  oat,  and  the  bead  of  tbe  femur  coutd  be  felt  distinctly  aioviftf:. 
when  tlie  limb  was  rotated,  in  the  periueum,  behind  the  scrotum,  and  near  the 
bulb  of  the  urethra.  For  the  purpose  of  reduction,  the  patient  was  laid  on  bii 
back  upon  a  table,  and  the  pelvis  made  fast  hy  a  musHn  band.  Extension,  ac- 
compaoied  with  mcKlerate  rotation,  wa«  then  made  in  a  direction  outward  and 
downward,  bringing  the  head  of  the  bone  over  the  ascending  ramun  of  tlw 
ischium,  beyond  which  it  wa»  lying,  into  the  foramen  thyroideum ;  and  from  thi* 
position  the  bone  was  replaced  in  the  acetabulum,  by' carrying  the  dialocatd 
limb  forcibly  acrost  the  opposite  one.  The  patient  soon  recovered  tbeoierf 
the  joint/'' 

J.  B.,an  Irishnjan,  let,  40,  on  entering  the  St,  Louies  Hospital,  gave  the  follawiai 
account  of  his  accident,  wbicbhad  occurred  six  hours  previously  :  Hi-  w.t-,  ♦  nt'iftd 
in  excavating  earth,  and  liaving  undermined  a  bank,  it  unexpected!  ti» 

back  while  he  was  standing  in  a  bent  position,  with  his  thighs  s*tr.  .tAf 

apart.  The  weight  crushed  him  to  the  earth,  breaking  both  bones  of  iiw  right 
leg,  the  radius  of  the  same  side,  and  dislocating  the  left  hif*  into  the  perineaa 
The  thigh  presented  a  peculiar  appearance,  being  placed  quite  at  a  ngbtanf^^ 
with  the  body,  but  Horaewhat  inclined  forward.  The  f)art  of  the  hip  naturtJlj 
occupied  by  the  trochanter  major  presented  a  depression  deep  enough  toreceif^ 
the  cleticbed  fist;  while  the  bead  of  the  bone  could  be  both  seen  and  felt  pn>- 
jecting  beneath  the  skin  of  the  raphe  in  the  perineum.  Rotation  of  the  IM 
which  was  diiricnlt  and  excessively  painful,  rendered  the  position  of  the  betd 
still  more  manifest.  The  patient  had  also  retention  of  uriue.  occaaioned  prob" 
ably  hy  the  pressure  of  the  femur  upcm  the  urethra^  Having  dressed  the  fmc 
tures,  Dr-  Pope  placed  tbe  patient  under  the  full  influence  of  cblorofonn,  *a^ 
then  proceeded  to  reduce  the  dislocated  thigh;  for  which  purpose  "two  loop* 
were  applied,  interlockiug  each  other  in  the  groin,  and,  using  the  leg  aa  a  lew. 
extension,  by  means  of  the  pulleys,  was  made  transversely  to  the  axi««tftb' 
body.  A  steady  force  was  kept  up  for  a  short  time^  and  the  thigb-bone  fliil'^ 
into  its  socket  with  a  snap  that  was  heard  by  every  attendant  and  patient  To  ^ 
lai^e  ward.'" 

A  man,«t.  22,  was  admitted  to  the  Toronto  Hospital,  under  the  care  of  ^ 
E,  W.  Hodder,  having  been  injured  by  the  fall  of  a  bank  of  earth  ao  hont 
before.    The  head  of  the  right  femur  was  found  under  the  arch  of  tbi  pol^ 

1  Malgmgue,  op.  oit.,  torn.  ii.  p.  876. 

'  W.  Parker,  New  York  Med.  Gaz..  1841 ;  N.  Y.  Joum,  Med..  Mar«h,  Iftif.  I*,  l^^    ^ 
>  Pope,  St,  Louts  Med.  and  Surg.  Jt>urn.»  July.  Id&O;  N*  Y.  Joum«  Me<t.  Maidk*  1"^ 
p.  198. 
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the  neck  resting  upon  the  aacencling-  ramu;*.  The  thigh  formed  nearly  a  right 
angle  with  the  &jdy,  being  strongly  abducted,  and  the  toei*  were  slightlyeverted. 
On  the  tbllrmiug  day,  the  patient  bein^  under  the  intltieiice  of  cJiloroform,  ex- 
tension and  counter-extension  were  euiphjyed  in  the  direction  of  the  axis  of  the 
femur,  thitt  is,  nearly  at  right  angles  witli  the  body,  whiie,  at  the  same  moment. 
the  upper  ^^Mortion  of  the  femur  wiia  lifted  by  a  round  toweL  By  this  manceuvre 
the  bead  of  the  bone  was  carried  into  the  foramen  thyroideum.  The  force  was 
now  applied  in  a  direction  **more  upward  and  outward ;  the  ankle  held  by  the 
Mbtant  was, drawn  untler  the  oilier  and  at  tlie  same  time  rotated/'  In  a  few 
minutes  the  complete  reduction  waii  acconiplii«ihed.  His  recovery  was  siteady, 
and  three  weeks  later  he  was  discharged,  being  able  to  walk  very  well  with  the 
aid  of  a  cane/ 


§  6,  Ancient  Dislocations  of  the  Femur, 


Htne 
Ked 


Sir  Astley  Cooper  was  of  the  opinion  that  three  months  after  the  acci- 
dent for  the  shoulder,  and  eight  weeks  iroin  the  hip,  may  be  fixed  as  the 
period  at  which  it  would  be  iioprudent  to  attempt  to  make  the  reduction, 
except  in  persons  of  extremely  relaxe^l  fibre  or  of  advanced  age.  At 
the  same  tirne^  he  was  fully  aware  that  dislocations  have  been  reduced  at 

more  distant  period  tfuin  tliat  uR*ntioned ;  but  in  many  instances  the 

"action  has  been  attended  with  evil  results. 


te 


I 


Later  surfi^eona  do  not  aeem  always  to  have  correctly  understood  this  remark, 
or,  if  they  have  understcmd,  they  have  nnt  correctly  re[>reflented :  «ince  it  hiia 
many  times  been  affirmed  of  ibis  surgeon,  tbat  he  regarded  reduction  of  the  hip 
BB  impossihle  after  eight  weeks,  and  they  have  proceeded  to  cite  examples  whicn 
would  prove  that  he  was  in  error  But  long  before  Sir  Aatley'a  day,  Gockelias 
mentioned  a  case  of  reduction  of  the  femur  after  six  months,  aad  Giulio  Saliceto 
declared  that  he  had  reduced  a  similar  dislocation  after  one  year,*  and  Sir  Ast- 
ley «aya  that  he  is  *'  fully  aware  "  of  the  existence  of  such  facts*  or  atatementa ; 
ct  with  a  knowledg^e  of  what  has  so  frequently  followed  tliese  attempts,  he 
ould  not  recommeod  tlie  trial  after  eight  weeks,  except  under  tbe  circum- 
^nces  bv  him  stated;  and  notwithstanding  the  number  of  these  reported 
cceeaes  has  been  considerably  increiu*ed  in  our  day,  I  suspect  that  Sir  Astley^s 
rule  will  continue  to  govern  experienced  and  discreet  surgeons.  Certain  examples 
which  have  recently  been  publiBhed  of  successful  reduction  after  six  motitba  by 
manipulation,  if  sufficiently  veritied,  would  encourage  a  hope  that  the  period 
might  be  greatly  extended. 
The  following  case  wa»  published  in  the  first  edition  of  this  treatise,  but  I 
*gret  to  say  that  I  am  now  unable  to  sav  from  what  source  my  information  waa 
len  obtained,  and  communications  addressed  by  me  to  gentlemen  in  Havana 
have  failed  to  trace  the  ca^e  to  its  original  source,  A  careful  reading  of  the 
report  must  convey  to  the  experienced  surgeon  a  suspicion  that  it  may  not  have 
been  correctly  diagnoaticatea,  and  that,  if  it  w^jis,  its  reduction  may  not  have 
been  thoroughly  accomplished  and  permanently  maintained, 

A  Chinese  boy,  aged  about  sixteen  years,  arrived  at  Havana  on  the  4th  of  June^ 
1856,  suffering  from  a  severe  illness.  When  sufficienlly  recovered  to  rise  upon 
his  feet,  it  was  ascertained  that  he  bat!  a  dislocation  of  the  left  femur  upon  the 
dorsum  ilii.  The  accident  had  occurred  before  leaving  China,  a  period  of  more 
than  dix  months.  Deeming  the  use  of  anaeatbetics  improper,  on  account  of  the 
boy 'a  feeble  condition,  these  agents  were  not  employed.  Dr.  Dupierris  pro- 
ceeded as  follows  :  The  body  being  held  by  two  assistants  by  means  of  two  bauds, 
one  of  which  passed  beneath  the  [lerineum,  and  the  other  under  the  axiMse* 
.traction  was  made  upon  the  limb  by  two  strong  and  intelligent  assistants.     The 


1  Hodder,  firiiiih  Amer.  Jotirn..  Hnreh,  ISftl. 

■  MalgAtgne,  op.  cit .  lotii.  li.  p.  186;  from  Gallicinitim  Medioo-pf&tHicam^  Ulmr  1700, 
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movement  of  the  head  of  the  bone,  resulting  from  this  manoeuvre,  waarery 
limited,  even  when  the  force  waa  much  increased;  and  the  excructmtiaf  piin, 
which  the  piilient  referred  to  the  iliat*  region,  compelled  him  to  desiil,  Tht 
following  day  lie  concluded  to  attempt  tbe  reduction  by  flexion.  The  [mtient 
being  placed  upon  hii<  back,  and  the  trunk  of  the  body  made  steady  bv  aMirt- 
ants,  with  the  left  hand  he  grasped  the  upper  part  of  the  leg»  placed  tW  riRHt 
hand  upon  tlte  head  of  the  bone  in  the  iliac  fossa,  and  then  proceeded  to  flei 
the  leg  upon  the  tliigh,  and  tbe  thigh  ui>on  tbe  pelvis.  By  this  movemcDl  ti» 
great  |?luteal  muscle  wa^  relaxed,  and  tbe  bead  of  the  bone  advanced,  whili 
with  tbe  right  band  he  directed  tbe  latter  toward  the  cotyloid  cavity.  Aiionu 
as  he  judged  tbe  bead  to  be  immediately  above  tbe  centre  of  the  «ockH,  he 
extended  llie  leg,  the  thigh  remaining  flexed  at  a  right  angle  ;  and  then  usin^tht 
limb  as  a  lever,  he  rotated  it  from  within  outward,  and  at  the  same  time  extended 
it  by  making  a  movement  of  circumduction  in  a  similar  direction.  When,  br 
thc»e  procedures,  the  limb  wjit*  brought  near  to  its  opposite  fellow^  a  »»ip 
audible  to  tbe  assistants  indicated  tbe  return  of  tbe  head  of  the  bone  Uj  it» 
natural  jHjsition  ;  a  fact  which  wa^^  further  substantiated  by  the  establinhmecl 
of  tbe  original  length  and  form  of  tbe  member  and  tbe  subsidence  of  the  p«a« 

The  ease  reported  by  Guyenot,^  of  a  woman  twenty-tw*o  years  of  Jige.  ia 
which  Cabania  is  said  to  have  accompliHbed  reduction  after'  the  dUlocillQO 
had  existed  two  years,  was  probably  an  example  of  chronic  hip  diseaae. 

Nor  h  it  proper  to  accefit  of  the  accidental  reduction  of  the  femur^  reprtrd 
to  Sir  Astley  Cooper^  by  Mr.  Corfn^sb^  as  a  well -authenticated  case. 

Dr.  Lewis  A.  Say  re,  in  a  paper  read  before  tbe  American  Medical  ABsodaiioR, 
has  reported  a  case  of  palhologieai  dislocation,  into  the  iscbiatic  notch,  of  nm 
months'  standing.' 

The  patient,  Lieut.-Col.  William  A.  Bullit,  was  wounded  in  ^  "     % 

1864,  in  two  places,  the  first  ball  entering  Ave  inches  below  tbe  am  i"C 

spinoua  process  of  the  ilium,  and  remaining.     More  than  Ave  m*  ^ 

injury  he,  for  tbe  first  time,  turned  from  bis  back  to  hh  side,  and  :i  b* 

felt  **a  slipping:"  of  the  caput  femoris.  This  occurred  almost  uan^  vn  t»v 
weeks,  when,  dislocatiau  being  recognized,  Dr.  McDermott»  aasisle*!  byl>^ 
Coolidge  and  Gnldsmitb,  U.S.  A», attempted  to  reduce  it  under  ether,  but  fiilcd. 
"  In  the  latter  part  of  February,  1865,  four  months  after  dialoc-ation/'  anuihw 
attempt  was  made  to  reduce  it.  under  chloroform.  The  fact  that  thtR  was  Qot  i 
traumatic  diHlocation,  dating  from  the  period  of  the  original  injury,  b  thascoQ- 
firmed  by  Dr.  Sayre,  for  it  was  already  more  than  nine  months  since  hebd 
been  wounded,  but  the  dislocation  had  taken  place  only  four  months  prerioiA 
At  this  time  the  attempt  at  reduction  w*as  made  by  Profi^aor  Cook,  assisted  by 
Drs.  Force,  Cox,  Gait,  and  Garvin,  all  of  Louisville*  Ky.  This  attempt  ftilH 
also.  July  20,  18G5,  Dr.  8ayre.  in  the  presence  of  several  gentlemen,  includiof 
myself,  the  patient  being  under  chloruforra,  forcibly  broke  up  some  adhewoo* 
and  brought  the  limb,  which  was  flexed  upon  tbe  pelvis,  down  to  a  potitioo 
nearly  but  not  quite  parallel  with  tbe  other,  and  there  secured  it  with  a  weifh* 
and  pulley.  There  was  no  claim  at  tbe  time^  so  far  as  I  know,  that  a  r»tOf» 
tion  of  the  bone  to  its  socket  bad  been  eflected.  Some  months  later  I  saw  thi* 
eentleman  standing  with  a  high  heel  under  the  boot  corresponding  Vo  the  Ito? 
leg,  and  I  wius  then  informed  by  Dr.  Say  re,  in  reply  to  my  mtjuiry,  that  thr<h^ 
location  waa  not  reduced,  but  that,  as  I  could  aee,  tbe  po«iti5n  of  the  limb  w»» 
greatly  improved.  In  Dr.  Sayre'a  report  of  the  case  he  does  not  state  wbeo  *!>< 
dislocation  was  reduced,  and  certainly  it  was  not  reduced  in  mj  preseoee;  Mid 
I  have  no  reason  to  suppowe  that  it  waa  subsequently. 

Dr.  George  E.  Po»t,  Missionary  in  Syria,  and  a  Professor  in  the  Protaiifl* 
College,  at  BeinVt,  has  reported  a  remarkable  case  of  dislocation  of  both  hit^*  '^ 
a  native  girl,  thirteen  years  old,  **  the  result  of  a  vis  a  t^rqi)^  applied  §i^^ 
previous  '  to  her  admission  U)  the  hospital.     The  force  applied  to  li 
caused  her  to  fall  forward,  with  a  '*  twisting  of  the  trunk  to  the  right,  afl<l^f 

I  M^m.  lie  TAciiti^'mie  Royal  de  Ohirur^ie  dc  Pnrl^,  torn,  cinqui^me,  p,  80d> 
«  Pir  Af^tley  Cooper,  Fnic.  and  Dig,,  2d  Lond.  ed,,  p.  101. 

»  6»yre,  C»ie  of  Luxation  of   Femur  into   lacbiiLtic  Noteh.  of  nine  monUw' <*'•*"*** 
Reduced  by  Man  ipu  In  tion,  Trnnii.  ArDer.  Med.  Assoc.,  iH^ft}  p.  *i^Z. 
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i  fldmitted  Jati.  20,  1^ 


At  this  time  i 


B  inky  If 

I 

I 


extretnitie**  to  the  left*'     She  i 

icertiiJDed  iLat  she  had  a  dislocation  not  only  of  the  left  femur,  but  that 

I  fracture  of  the  neek  also  on  the  same  aide;  the  head  had  become 

AtiCKMed,  and  tliere  was  a  sinus  communicatinor  with  the  head  as  it  lay  unon  the 

df^nitim  ilii.     An  inciainn  was  made,  and  the  dead  bone  was  removed.     The 

inkylo«ied  knee  and  thigh  were  then  stnii^Iitenecl  by  Itrijiement/orc^,  the  restora- 

being  accompanied  with  a  good  deal  of  laceration.     The  left  lower  extremity 

then  committed  to  an  assiHtaiit,  while  the  requisite  manipulationa  were 

taken  to  reduce  the  dislocation  of  the  right  hip.     This  was  etleeted  with- 

oal  pulleys,  adding  another  to  the  nmny  proots  that  bone-betting  i>*  a  matter  of 

addre6«  and  attention  to  anatomical  relations  rather  than  to  force."    The  patiertt 

■  recovered  after  a  prolonged  confinement,  and  at  the  laat  accounts  was  able  to 
walk  with  crutches,  the  function  of  the  right  limb  being  fully  restored,  and  the 
left  being  shortened  four  and  a  half  inches.* 

It  is  unnecessary  to  aay  that  tlie  mode  of  prcnluction  of  this  double  disloca- 
bon  was  extraordinary^  aod  that  the  facility  with  which  the  right  hip  was  reduced 
at  the  end  of  six  montha  waa  equally  exthiordinary ;  and  that  for  these  reasons 
the  distinguished  operator  owed  it  Ixith  to  himself  and  to  the  profession  to  sup- 
ply a  more  complete  history  of  the  case,  aymptoms,  and  treatment  than  he  ha* 
fiven.  In  so  far  as  the  cause  and  the  niode  of  reduction  are  concerned*  I  have 
given  my  readers  all  that  the  report  con t4* in.?. 

The  caj*e  reported  by  Bigelow^  of  reduction  after  three  monthi*,  must  be  re- 
jectee! al.Ho  SA  a  traumatic  dislocation.  Dr,  Bigelow  says  himself  that  it  was 
*' perhaps  connected  with  hip  disease,**  b&  there  was  evidence  of  disease  in  the 
joint  for  aome  time  prior  to  the  accident  which  was  supposed  to  have  caused  the 
dislocation,  and  its  subae<juent  existence  was  demonstrated  by  sinuses  which 
formed  and  opened  in  the  groin.  He  had  ako  had  for  a  long  time  disease  of  the 
bone  near  the  ankle.* 

Dr.  Brown's  case  of  reduction  of  ancient  dislocation  of  the  femur  in  a  child 
tight  yean*  old,  cannot  be  considered  in  this  connection,  inasmuch  as  he  statea 
thai  the  dislocation  was  probably  cauaed  by  chronic  rheumatic  arthritis,^ 

In  tlie  acconipftnyiiig  table  I  have  inserted  such  cases  a.s  have  yp  to 
the  present  uiotnent  tlie  best  eluim  to  hv  regarded  as  actual  reductions  of 
tnmmatic  hip-joint  disioeation.^  after  a  period  of  eight  we^ks.     Some  of 
tfaem,  however  remarkable  they  may  seem  to  be,  there  exists  now  no 
iitisfactorj  means  of  verifying  or  of  disproving.     Others,  even  among 
[those  reported  by  my  contemporaries,  are  so  briefly  and  imperfectly  re* 
[ported  that  they  do  not  seem   to  me  thoroughly  established — certainly 
^  not  by  that  sort  of  testimony  which  s^cience  demands  where  unusual  and 
[extraordinary  facts  are  recorded.     While  estiiuating  the  relative  value  of 
I  the  several  methods  of  rednetion,  I  have  cited  several  examples  of  frac- 
ture of  the  neck  of  tlie  femur  in  tlie  attempt  to  reduce  obi  dislocationg. 
In  ik»tue  ea*es  tlie  results  have  been  much  more  serious. 

A  man,  29  years  old,  was  received  at  La  Piti<:%  Paris,  on  the  ISthof  May,  1868, 
with  dislocation  of  the  hip  of  seven  months*  stand iuj^:*  M.  Broca  attempted  to 
reduce  it,  using  a  force  of  480  Ibn.  No  reduction  whh  obtained,  and  the  patient 
insisted  upon  leaving  the  honpital  live  dwyn  after wiird*  A  fortnight  then  elapsed, 
when  he  presented  himself  at  anolher  hospital,  with  the  hip  enormously  swollen, 

1  died  the  next  day  of  peritonilis.     The  autorsy  showed  that  the  head  of  the 

«  lay  in  the  ischiatic  notch,  that  it  wan  hela  tirndy  by  bundles  of  the  torn 

eipdule^  and  that  the  cotyloid  cavity  was  nnich  shrunk'.     Pus  was  found  in  the 


Med.  Rewird*  May  H,  1S78,  p.  Ui\. 
i.w,  Pisloc.  oikI  ¥r»v.  of  Hip,  IHMi,  p.  ilU 
♦  ^fX'lJfl•lleo^la  DieltH^ation  on  Dorsum  Ilii ;  ReduetJonnfter  eevcml  months.    By  Fmneit 
BrtJif  n,  M,D,,  etc.     A  pamjililet.     Boeton  Med,  Hiitl  Surg.  Journ..  Sept,  26, 1870. 
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I  the  iliac  fossa,  in  the  articular  cavities,  and  had  found  its  way  into 
leritoneum,  through  the  obturator  foramen.' 

le  following  case  seems  deaerving  of  mention,  for  the  reaaon  that  it  is  the 
80  far  a^  I  am  aware.  In  which  au  attempt  has  been  made  to  reduce  the 
cation  after  a  subcutaneous  division  of  the  capsule:  T.  ,L.  EBt.  28, of  Utica, 
'.,  was  sent  to  me  by  Dr*  Jenkins,  in  January,  1.S69,  ha^'ing  a  diHlocatioti  of 
eft  femur  upward  and  backward  upon  the  dorsum  ilii.  His  account  of  the 
was,  that  seven  months  before  he  was  thrown  in  wrestling;  a  surgeon  Wiis 
d  on  the  following  day^  and  finding  a  dislocation,  he  placed  htm  under  the 
ence  of  an  anaesthetic,  and,  as  he  supposed^  reduced  the  dishicatitm  by 
jpulation.  The  case  did  not  come  under  the  notice  of  Dr.  Jenkins  until  a 
A^eks  before  he  was  sent  to  me,  and  although  the  character  of  the  accident 
tesognized^  no  attempts  were  made  at  reduction.  I  found  the  limb  rotated 
jd,  adducted,  and  shortened  two  inches.  Before  the  chuHS  of  medical 
BDts  at  Bellevne,  assisted  by  Dra.  Sayre,  Crosby,  Howard,  and  others,  I 
B  an  attempt*  January  2^th,  to  break  up  the  adhesions  and  reduce  the  dislo- 
m,  the  patient  being  tully  under  the  inHuence  of  ether.  We  were  able  to 
B  the  limbtjuite  freely  in  various  directions;  but  after  a  trial  of  nearly  an 
;  we  abandoned  the  attempt^  having  failed  to  accomplish  reduction. 
few  days  later  I  applied  extension,  by  means  of  adhesive  plas^ter  and  a  cord. 

a  weight  of  twenty  pounds.  This  was  continued  unremittingly  until  Feb- 
f  the  24th,  when  he  wa^  again  placed  under  tbeinflnence  of  ether  before 
jloBS.  Assisted  by  Drs. Stephen  Hmith,  Howard,  Cross,  and  others,  altempti 
I  made  to  reduce  the  bone  by  manipulation,  but  without  success.  Believing 
that  the  untorn  portion  of  the  capsule,  and  particularly  the  ilio- femoral 
nent,  constituted  the  chief  obstacle  to  the  redwcti*in,  I  introduced  a  long. 
,  but  narrow  bistoury,  which  I  had  had  made  for  the  purpose,  just  above  the 
lauter  major,  carrying  its  point  itiward  until  it  touched  the  neck  at  the  base 
le  trochanter.  From  this  point,  the  edge  of  the  knife  being  directed  toward 
lead  of  the  bone,  I  swept  the  point  of  the  knife  slowly  along  until  the  head 
digtinctly  felt,  the  point  touching  the  neck  apparently  in  it.^  whole  length, 

was  accomplished  without  enlarging  the  external  opening.  While  the 
don  was  being  made  the  limb  was  kept  rotated  outward*  and  abducted  as 
h  Aa  was  possible,  and  it  was  felt  to  yield  distinctly,  so  that  both  rotation 
rard  and  abduction  were  more  complete  afterward  than  before.  I  then 
ied  also  the  tensor  vaginm  femoris;  and  now  the  attempu  at  reduction  were 
ated,  both  by  manipulation  and  extension,  bnt  without  success, 
le  re^nlt  of  this  attein|it  to  rediiee  the  dislocation  by  division  of  the  ilio- 
»ral  ligament,  aUhoui^h  unsuccessful,  encouragea  a  hope  that  it  may  some- 
s  succeed  ;  and  I  shall  not  hesitate  to  repeat  the  experiment,  if  a  favorable 
>rtunity  is  presented. 

I  1878.  Dr.  MacO>rmack,  of  London,^  practised  subcutaneous  tenotomy  of 
muscles  for  the  puqjose  of  reducing  a  dislocation  into  the  foramen  ovale, 
jh  had  existed  two  years.  The  patient  was  19  years  old.  The  section  ot 
musclee  gave  no  result;  and  Dr.  MacOormak  then  exposed,  by  a  free 
rnal  incision,  the  articulation  ;  and  finding  the  socket  was  nearly  obliterated 
eaect^jd  the  head  of  the  femur,  and  obtained  a  satisfactory  result.  In  187l>, 
cmann.^  also,  practised  resection  of  the  head  of  the  femur  after  having  ex- 
d  the  joint  and  divided  the  muscles  extensively,  in  the  hope  that  in  this 
he  might  effect  the  reduction;  bttt  in  which  case,  as  in  the  case  of  Mac- 
nack,  the  reduction  w:ls  even  then  found  impracticable.  Tiie  patient  was  a 
,  aet.  51,  who  had  a  dislocation  into  the  perineum  of  about  three  months' 
ding,  and  which  Vol k man n  had  tried  in  vain  to  reduce  by  other  methods, 
head  of  the  femur  was  found  upon  the  dorsum  of  the  ilinm,  to  which  point 
id  been  carried  by  the  previous  manipulations.  The  head  and  neck  weTid 
ited  at  a  point  below  the  trochanter,  and  the  operation  resulted  in  a  com- 
3  recovery,  and  in  giving  to  the  patient  a  tolerably  useful  limb,     M.  Pol  ail - 


J  New  Ynrk  Med.  RecoM.  Dec.  16, 1868, 

'  MacCormack,  St.  ThomiisV'J  Hosp.  R«p.,  Vi>L  \x.  p.  lOK 

*  Volknmnai,  Itimke,  Berliner  klin.  W.-ichonachrift,  1877.  No,  25,  p.  357. 
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Ion'  ^^orU  the  case  of  a  man,  aet,  46,  who  had  a  dblocation  upon  the  donum 
jlii.  The  dislocation  had  occurred  more  than  bik  weeks  before ;  and  altli*>ugh 
repeated  attempts  were  made  to  reduce  the  dkloctttion,  eomtnencing  on  tht*hf 
foflowing  the  aecideut,  and  by  various  methods,  it  Mill  remained  unreduced; 
but  the  head  bad  been  transiferred  from  the  dor^ium  to  the  foramen  ovutejn 
whieh  position  it  lay  when  M.  Pnlaillon  proceeded,  with  antiseptic  precaatioWj 
to  open  the  joint,  and  to  sever  the  ligamentous  and  muscular  attachments  wlucb 
prevented  the  return  of  the  hone  to  its  aocket.  Reduction  havinjjj  been  tiflectd, 
the  wound  was  cJosed,  The  patient  died  on  the  fourth  day,  hh  death  being 
canaed,  as  it  would  appear,  by  aepticjemic  infection. 

[Resection  of  the  head  of  the  femur,  with  proper  use  of  antiseptic  remedie».  (i 
now  a  very  safe  operation,  and  the  surgeon  who  employs  them  intelligenU?  a^t^ 
not  heaitate  to  perform  this  operation  when  he  deems  it  necessary.  NorwouM 
it  be  an  improper  procedure  in  obstinate  ca^e^  to  open  the  joint  freely,  divide 
obstructing  tiiasnes,  and  replace  the  head,  asi  wm  done  by  Lister  in  old  alsloa* 
tions  of  the  head  of  the  humenii.] 

^  7.  Partial  Bislocations  of  the  Femiur. 

Malgaigne  declares  that  certain  experiments  made  upon  the  cadiTfr 
led  him,  at  one  time»  to  the  conclusion  that  all  primitive  dislocatioM  of 
the  femur  were  incomplete,  and  that  the  old  complete  dislocations  found 
in  autopsies  have  become  so  consecutively.  Later  observations  havt^ 
taught  him  to  correct  this  error,  yet  he  still  finds  "  inconiplete  backwinl 
dislocations  quite  common,  and  incomplete  dislocations  in  all  the  c^tber 
directions  much  more  common/'     I  have  more  than  once  found  occasioa 

iall  in  question  the  accuracy  of  Malgaigne's  views  in  relation  to  psrtiil 
^Jocations,  the  relative  frequency  of  which,  as  traumatic  accidents,  be 
seems  constantly  disposed  to  exaggerate  greatly,  I  is^tiDt  aee  the  pr^ 
priety  of  calling  those  cases  partial  dislocations,  in  which  the  head  of  the 
bone  has  fairly  left  the  cotyloid  cavity,  and  rriounte<i  upon  it.s  margin, 
even  if  it  remains  in  this  position  without  tearing  the  capsule ;  since  the 
articular  surfaces  are  now  as  completely  separated  as  if  the  capsule  had 
given  way,  and  the  head  of  the  bone  had  escaped  through  the  laceration. 
It  is  in  fact  a  complete  dislocation.  But  I  doubt  very  much  whether  the 
head  of  the  bone  ever  rests  upon  the  margin  of  the  acetabulum  without 
tearing  the  capsule,  unless  it  has  previously  undergone  certain  patho- 
logical changes,  such  as  I  have  already  described ;  at  least  I  cannot 
hesitate  to  reject  all  those  examples  in  which  the  head  of  the  femur  is 
supposed  to  rest  upon  the  upper  or  outer  margin  of  the  acetabulum ;  and 
if  I  permit  myself  to  speak  of  incomplete  dislocations  at  all  in  this  con- 
nection, I  shall  reserve  the  term  for  those  rare  cases  in  which  the  head 
of  the  femur  becomes  engaged  in  the  cotyloid  notch,  after  breaking  down 
the  fibrous  band  which,  in  the  natural  state,  is  continuous  with  the  rim 
of  the  acetabulum. 

Of  this  form  of  dislocation,  I  think  I  have  met  with  two  examples;  one  ot 
which  was  in  the  person  of  a  boy,  whose  thigh  was  reduced  accidentally  by  hi* 
father ;  and  the  other  occurred  in  a  boy  15  years  of  age,  residing  at  that  time  in 
Rutland,  Vermont.  He  was  brought  to  me  on  the  28th  of  May,  1842,  by  Dr. 
Haynes,  of  Rutland,  at  which  time  the  dislocation  had  existed  five  vears.  His 
account  of  himself  was  that  in  walking  upon  a  slippery  floor,  his  left  leg  slid 
outward  and  backward  in  such  a  manner  that  when  ne  fell  it  was  fairly  doubled 

»  Pohiillon,  Bull.  Sac  deChir.  de  Paris,  1883,  Stance  du  31  Jan. 
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ler  bis  back.  On  the  tenth  day  following  the  accident  he  began  to  walk  with 
some  help,  and  he  has  continued  to  walk  ever  since,  but  with  a  inanife-sl  halt. 
Three  months  after  the  injury  wat*  received,  it  v,m  fii>t  seen  by  several  surgeons, 
who  [vroiiounced  it  a  dislocatioTi,  and  attempted  reduction  without  mechanical 
aid.  but  w*ere  unsuccessful.  When  the  ytmng  man  wa«  brought  to  me,  the  limb 
waa  neither  lengthened  nor  shortened,  but  the  thigh  wan  forcibly  abducted  and 
rotated  outward.  It  could  not  be  flexed  nor  greatly  extended.  The  head  of 
the  femur  could  be  distinctly  felt,  aa  it  lay  anterior  to  ihe  socket,  but  not  auffi* 
cieDtlv  far  forward  to  re^it  uf>on  the  foramen  thyroideum. 

J.  (5.  Warren,  of  Boston,  ban  ref>orted  a  similar  example  in  a  child  6  years 
old,  who  was  brought,  April  21,  1841,  to  the  Massachusetts  General  Hospital. 
Dr.  Hale,  who  saw  the  lad  at  the  end  of  two  weeks,  thought  it  a  dij^loeation,  but 
it  bad  been  treated  by  another  surgeon  as  a  case  of  hip-disciwe.  Thedinlocation 
}iad  now  existed  eight  or  ten  weeks.  The  limb  was  a  little  lengthened ,  abducted. 
1;urDed  outward,  and  advanced  in  front  of  the  body,  with  very  slight  motion  ot 
either  flexion  or  extension,  and  almost  no  tenderness  about  the  joint.  Dr. 
^V'arren,  also,  was  able  to  feel  indisitinctly  the  head  of  the  bone  **  immediately 
external  to,  and  in  contact  with,  the  insertion  of  the  triceiw  and  gracilis  mus- 
CT^lesJ*  An  attempt  wb^  made  by  manual  e.^ctenaion  and  manijiulation  to  accom- 
plish the  reduction,  but  without  success/ 

It  18  probable  that  both  the  above  cases,  which  I  have  described  at  length, 

ere  examples  of  partial  dislocations;  yet  I  cannot  conceal  from  others  a  doubt 

t-btch  I  actually  entertain  whether  they  were  not,  after  all,  only  examples  of 

f^-  ■*^-^' int  disease,    arrested   after    having   wrought  certain    slight   pathological 

^    in   the  joint   and   the  tisnues   a^ljacent.     If,  however,  they  were  not 

es  of  incomplete  dislocation  of  the  hip-joint,  then  I  question  whether  any 

uch  caaes  have  ever  occurred  us  simple  tradmatic  accidents. 

§  8.  Coxo-femoral  Dislocations,  complicated  with  Fracttire  of  the 

Femur. 

Such  complications  are  exceedingly  rare,  but  it  will  not  do  lo  deny 
^heir  possibility ;  although  in  j^me  of  the  cases  reportiMl,  the  testimony 
i^  so  incomplete  as  to  leave  a  doubt  whether  the  surgeons  have  not  erred 
mrx  their  diagnosis. 

Jaaiea  Douglas  has  reported  a  case  of  dislocation  upon  the  pubes*  complicated 
^•^itha  fracture  of  the  neck  of  the  femur,  the  actual  condition  of  which  wa^ 
^'^rificd  by  an  autopsy;  the  patient  having  died  twelve  years  after  the  injury 
.  >*8  received.  The  head  of  the  femur  still  remained  above  the  puben,  and  wsis 
[•ti  flrj  way  connected  with  iUi  neck  or  shaft.     The  upper  end  of  the  femur  pro- 

;ted  in  thegn»in,  lying  upon  the  insifle  of  the  femoral  artery  and  vein.    Many 

ber  curiuus  pathological  changers  hud  also  <»cctiried/^ 


I 


The  well- autheniica ted  examples  of  reduction  of  the  dislocation,  where 
^Ke  femur  was  broken  also,  are  still  more  rare ;  and  several  of  the 
^-^corded  example*  which  my  researches  have  ihscovered,  neeii  additional 
^^nfirmation. 

John  Bloxbam,  of  New]»ort,  in  tlie  Isle  of  Wight,  claims  to  have  reduced  a 
dislocation  of  the  femur  on  Ihe  pnbes,  which  was  accompanied  with  a  fracture 
of  the  thigh  a  little  above  iti  middle-  On  the  seventh  or  eighth  day  after  the 
^♦cideut,  **the  patient  was  laid  on  his  back  upon  the  bed^  and  kept  in  that 
'^''^ — ill  on  by  means  of  a  sheet  piissed  across  the  pelvis  and  f:istened  to  the  bed- 

id  ;  another  sheet  was  also  passed  over  the  left  groin,  and  secured  in  a  similar 
banner.    The  dislocated  and  fractured  limb  was  then  inclosed  in  splinta,  one  of 

*  Warren^  Boston  Med.  and  Surg.  Joiirn.,  vol.  xxlv.  p.  220. 

•  Amer.  Jonrn.  dI'  Med.  ^ci.,  vnb  xxxiii,  p.  455,  rn>m  Load,  and  E«lin.  M<mtu*  Joura^ 
•**   ',Scj\.  Dec.  184a. 
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which  exteoded  up  the  back  of  the  thigh  as  far  as  the  tuberosity  of  the  ischiti 
Pulleya,  which  were  secured  to  a  staple  in  the  ceiling,  placed  at  the  disUnc«^ 
a  foot  to  the  right  of  a  point  vertical  to  the  patient's  navel,  were  then  AtUcJ 
to  a  bandage  fastened  around  the  splints  as  high  up  as  possible.     The  fw)l  \ 
raised  with  the  knee  extended,  so  as  t*>  bring  the  limb  nearly  to  a  rigfa 
with  the  line  of  the  tackle,  when  by  drawing  gradually  on  the  cord^in  i 
of  about  ten  or  fifteen  minuter*  the  head  of  the  bone  was  rendered  tnovi 
waia  brought  considerably  more  forward.     I  then  hejjan  to  press  on  the  ht 
the  bone,  go  as  to  push  it  downward,  while  the  pulleys  held  it  partially  dial 
gaged  from  the  pefvig.     In  a  few  minutes  the  head  of  the  bone  passed  over  tie 
ridge  of  the  oa  pubis,  and  I  then  directed  the  foot  to  be  raised  a  Mitle  higfaer, 
which  by  putting  the  glutei  muscles  more  upon  the  etretch  wa5  calculiittd  to 
render  them   more  efficient  in  drawing  the  bone  into  ita  proper  place-     Hr  thii 
manceuvre,  the  head  of  the  bone  was  drawii  backward,  and  on  the  f«>  r 
more  elevated  and  the  cord  slackened,  it  continued  to  recede  from  m 
till  the  trochanter  major  made  its  a[>pearance  in  the  natural  !*ituation, 
reduction  waa  found  to  be  perfectly  complete.     Lest  the  head  of  the  bon- 
slip  backward  on  the  dorsum  ilii,  I  direcred  an  asi^istant  to  apply  firm  j 
during  the  fatter  part  ot  the  process,  above  and  behind  the  acetabulun 
apparatus  waa  then  removed,  the  thigh  bound  up  in  short  splints,  and  thi^  |.^..  ;.. 
laid  upon  a  double-inclined  plane.     No  symptonKs  of  inflamn)atioo  appcurtni 
at^erward  about  the  joint.     Passive  motion  was  employed  at  the  end  of  ii  -^^vk 
and   oceaBionally  repeated   during  the   whole   reparatory  process."*     ^\ 
intending  to  question  the  accuracy  of  the  statements  in  this  caae.  which, 
main,  seem  to  bear  the  marks  of  credibility,  I  must  express  my  surprise  ibnt  *' 
little   difficulty  was   experienced  in  the  reduction  if  the  femur  wai»  uclually 
broken,  ho  more,  indeed,  than   is  U!:*ually  experfenccd   when  the  bone  »  not 
brr^kcn;  and  that  ^Ir.  Bloxham  wiia  able  to  employ  safely  passive  motion  *tibe 
end  of  a  week, 

Charles  Thorn  bill*  relates  a  case  of  fracture  of  the  femur  through  ita  upppr 
third,  in  a  man  iPt.  40,  with  dislocation  into  the  ischiatic  notch ;  which  iViAm- 
tion,  he  assures  ua,  waa  reduced  at  the  end  of  six  weeks.     But  it  h  much  tin^w 
probable  that,  instead  of  reducing  a  dislocation,  he  refractured  the  Ixme.    Duriti)? 
more  than  one  hour  and  a  lialf,  aided  by  pulleys,  tractions  and  manipuUtiurrf 
were  made  in  almost  every  direction.     The  tipper  part  of  the  thigh  w.j-^  '  "  ' 
with   all   the  strength  of  one  man  by  means  of  a  jack-towel;  it  was  vi 
rotiiled,  adducted,  and  abducted.     Both  the  perineal  and  the  knee  bu 
way,  from  the  excess  of  the  force  employed  ;  and,  finally,  the  bead  of  ih' 
resumed  ita  place  with  an  audible  n-cu^h,  after  which  the  "limb  waa  ot  : 
equal  lejjgth  with  the  other;"  but  there  remained  an  **  immense  deposit*'  aruuii'i 
the  acetabulum.* 

Malgaigne  says  that  M.  Et6ve  found  a  man  with  a  dislocation  of  his  \er 
backwarOt  a  fracture  near  ita  middle,  a  penetrating  wouod  of  the  kut- 
fracture  of  the  fibula  in  the  same  leg.     Without  delay  be  proceeded  t< 
the  dislocation  by  directing  two  aaaiatanta  to  support  the  body,  three  to  - 
the  leg,  and  two  more  to  make  extension  from  a  towel  tied  not  very 
around  the  thigh  above  the  fracture.     The  leg  was   then  extended  ti] 
thigh  and  the  thigh  flexed  upon  the  pelvis  until  it  was  at  a  right  angle  u 
body;  and  after  a  gradual  extension  had  been  made  in  this  direetiou,  M 
pushed  with  all  his  Mtrcugth  the  head  of  the  bone  into  it*  -pocket.     i>l  ^'   •- 
case  Malgaigne  justly  remarks  that  the  *' extension  **  practitied  by  the  surpw" 
was  only  imaginary.*    If  the  reduction  v/m  accomplished  at  alJ,  it  wa»  by  uia" 
ipulation  and  pre^*«ure. 

Finally,  Markoe  relates  the  case  of  a  boy  fet.  8,  who  was  mlmiiti'd  inT"  ^ii*" 
New  York  City  Hospital,  on  the  29th  of  June*  18r»!i,  with  a  compel, 
of  the  right  thigh,  a  simple  fracture  of  the  left,  and  a  dislocation 
(if  the  right  femur  upwani  and  backward  upon  the  dorsum  ilii.     Whetj  pU^^^ 


I  Lond.  Mcd.rio'r.  Rev.,  vul.  xix.  p.  42«,  Oct.  183S. 
»  Lotidon  Mediiuil  lia/.ette  for  July,  1836. 

*  Arner.  Joynt.  Med.  S<ti  ,  vol.xxv.  p.  218, 

*  MBlgiiigae,  op.  cit,,  turn.  Ii.  p.  200;  fpum  Gazetbi;  M6d.,  XS^Hf  p. 
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>n  the  bed,  the  right  limb  lay  obliquely  acro88  the  abdomen  of  the  boy,  with 
the  foot  resting  a^iiin^t  the  iixilla  of  the  left  side.  "The  liouae-finrgeon  to 
whose  care  the  case  fell  on  ttdmiasion,  took  the  injured  limb  in  his  hands  very 
CttrefuUy,  carried  it  over  the  abdomen  to  die  right  side,  and  then  abducted  it 
and  brought  it  down  toward  the  straight  i>osilioij/*  during  which  procedure  the 
head  of  ine  bone  is  supposed  to  have  resumed  iu  place  in  the  socket '  Such  18 
the  aeenuDt  furnished  of  the  symptom»  and  treatment  of  this  extniordinary 
ease  ;  too  meagre,  certainly ♦  to  entitle  it  to  m«ch  confidence,  or  to  permit  ua  to 
dfnw  from  it  any  practical  inferences* 

I  have  been  unable  to  find  any  other  examples  of  fracture  of  the 
femur  complicated  with  dislocation  ;  and,  rejecting  at  least  Mr.  Thorn- 
biirs  case  as  altogether  incredible,  the  proper  conclusion  would  he,  that 
reduction  is  sometimes  possible  in  recent  cases,  if  the  surgeon  will  resort 
promptly,  before  swelling  and  muscular  contractions  have  taken  place,  to 
manipulation  combined  with  pressure  upon  tlic  head  of  tlic  bone.     In« 
deed,  it  is  probable   tliat  pressure  alone  is  the  means  upon  which  the 
success  will  finally  depend,     Richet  miys  tliat  he  fjas  several  times  dis- 
located the  femur  in  the  cadaver ;  and  then  having  sawn  off  the  head 
so  as  to  represent  a  fracture,  he  has  always  been  able  to  push  the  head 
of  the  bone  easily  into  its  socket  '     By  seiKing  the  moment  then  when 
%i\e  patient  is  laborinc^   under  the  shocks  or  by  placing  him   completely 
lander  the  iniluence  of  an  amestbetic,  no  resistance  wnll  be  oft'ered  by  the 
ixiuscles  any  more  tban  in  the  cadaver,  and  the  reduction  may,  perhaps, 
%>«  easily  effected.     I  have  no  coTifidence  that  anything  can  be  accom* 
j>lished  by  extension;  nor  do  I  tbink  it  will  be  best  to  w^ait  until  the 
fi^mur  has  united,  since  such  delay  will  jirobably  render  the  reduction 
iiaopo^ible. 


§  9-  Voluntary  or  SpontaneouB  Bielocations  of  the  Femur. 


Ej^amples  in  which   persons,  having  suffered  no  disease  of  the  hip- 

►iat,  have  been  able  voluntarily  to  dislocate  tbe  femur,  have»  from  time 

'^o   time,  been   recorded,  but  I  am   not  awfare  that  any  dissections  have 

^'irer  been  made  in  these  cases,      I  shall,  tbcrefore,  not  attempt  any  ex- 

¥*lanation  of  the  facts,   but  simply   record  tbem  as   matters  of  curious 

I  ^*iterest,  and  for  tbe  purpose  of  inducing  others  to  make  of  them  a  sub- 

1  ^^t  of  investigation. 

Halgaigne  remarks  that  "  certain  persons,  without  having  siitTered  from  any 
^J^jiiry  or  disease  of  the  joint,  have  the  lingular  faculty  of  dislocalinjr  and  re- 
ducing the  femur  voluntarily.  Portal  saw  an  example  in  the  person  of  the 
-^bbe  of  Saint- Benoit.  fluaibert  mentions  n  surgeon  near  Troyefl^  w'ho  dislo- 
*^ted  the  femur  up  and  down,  and  reduced  it  by  the  simple  act  of  the  muscles, 
Without  the  aid  of  hh  hands.  He  repf>rts  at  the  same  time,  the  curious  history 
^^f^  a  person  endowed  with  the  same  power,  who  after  a  t]iiarrel  produced  the 
^ialocation,  and  then  claimed  diiniage.H,  attributing  the  accident  to  the  violence 
•^r  his  adversary/'  The  same  author  sneak;*  of  ca^eH  rerortetl  by  Conlwon^  Solly, 
^*id  Stanley,  and  the  one  hereafter  to  be  mentioned  alluded  to  by  Sir  Aatley 
^<>oper»  making  in  all  seven  cases.     It  dots  not  itppear,  JIalgaigne  adds,  that 


New  York  Jtiiim*  Med*,  Jan.  1855,  p.  HO. 
»  New  York  Journ  Med,.  March,  lg54|  p.  293;  from  Bullet,  rle  Tb6r. 


''  this  laxity  i'di  pairs  the  functioiia  of  the  Umb;  it  is  neverlhalen  a  subject  w bleb 
deuiancJH  to  be  better  studied."^ 

Sir  A^tley  Cooper  says,  **  I  have  received  from  Mr.  Brindley^  surgeon »  of  Wiok 
Hill,  an  account  of  a  dislocation  of  the  oa  temori«,  which  the  patient  is  abl*  to 
produce  and  reduce  when  he  clioiise^.     The  man  is  iifty  years  of  age."* 

Samuel  LVm]«er  speaks  of  thin  matter  briefly  a^  follows:  **  There  are  instanceB 
recorded  of  peri^ona  who  could  dislocate  their  thigb-bone  spontaDeously,  and 
afterward  replace  it  ai^ain  without  assistance.  A  gentleman,  who  attended  my 
lectures,  informed  me  of  a  person  s^u  circumstanced,  and  related  some  of  the 
particulars  tome.  I  suppose  that,  in  such  cases,  there  must  be  an  unusual  re- 
taxation  of  the  synovial  membrane,  a  rupture  of  the  ligamentum  teres,  and 
perhaps  nn  imperfect  state  <»f  the  acetabulum.*** 

A  ciise  is  related  in  an  inaugural  esaay.  by  Dr.  Lewis,  of  North  Carolina,  who 
graduated  at  the  Oniversily  of  Pennsylvania  in  the  spring  of  1841/** 

Dr.  liigelow  has  seen  two  cases,  and  reports?  a  third  from  Prof.  E.  M.  Mo^re, 
of  Rochester.  In  the  first  of  these  the  hip  was  at  first  dislocated  by  an  accident ; 
and  ill  a  few  hours  it  was  reduce^l  by  manipulation.  Eight  days  after  the  acci- 
dent, in  attempting  to  walk,  it  was  ac^ain  partially  dislocated,  when  the  patient 
himself  replaced  it  by  pushing  against  it  with  the  hand,  and  pressing  with  the 
other  against  the  knee.  Since  then  the  man  has  been  able  to  aislocate  liie  boot 
backward  upon  the  edge  of  the  socket  by  muscular  action,  and  to  reduce  it  by 
throwing  the  leg  out  sideways*  In  the  Mccond  case  seen  by  Bigelow,  **the 
phenomena  are  much  like  those  just  described."  Dr.  Bigelow  regards  them 
both  a>*  subluxations,  and  speaking  of  the  first  case^  he  says  the  limb  '*  eihihiti 
slight  fiexion,  shortening,  and  inversion.'*  Prof.  Moore's  case  (Figs.  4K1,  4^2)# 
IS  described  as  follows  :  J.  B.  Parlcer,  j>rivate  soldier.  U.  8,  V.,  waa  skirmishing 
up  a  hill^  May  13,  1864,  and  sprang  suddenly  hack  to  avoid  the  gun  of  a  cum* 
rade  in  advance.  His  left  foot  became  entangled,  and  his  weight  dish:»cated  ibe 
hip.  He  felt  the  injury,  and  supposed  it  out  of  joint.  Some  comrades  imt  it  in, 
and  he  immediately  resumed  his  skirmishing,  and  marched  seven  miles,  from 
10  A.  ar.  to  6  p.  M.  He  rested  at  night,  and  went  on  duty  the  next  day,  8har]>- 
sbooting  and  crawling  all  day.  He  continued  this  kind  of  duty  nine  days,  and 
subsequently  was  on  duty  in  other  ways,  and  did  not  enter  a  hospital  until  the 
fifteenth  day  after  the  accident.  When  the  case  was  reported  to  Or,  Bigelow; 
the  man  could  dislocate  the  hip  at  any  time  by  pressing  the  foot  on  the  fl^^ir,  to 
fix  it  Brmly.  contracting  the  adductors,  and  throwing  out  the  pelvis,  when  the 
bead  "suddenly  leaves  the  acetabulum,  and  goes  on  the  dorsum."  There  is  a 
slight  inversion  while  the  limb  remains  in  this  position.  Dt,  Bigelow  think» 
that  this  is  also  a  subluxation.* 

The  following  case  wiis  reported  to  me  in  1805,  by  Dr.  Forrest,  of  Portland, 
Maine,  to  whom  the  man  presented  himself  as  a  "substitute,"  while  Dr.  Forrest 
was  in  the  the  service  of  the  U.  S.  Army.  The  application  was  rejected:  VV, 
G.  Oliddon,  set.  1.17,  farmer,  says  that  he  has  been  able  to  dislocate  and  replace 
the  femur  at  the  left  hip-joint  since  he  was  a  boy.  It  is  not  the  result  of  any 
injury  or  disease,  ao  far  a.^  he  knows.  He  is  in  good  health,  and  his  muscular 
development  is  complete.  He  accomplishes  the  dislocation  by  throwing  the 
weight  of  his  body  upon  the  left  leg,  iind  then  contracting  certain  muscles  about 
the  hip.  The  reduction  is  generally  in(»re  difficult  than  the  dislocation,  some- 
times requiring  the  aid  of  his  hand'.  When  the  head  of  the  bone  h  out,  then* 
is  a  marked  projection  above  and  behind  the  trochanter  major,  apparently  caused 
by  the  pressure  of  the  head  in  tbis  situation ;  the  limb  is  very  slightly  if  at  all 
everted;  while  out  of  place  it  causes  pain  ;  and  after  a  few  repetitions  the  pain 
becomes  so  great  as  to  compel  him  to  desist.  The  limb  was  not  measured  while 
it  was  dislocated.     When  the  limb  is  in  position  he  does  not  walk  latne.** 


I 


1  Humbert,  E^sai  siar  less  lux.  spontaa^es  du  femur,  1835,  p.  3d.     From  Malgaigoe,  Of^  I 

cit.»  vol.  ii.  p.  8B3.     He  also  refer:)  to  Gax.  ddi  HApitaux,  IM(,  p.  104. 

'  Brmdley,  Sir  Ayr  ley  Cooper  on  DibIoc.  and  Frac.     Pro  face  tti  2d  Lrmd.  ed.»  1825. 

*  Sarinjel*Cottp<ir,  Final  Linen.     New  York  ed.,  IH44,  vol.  it.  p.  3H5. 

•  Gilidoii's  Surgery,  fitli  ed.,  An.  1841.  vol.  i.  p.  387. 
^  Moare.  Bigt^low!     Dialoc.  and  Fractures  of  the  Hip.  by  Heurj  J.  Bigelow,  1SD9,  p,  li^J 


BISLOCATIONS    OF    THE    TEM  UR. 


745 


Eiirice  Perrin'  broupjbt  before  the  Surgictil  Society  of  Paris,  in  1859,  a 
man  aged  22  years,  who  when  10  yeara  old  had  Budered  a  diftlmmtion  of  the 
right  hip  in  consequence  of  a  fail  from  a  horse,  in  which  hift  leg  was  caught  in 
the  harness,  and  his*  body  suspended  in  a  poiiition  of  forced  adduction.  On  the 
following  day  it  waa  reduced.  Two  or  three  months  later  it  was  rei_»rodiiced  by 
ft  dight  misstep.  At  a  hiter  [«crind  he  wn^s  found  to  be  able  to  dislocate  and 
reduce  the  dislocation  at  will.  When  presented  t<3  the  Surgical  Society  this  fact 
i  verified,  and  admitted  by  Chaiieaignac,  Marjolin,  MoreULavullf^e,  and  many 
who  were  present. 


Fio.4<iK 


Fi».  482. 


\i 


<*ltiutary  AubluxAtion  iipoij  the  doreuni  iHi»  Caac  of  Parker.   {  From  Bjgeb)w  and  Moor».) 

The  following  case  came  under 'my  personal  observation  :  Dn  William  O.  S.. 
??^'  24,  received  an  injury  on  the  outaide  of  the  right  knee,  in  February,  1862, 
^Qtn  the  kick  of  a  hon-<e.  There  wna  no  apparent  iiyury  of  the  hip.  On  the 
^^^^rteenth  day  after  the  accident  he  rode  forty  miles  on  horseback,  which  was 
^^F^ilowed  by  some  stilfness  in  the  ri^ht  hip.  Two  wceka  later^  in  mounting  his 
^BP^rse,  he  felt  something  slip  in  the  hip-joint.  'From  that  day  unti!  this,  a  period 
^B^^  four  years,  he  has  been  able  to  reproduce  the  same  slipping  voluntarily,  and 
^^^liich  phenomenon  I  recognize  m  a  dislocation  upward  and  biekward.  I  have 
^Xamined  him  more  than  once,  and  he  has  dislociiied  and  reduced  tlie  disloca- 
.  JjoQ  in  my  preseuce  repeatedly.  Planting  hi«  right  foot  tirmly  u|»on  the  floor  a 
■Utle  in  advftof'e  of  the  left,  with  his  toe*»  turned  out,  he  throws  his  weight  upon 
^tje  right  lejr  by  carrying  his  pelvis  well  over  to  the  right,  and  then  contracts 
Dwerfully  the  gluteal  muscles.  Instantly  the  head  leaver  the  socket,  and  seems 
►  mount  upon  the  dorsum;  the  trochanter  major  becomes  rotated  inward,  caua- 
itig  a  slight  inward  rotation  of  the  leg  and  foot  He  can  do  the  same  when 
lying  on  his  back,  but  not  with  the  ^arne  ease.  Reduction  is  accomplished  witb- 
tmt  change  t»f  positioti,  but  by  what  precise  maufpuvre  I  have  not  determined. 
The  reduction  is  more  quiet,  and  less  sudden,  apparently,  than  the  dislocation. 


>  Perrin,  *5ait*ilea  HAp.,  l8»Wj  p,  $rt7. 
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Both  maiiceuvrea  sre  accompanied  with  some  pain.  He  Is  not  1  am e»  Dor  dries 
the  dislocation  tiike  place  without  his  voHti<>n,  I  have  seen  ooe  ewe,  alao^ 
which,  although  pathological  in  character,  was  nevertheless  caused  byanearif 
iniury,  and  as  such  may  properlv  be  noticed  in  this  connection. 

Dr,  O,  Gillett,  n^L  65  (1867),  of  Westernville.  Oneida  Co,,  N.  Y.,  was  mjurpd 
in  his  left  hip-joiul  whea  16  years  old,  by  lifting  a  heavy  weight.  He  fell  it 
the  moment  sometliitig  give  way  in  the  joint,  and  he  has  beeo  lame  ever  iinw; 
at  first  he  was  quite  lame,  but  at\er  a  time  the  soreness  about  the  joinl  dimin- 
ished, and  up  to  within  about  three  year8  the  lameness  was  chiefly  due  to  a  Uck 
of  development  in  the  Hmh,  Since  then  the  joint  has  agnin  become  tender,  and 
during  the  hist  nine  months  he  has  been  able  to  throw  the  head  of  the  bon« 
out  of  the  socket,  backward  and  upward.  Indeed,  the  hone  is  dislocated  wliefl- 
ever  he  sits  down,  and  resumes  iU  place  again  when  he  stands  up.  It  itjauitr 
apparent  that  the  upper  and  outer  margin  of  the  acetabulum  is  partly  ahsorDd; 
and  probably,  also,  the  head  and  neck  of  the  femur  are  in  some  measure  dfi- 
formed  and  absorbed.  The  dislocation  is  apparently  incomplete?:  t'^i  "'*''*» it 
exists  the  thigh  is  abducted  and  slightly  rotated  outward.     This  a  'id 

outward  rotation  do  not  properly  belong  to  adislocatiou  upon  the  u  :  me 

ilium  ;  hut  as  the  condition  of  the  joint  and  of  the  adjacent  muscles  is  abnofuult 
they  Tfvill  not  require  to  be  explained. 

Deininger'  relat^^*^  the  case  of  a  retired  soldier,  who  stated  to  him  that  wh«o' 
years  old  he  met  with  an  accident  which  caused,  as  was  believed,  a  dislocation 
of  liis  thigh  backward.  The  dislocation  was  not  reduced  ;  an  abscc-^  fonced; 
and  at  the  end  of  fourteen  weeks  a  spontaneous  reduction  ensued.  After  jitiw 
the  patient  begun  to  observe  a  aiippiog  of  the  joint,  and  when  examintd  bj 
Deininger  the  head  of  the  femur  was  at  each  step  dislocated  backward,  with  tht 
characteristic  noise,  but  was  again  immediately  restored  to  ita  normal  \ifrt\i\f^ 
by  muHcular  contraction  alone. 

Karpinski*  reports  the  case  of  a  man  who  had  dislocated  his  left  hip  when  16 
years  old.     Five  yearj^  later,  when  seen  by  Karpinski,  he  wilh  able  Ui  di^jlocil* 
the  femur  upon  the  dorauai  ilii  by  resting  the  weight  of  his  body  upon  th«*  le^ 
foot,  and  then  turning  his  body  to  the  left.     Reduction  was  effected  ny  muBcttl** 
contraction  alone. 

In  sorae  respects  the  most  remarkable  example  which  has  come  tc^ 
knowledge  is  thfit  of  Ciiarles  H.  Warren,  the  celebrated  contortionist! 
acrobat.     Having  myself  made  a  careful  personal  examination  of  ihemflti- 
and  huving  observed  tluU  he  does  actually  subluxate  other  limbs  ihnn  T 
tbigb,  it  bus  seemed  t^)  me  tbat  it  would  throw  liglit  upon  this  >i 
obscure  class  of  ca.ses  if  I  were  to  give  his  history  briefly,  and  d<- 
detail  all  the  plienomena  observed  by  me.     My  examination  of  him  t»* 
made  in  1H7<I,  wlien  he  was  thirty-one  years  old. 

Mr.  Warren  was  born  in  Bchuylersville,  Saratoga  Co.,  New  York,  in  1S4^- 
His  parents  were  healthy,  and  neither  of  the  parents  nor  either  of  the  fi**  ^ 
children,  except  Charles,  poKsesscil  his  peculiar  muscular  development  or  jiowir  ": 
of  dislocating  the  bones.  Ilia  maternal  grandfather  is  said  to  have  pu««iewe<i*  ^ 
similar  power,  but  in  a  much  more  limited  degree.  In  his  own  cjlh**  ei  wh^  fi^ti  * 
noticed  in  his  infancy,  soon  after  he  began  to  run  about,  that  he  v\ 
fall  while  running  across  the  floor;  and  it  was  soon  ascertnineH  ^ 

been  tripped  up  by  the  audden  displacement  of  his  hip-joint,  but  the*  tali  »<^^'^^ 
restore  it  to  place  and  he  would  get  up  and  again  run  about.  Thin  i^  Iih^^t^ 
account  of  bin  case  at  this  early  period  of  life,  and  it  may  or  may  '  "''-* 

as  I  am  not  informed  that  any  medical  man  was  ever  consulted.     1  -  '^^  * 

however,  iinds  a  confirmation  in  the  fact  that  an  infant  son  of  Mr.  \\  aricn,  "u*' 
dead,  had  the  ^ame  peculiarity.  He  has  also  a  tittle  daughter,  ni»w  ilrinj?/^ 
whom  the  same  phenomenon,  so  far  as  the  accidental  dislocation  of  the  t'r* 

1   l)«*inJiipHr,  Di»uLs<4)e  MtblJtr-ArUb  Zeh««hri(t»  ill.  2,  p.  0.^2, 1**4. 
»  Karpiujiki,  bleiii,  ij.  3,  IHT.^.  p.  U7.     (PoiufOU) 
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joiBl  is  concerned,  is  manifested.  He  has  had  no  other  chihJren,  and  hia  wife  is 
It  healthy  and  well-formed  woman.  In  his  own  case  t!iia  tendency  ttv  accidental 
and  involuntary  dislocation  of  the  hip-joint  only  laated  Iwo  or  three  years  after 
be  began  to  run  about.  Since  then,  it  only  occurs  by  an  act  of  volition  and 
under  the  powerful  contraction  of  the  muscles.  It  is  not  even  apt  to  occur  during 
h'la  performance  of  gymnastic  and  contortion  featB.  As  a  boy,  Warren  ran  about 
i2f  other  children  and  at  five  years  went  to  school,  but  when  eight  years  of  age 
he  left  home  and  joinetl  a  travelling  circus.  At  eighteen  he  began  to  work  at 
the  trade  of  car-making,  but  soon  returned  to  the  circus, 

Mr.  Warren  informs  me  that  Walter  Wentworth,  a  professional  contortionist, 
now  about  forty-five  years  of  :tge,  and  weighing  perbapa  115  pounds,  i:*  probably 
more  flexible  than  himself,  but  posse^se*  rather  lem  niuscular  power,  yet  be  h 
Tery  itrong.  John  Santiago  de  (libinois  and  George  Mankin  are  probably  as 
•iTODf  SL»  himself;  Lister,  of  the  New  York  circus,  now  dead,  wa!^  probably 
rapenorto  anyone  who  ban  ever  lived  m  a  contortioni.Ht,  The  bitter  <lied  at  the 
i|e  of  forty*eight,  and  jiractised  auccesafnlly  his  profession  to  the  last  day**  of 
hiB  life.  Yet  not  one  of  thetje  men  had  the  power  of  dislocating:  hm  bonen  which 
Warren  poaaeaaes*  It  is  clear,  therefore,  that  we  ascribe  Warren's  f>eculiar 
jKvwer  in  tbU  respect  to  a  congenital  abnormity,  namely,  a  great  capacity  and 
lengthening  of  the  capsuhir  structure^*,  united  with  later  muscular  developuient 
from  exercise.  Warren  ia  rather  above  the  average  height,  slender^  and  well 
proportioDed. 

I  have  calletl  attention  to  these  historical  details,  because  they  seem  to 
illustrate — fintj  that  Warren  had  a  congenital  relaxation  of  I  be  ligaments 
and  capsules  of  the  joints;  and  Hecondy  that  his  prodigious  muscular 
development  was  the  result  of  early  and  lon;;-con tinned  muscular  exer- 
cise ;  while  the  daily  practice  of  contortion  maintained  the  ligaments  and 
capsules  in  their  original  abDormii!  condition.     There  is,  therefore,  in  this 
case  a  combination  of  anatomical  contlitions  rarely  met  witli,  namely:  a 
relaxation  of  one  class  of  structures  or  tissues,  and  an  unusual  power  of 
aetion  and  contraction  in  another.     We  often  see  persons  who  have  con- 
nital  or  acquired  {pathological)  relaxation  of  the  articular  ligaments, 
HI  this  is  associated  in  most   cases  with  muscular  weakness*     So  also 
t*ere  are  fre<|uent  examples  of  great  muscular  power,  the  result  of  exer- 
se,  but  the  joints  are  compact  also.     None  of  them  have  the  power  of 
tislocjiting  their  bones  bv  muscylar  action.     The  following  are  the  results 
**f  my  examination  of  Warren's  voluntary  dislocations. 

Inferior  31  axilla  ;    Partial  Dkhcatimi    Forward. — This  is  accom- 
plished probably  by  the  action  of  the  external  pterygoid  muscles.     There 
^^  nothing  worthy  of  special  note  in  this,  inasmncli  as  the  ability  to  dis* 
place  the  condyle  to  this  extent  is  not  vcr^^  uryisual.     The  condyle  re- 
LSumes  its  place  the  moment  the  action  of  the  muscle  cea^ses. 

Clavicle  p  iV^o  DLsplacemefit ,— lie  has  no  power  to  displace  the  clavicle 
\^X  either  articulation. 

Scafmla  ;  JHsplacenwnt  of  Lower  Anfjle. — This  displacement  is  very 
remarkable,  the  lower  angle  of  tlic  scapula  being  lifted  upward  and  out- 
until  it  lies  nearly  on  a  hve\  witli  the  to|>  of  the  shoulder,  and  is 
le  to  project  far  backward.  We  are  enabletl  here  to  study  carefully 
the  mechanism  of  this  displacement,  an  example  of  which  is  every  now 
tud  then  reported  in  the  journals  as  a  ''dislocation  "  of  the  scapula.  It 
has  been  ascribed  variously  to  a  partial  paralysis  of  the  latissimus  dorsi, 
in  consequence  of  which  the  somewhat  feeble  hold  which  it  has  upon  the 
inferior  angle  of  the  scapula  is  relaxed,  and  it  is  unable  to  retain  the 
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angle  in  its  place;  to  a  detachment  of  this  muscle  from  the  angle  in  con- 

3jer*/*p  nf  some  violence;  to  paralysis  of  the  seiTatus  major  aBticas; 
1  J  writer,  to  paralysis  of  the  rhomboid  muscles.     In  the  cue  of 

War;,  is  apparent  that  it  is  accomplisheil  solely  by  the  a^^tion  of  die 

rhoml        as  major,  which  muscle  he  has  the  ability  to  call  into  vigorona 
ffhile  be  suspends  the  action  of  the  rhooiboideua  minor,  the  sef- 
[.^nus,  the  latissimus  dorsi  and  other  muscles.     We  <^n  even  tna 
'  the  rhomboideus  major  as  it  lies  io  a  state  of  oontradwit 
Bra         the  trapezius.     When  this  muscle  ceases  to  contract,  tbe  angle 
I  "1"  ;e  spontaneously. 

'  le  that  m  we  see  it  presented  occasionally  in  other  persons^ 

it  is  «iu^.,  often  to  a  paraljBia  of  the  serratus  mBJor  antious ;  possiblj 

s  BEimea  to  a  loss  of  power  in  the  latissimus,  and  even  occasiotiatlT  to 
'^^  m  of  the  attachment  of  the  latissimus;  but  it  h  impossible 
uld  be  doe  to  a  paralysis  of  either  of  the  rhombosds,  as  lis* 
«^^'u  ^.^g^^ted.  Of  course  I  exclude  from  consideration,  now,  all  ihm 
examples  of  a  ilar  projections  which  are  due  to  spinal  distortioD8»  »ttd 
which  are  pu  nechanical,  and  have  therelbre  nothing  in  common  with 
this  case* 

JImd  of  il  m        I    SuhgUnoid  Suf^Iuxation. — By  the  &^^m 

larentW.  of      .  ,ati  iorsi,  aided,  perhaps,  by  the  lower  fibres  d 

Ipl  I  ^  displaces  the  head  of  the  humerus  down- 

._      J  iower  margin  of  the  glenoid  cavity,  cjktd^ 

I  joii   ,ader  the  acromion  process^  and  increasing  the 

ed  from  this  process,  about  one  inch*    He 

7om  ./y  ing  it  in  this  position^  and  then  wheti  be 

relaxes  the  muscles,  the  bead  risea  to  itM  socket  without  noise  or  stm»r 

tion.     His  ability  to  perform  this  feat  is  equal  in  the  two  arms. 

Elbow-joint. — The  elbow-joint  admits  of  a  slight  increase  of  laterJ 
motion  above  what  is  usual,  and  the  backward  movement,  or  extension* 
is  greater  than  is  usual  with  adults ;  but  he  has  no  power  to  cause  either 
a  dislocation  or  subluxation  at  this  joint. 

Wrist-joint;  Backward^  Forward^  and  Lateral  Subluxation,-— ij 
the  action  of  the  muscles  alone  he  displaces  the  carpal  bones  backi^ard 
or  forward,  causing  in  each  case  a  partial  dislocation.  He  cannot,  how- 
ever, cause  a  lateral  dislocation  without  first  grasping  the  wrist  with  the 
opposite  hand — the  wrist  being  grasped  firmly  by  its  radial  and  ulnar 
margins — when,  by  the  action  of  the  muscles,  the  carpus  is  thrown  fcUj 
half  an  inch  to  either  side.  When  the  carpus  is  thrown  to  the  radiJ 
side,  the  hand  falls  to  the  ulnar  side ;  and  the  reverse  happens  when  the 
carpus  is  thrown  to  the  ulnar  side.  When  the  muscles  are  relaxed,  the 
carpus  resumes  its  position  spontaneously,  and  without  sound  or  sen3a- 
tion. 

Phalangeal  Articulations  ;  Subluxations, — He  is  able  to  subluxate  all 
the  articulations  of  his  fingers,  including  the  thumb.  The  subluxation*' 
backward  and  forward  are  effected  by  muscular  action,  but  the  lateral 
dislocation  only  by  the  help  of  the  other  hand. 

Hip  ;  Apparently  Complete  Dislocation  upon  the  Dorsum  IHi-^^^  ^ 
in  the  hip  that  the  greatest  scientific  and  surgical  interest  of  this  caso 
centres.     After  a  careful  study  of  the  phenomena  accompanying  certain 
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of  ibe  hip-joint  in  the  person  of  Warren,  I  have  felt  compelled 
accept  of  the  theory  that  he  cimses  a  true  ami  complete  dislocation 
oa  the  dorsum  of  the  ilium.  We  notice  that  while  the  patient  is  stand- 
I  nude,  his  form  is  perfect,  except  that  both  feet  turn  out  a  little  more 
m  is  usual  with  others.  With  a  moderate  eflort  of  the  muscles  the 
ad  of  the  bone  seems  to  move  in  its  socket,  and  to  be  carried  upward 
d  backward  upon  the  dorsum  ilii.  The  change  of  position  occui-s 
Idenly,  and  is  accompanied  with  a  sensation  to  the  hand  as  of  a  bone 
pping  suddenly  into  its  socket — a  sort  oi  heavy  thud.  When  he  has 
ilocated  his  right  leg,  he  stands  upon  hi.**  left  leg,  tlie  right  l>eing  lifted 
iin  the  floor,  the  thigh  a  little  tiexed  upon  the  body,  the  leg  ilexcd 
on  the  thigh,  with  the  toes  turned  a  little  in.  He  says,  that  know- 
l  that  it  ought  to  turn  in  a  little  ruore  to  represent  the  appearance 
ich  the  limb  usually  presents  in  this  dislocation,  he  sometimes,  when 
ybiting  himself,  turns  it  in  more;  but  this  is  tlie  position,  only 
mtly  turned  in,  which  it  natunilly  takes.  Looking  for  the  trochanter 
jor,  we  find  that  it  has  been  carried  upward  and  backward  full  two 
iies.  The  head  of  the  bone  we  are  unable  to  find  It  is  very  difli- 
to  ujako  a  comparative  measurement  of  the  two  limbs  when  one  is 
|,clwplaced,  but,  so  far  as  I  can  determine,  the  right  limb  is  shortened 
Bt  one  inch,  probably  more.  Warrcu  repeated  the  disloaition 
ftnd  times;  the  bone  always  returning  quietly  to  its  place  after  each 
])lacement,  w^ithout  any  sound  or  sensation  like  that  which  accom- 
nied  it.H  displacement.  The  same  experiment  was  made  with  the  oppo- 
e  thigh,  and  with  the  same  results.  Finally,  he  was  laid  upon  the 
or,  upon  a  blanket,  and  he  proiiuceJ  the  dislocations  equally,  but 
iparently  with  little  more  muscular  effort- 
There  seem  to  be  but  two  possible  explanations  of  the  phenomena 
■esented  in  the  ease  of  the  femur :  either  they  are  produced  by  the 
^chanter  rotating  outward,  and  pressing  firmly  against  the  anterior 
*rgin  of  the  glutieus  maxim  us,  until  suddenly  it  becomes  disengaged 
d  slips  under  this  musclei  while  the  head  of  the  bone  remains  in  its 
-ket ;  or,  there  is  a  veritable  disk^cation  of  the  head  of  the  bone. 
In  favor  of  the  first  supposition  it  may  be  stated  again,  that  when  the 
placement  in  the  case  of  Jlr.  Warren  has  occurred,  the  trochanter 
for  is  removed  backward  and  upward  full  two  inches;  it  remains  as 
minent  as  it  was  before,  and  the  head  cannot  be  found;  while  in  the 
a.1  dislocatiyn  upon  the  dorsuu^  the  trochanter  turns  forward,  and  is 
prominent  than  it  was  before;  and  the  head  of  the  bone  may  usually 
felt  when  there  is  no  swelling.  Mow  then  could  this  be  a  dislocation  ? 
ir4lv  only  by  supposing  that  there  was  such  an  abnormity  of  the  joint 
almost  total  absence  of  the  rim  of  the  acetabulum  in  that  direction — 
^  perhaps  sucli  a  broadening  of  the  head,  and  shortening  of  the  neck, 
l^ould  pemut  the  head,  neck,  and  trochanter  to  be  drawn  up  and  hack 
lie  gluteal  muselt^s^  without  changing  the  relations  of  the  line  of  their 
Qtnon  axis  to  the  outer  face  of  the  pelvis ;  that  is,  w^ithout  any  inward 
i»g  of  the  trochanter.  This  would  assume  the  existence  of  anatomical 
"^iitions  that  are  not  proven,  but  ooly  deemed  possible, 
"tlie  limb  is  actually  shortened,  however,  there  must  be  a  dislocation, 
I  think  it  is ;  but  inasmuch  as  the  accuracy  of  any  measurements 


750  DISLOCATIONS    OF    THE    THIOHp 

under  these  circtimstaoces  might  he  fairly  questioned,  we  shall  for  iht 
moraent  dismiss  this  arguEiient  also. 

There  now  remains  only  this  important  fact,  that  while  the  trockiittf 
major  is  carried  hack,  the  toes  are  no  longer  very  much  turued  outWHrti, 
m  they  were  before  the  displacement  w^aa  made;  nor  do  they  fmi 
forward,  hut  actually  a  little  inward.  So  that  in  fact  there  is  aboat  u 
much  inward  rotation  of  the  foot  as  we  could  have  required  to  imhcat! 
an  outward  dislocation.  But  it  is  plainly  iiupossihie  that  the  head  fl( 
the  femur  should  remain  in  its  socket,  while  the  trochanter  is  rotald 
outward  two  inches,  and  the  knee,  fo<:>t,  and  toe^  not  accompany  tliic 
outw*ard  rotation.  Certiiinly  it  m  impossihle  that  the  whole  lower  portioti 
of  the  limh  should  rotate  inward,  as  it  actually  doe^,  while  the  tro^bankr 
is  strongly  rotated  outward.  These  considerations,  it  seems  to  me,  must 
exclude  the  suppositit^n  that  there  is  here  only  a  rotation  of  the  trucbntiT 
outward,  and  a  consequent  muscular  displacement. 

Whatever  difficulties  there  may  be  in  the  way  of  supposing  that  ib^ 
is  a  dislocation,  they  are  not  insuperable  if  we  assume  the  existenwof 
some  abnormity  in  the  constmction  of  the  joint  and  of  tlie  neck.  It 
ia  possible  even,  that  what  we  believe  to  be  the  trochanter  move^l  back 
is  actnally  the  head  of  the  boue,  and  that  it  is  the  trochanter  wLicli  ii 
lost;  for  the  change  of  position  occurs  so  suddenly  that  neither  by  tk 
sight,  nor  w^ith  the  hands  placed  upon  the  trochanter,  can  we  follow  ihe 
change  of  position,  I  only  discover,  after  a  sudden  commotion,  diat 
there  is  no  longer  a  projection  where  the  trrjchanter  was  felt,  and  whirii 
I  marked  with  a  pencil  in  order  not  to  be  deceived ;  and  that  there  i*  * 
projection  which  resemhles  it  precisely,  so  far  as  we  can  determine*  t*tj 
inches  further  back  and  upward.  Possibly,  I  say,  this  new  projection  i* 
really  the  head,  somewliat  changed  irom  it.^  normal  form  ;  but  I  do  noi 
think  so.  Perhapis  nothing  but  an  autopsy  can  determine  this  and  otliff 
points  connected  with  the  case. 

Knee-joint;  Rotation  and  Subluxation. — Mr.  Warren  has  no  power 
to  displace  the  knee-joint  by  muscular  action ;  but  seizing  the  leg  while 
it  is  flexed,  he  can  rotate  the  tibia  laterally  very  freely,  and  cause  the 
head  of  the  tibia  to  project  beyond  the  line  of  the  articulation  half  an 
inch  or  more. 

Patella. — He  has  no  more  power  to  displace  this  bone. 

Ankle-joint — With  his  hands  he  can  abduct  and  adduct  this  joint 
almost  to  a  right  angle  with  the  leg. 

Tarsal  Joints, — By  the  aid  of  his  hands  he  can  imitate  the  extremes 
of  varus  and  valgus. 

Phalanges  of  the  Toes. — They  are  loose,  but  not  so  loose  in  their 
articulations  as  the  phalanges  of  the  fingers. 

Adams,^  of  Glasgow,  describes  the  case  of  a  young  man  who,  when  20  vein 
of  age,  in  trying  to  imitate  an  acrobat  dislocated  his  thigh,  which  he  reducwi 
without  assistance.  After  this  he  found  himself  able  to  dislocate  either  hip  ^ 
pleasure.  In  order  to  accomplish  this  he  raised  the  foot  of  the  limb  which  he 
wished  to  dislocate,  until  only  the  toes  touched  the  floor,  and  then  suddenlv 
flexed  and  adducted  the  limb.  On  ceasing  the  muscular  contraction  the  bone 
returned  spontaneously  to  its  socket.    This  patient,  who  was  examined  three 

>  Adams,  Glasgow  Med.  Journ.,  Oct.  1882,  vol.  viii.  Xo.  4. 
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years  after  the  original  accident,  was  able  also  to  displace  voluntarily  the  inferior 
maxilla. 

Chassaignac^  furnishes  an  account  of  a  vaulting  mountebank,  who  had  a 
congenital  dislocation  of  both  hips  upon  the  iliac  fossae,  which  he  was  able 
voluntarily  to  convert  into  ischiatic  dislocations. 


CHAPTER    XYIII. 

DISLOCATIONS  OF  THE  PATELLA. 

§  1.  Dislocations  of  the  Patella  Outward. 

Causes. — In  the  majority  of  cases  this  dislocation  has  been  occasioned 
by  muscular  action ;  and  especially  is  this  liable  to  occur  in  persons  whs 
are  knock-kneed,  or  whose  external  condyles  have  not  the  usual  promi- 
nence anteriorly.  It  may  be  caused  by  suddenly  twisting  the  thigh 
inward  while  the  weight  of  the  body  rests  upon  the  foot,  and  the  leg  is 
thus  kept  turned  outward ;  or  by  falling  with  the  knee  turned  inward 
and  the  foot  outward.  Occasionally  it  is  the  result  of  a  blow  received 
upon  the  inside,  or  upon  the  front  and  inner  margin  of  the  patella.  In 
some  persons  there  seems  to  exist  a  preternatural  laxity  of  the  ligamentum 
patellae  or  of  the  tendon  of  the  quadriceps  extensor,  which  exposes  the 
subject  to  this  accident  from  very  trifling  causes. 

Fergusson  says  he  has  known  it  to  be  occasioned  by  a  child's  stepping  upon 
the  knee  of  a  person  lying  in  bed ;  and  Skey  says  he  has  seen  two  cases  which 
occurred  spontaneously  during  sleep.  B.  Cooper  has  seen  a  young  lady  who 
frequently  dislocated  her  patella  outward  by  merely  striking  her  toe  against  the 
carpet,  or  in  dancing.  Boyer,  Sir  Astley  Cooper,  and  others  mention  similar 
examples. 

Pathological  Anatomy. — Most  frequently  the  dislocation  is  only  par- 
tial, the  inner  half  of  the  patella  resting  upon  the  articular  surface  of  the 
outer  condyle;  and  in  consequence  of  the  peculiar  obliquity  of  these 
sur&ces,  together  with  the  action  of  the  vasti  and  rectus  femoris,  the 
outer  margin  of  the  patella  becomes  tilted  forward.  If  the  dislocation  is 
more  complete,  this  margin  begins  to  fall  over  backward,  as  in  the 
accompanying  drawing  (Fig.  483) ;  and  in  more  extreme  cases  the  patella 
lies  flat  upon  the  outer  side  of  the  condyle,  with  its  inner  margin  directed 
forward.  When  the  dislocation  is  partial,  it  is  probable  that  neither  the 
capsule  nor  the  ligamentum  patellae  usually  sufiers  much  laceration  ;  but 
in  complete  dislocations  the  capsule  at  least  must  have  given  way  more 
or  lees. 

Norris,  of  Philadelphia,  reports  a  case  of  partial  dislocation  in  which  the  com- 
plications were  more  serious.  J.  S.,  sBt.  32,  was  admitted  to  the  Pennsylvania 
Hospital,  on  the  27th  of  August,  1839,  in  consequence  of  injuries  received  a 
abort  time  previous  by  having  become  entangled  in  machinery.     In  addition  to 

"  Chassaignac,  Bull.  Soc.  de  Chir.  de  Paris,  Seance  dii  28  Janv.  1853,  p.  391. 
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aeveral  fractures  in  other  limbs,  he  was  found  tf>  have  a  subluxation  of  hia  ieA 
patella  outward,  its  outer  edge  being  much  raiBed,  and  resting  on  the  aide  of  lie 
external  c<indy!e  of  the  femur,  while  m  inner  edge  was  depressed,  and  firoilr 
fixed  in  the  hollow  between  the  condyles.  The  intermil  lateral  ligament  of  the 
knee  was  ruptured,  allowing  the  head  of  the  tibia  to  be  moved  cousidenhlj  out- 
ward.   A  depreeaion  existed,  aileo,  between  the  tubercle  of  the  tibia  aod  th« 


FiQ.  483. 


Flo.  484. 


Difilocatian  of  the  pfttella  otitwanL 


External  appeaninces  in  outward  diilocatlt»it 


lower  end  of  the  patella,  at  the  middle  and  inner  side  of  the  knee,  evidently  pP* 
duced  by  a  rupture  of  the  ligamentum  patellie  in  nearly  its  whole  extent,  Tli«*t 
waa  almost  no  swelling,  and  the  limb  waa  moderately  flexed,  l?y  tirm  pttiam 
the  patella  could  be  restored  to  position,  but  aa  8oon  as  the  hand  w*w  remove*^  ^* 
returned  to  its  original  position.  At  the  end  of  two  months  **  a  go<:*d  *' 
motion  existed  al  the  knee-Joint,  which  was  m  no  way  indamed  or  paiuM 

M,  Berger  bag  gathered  aix  examples  of  ancient  complete  dislocations  uuUifd, 
which  have  been  examined  anatomically,  namely,  two  by  Verneail,  two  bj 
Tainturier,  and  two  by  Philipeaux  and  Fiihrer,  In  each  of  these  exampl«itb« 
patella  rested  unon  the  tuberosity  of  the  external  condyle,  which  in  twoau«^^f 
Philipeaux  aod  Tainturier^  had  becf»me  articular,  flattened,  and  coTcned  ^J 
newly  formed  cartilage  of  considerable  thickness.  The  patella  wta  thicken''^ 
and  globular  in  the  ca^e  af  VerneulL  It  wsis  also  rather  triangular  thao  rooo^W 
in  the  case  described  by  Tainturier,  In  Philipeaux^a  case  it  waa  iktropbied  » 
about  the  size  of  a  two-franc  piece.  The  diarthrodial  cartilages  in  ""  ^  ''  ^'^ 
neuiT!*  cases,  upoti  both  the  femur  and  tibia,  were  entire;  the  ex\  '^^ 

was  flattened,  and  in  consequence  of  the  pressure  the  intercon-i.  if 

was  diminished  posteriorly.     Tainturier  has  noted  a  sort  of  t*'  J' 

from  without  inward.     In  two  or  three  of  the^e  casea  there  wil-  <''"' 

ation  of  the  internal  ligaments  of  the  patella,  and  in  ime  of  Vemeuii'aciM*^*' 
tendon  of  the  vastus  internus  was  torn  also.' 

Veaale,'  Textor  p^re.*  Vering,*  Monteggia/  Diipuytren,'  and  Hamoir,*  ^^ 

»  Korris.  Amer  Jtujrn.  M«d.  8ci.,  Feb.  1R4I*.  vol,  xxr.  p.  2T«. 

*  Eerger,  Art.  (lotulc.  Die*  Encvc.  Sei,  M6d„  ier.  3,  L  v.  {j.  St4a  (t\>itiaot), 

'  Bergi*r,  l»r.  oit.,  p.  341,  '  Mbid.  *  M- 

"  Miilgatgne.  op.  cit„  p.  90rt.  '  Ibid.  •  jWd^ 
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Berve<l  casea  in  which  the  displacemeDt  interfered  but  little  with  the  uae- 
I  of  the  limb. 

seen,  however,  by  Bi^Tard,  the  patient  liad  a  dislocation  of  several 

Jing,  anti  there  was  partial  ankyhisis  of  the  knee  in  a  position  of  serai- 

^Iromeyer  and  Hopfe  have  each  met  with  a  similar  example. 

Fowler'  met  with  a  case  in  a  p^irl,  a^t,  21,  which  dated  from  her  hllh  year,  and 

jjrbo  was  ao  much  maimed  that  Dr.  Fowler  thought  it  proper,  first,  to  divide  sub- 

fcutmnecni^ly  the  "  patellar  tendon.'^  hut  without  any  satisfactory  resulL    Eighteen 

Bays  later  he  excised  the  patella.    From  the  report  of  this  CJMe  it  must  be  inferred 

that  her  condition  wa:s  not  improved  by  thi»  operation. 

SymptomB.^ — The  limb  is  slightly  bent,  hut  immovabie  ;  tbe  breadth  of 

the  knee  ij<  coiisidernbly  increai*ed ;  tbe  inner  condyle  projects  unnaturally, 

■bil  the  patella  is  distinctly  felt  upon  tbe  outer  side.     If  the  dislocation 

■fe  p&rtiaK  the  outer  margin  of  the  pate!la  forms  an  irregular  sharp  ridge 

in  front  of  tbe  extenial  condyle.      If  it   is  complete,  the  inner  margin 

K resents  itself  in  front  of  tbe  external  condyle,  and  tbe  outer  margin 
K>k8  backward.      Usually  the  patient  siifTers  great  pain  as  long  as  tbe 
dislocation  remains  unreduced. 


Mart 


AVat^on,  of  New  York,  saw  a  case  of  complete  dislocation  of  tbe  patella  out- 
ird  in  a  fat  young  lady  with  lax  fibre,  and  occasioned  by  dancing:.  He  says 
le  knee  waa  i*lightly  hut  firmly  Hexed.  It  waft  reduced  by  very  slight  pres^sure 
th  the  fingers,  and  although  some  in  lla  mm  at  ion  with  etl\i«ion  into  the  joint 
ensued,  the  use  of  the  limb  was  completely  restored  in  a  week  or  teu  days/ 

Frognosifl. — ^Reduetion  is  in  general  easily  accomplished,  but  a  redis* 
Joeation   is  very  prone  to  occur.     In  a  few  examples  reported  of  a  per* 
■lanent  dislocation,  the  patients  have  eventiially  reeovered  the  use  of  tbe 
^inb  in  a  great  measure.     Boyer  Siiw  four  cases  of  this  kind,  in  three  of 
i^hicb  it  existed  in  tbe  left  leg,  and  had  remaineil  from   infaticy.     The 
patellae  were  easily  replaced,  but  unless  confined  tbey  soon  became  dis- 
placed again  ;  not  one  of  them  found  it  necessary  to  apply  for  surgical 
aid,  as  **  they  suffered  no  great  inconvenience  from  tbe  dislocation,  and 
exempted  them  from  military  service.''     After  reduction  veiy  little  or 
infiammution  usually  follows. 

Mr  Key  has,  however,  narrated  a  case  of  death  from  Bup|>uration  in  the  knee- 

'""   following  upon  tbe  reduction  of  on  /nimn/ siubluxation.    The  dislocation 

^reduced  by  a  fall  while  carrying  a  puil,  and  was  reduced  by  very  gentle 

fure;  but  ihe  patient^  a  girl  a»t.  20,  although  apparently  in  good  health,  was 

lieved  to  be  somewhat  strumous.* 

Treatment.  —  In  order  to  relax  completely  the  quadriceps  extensor,  by 

)rbc:>se  action  chiefiy  the  patella  is  held  in  its  unnatural  position,  the  body 
liooM  be  bent  forward,  while  at  the  same  ntoment  the  leg  is  extended 
Ijmn  the  tbigli  and  the  tbigh  fiexed  upon  the  body.  The  surgeon  will 
Iccomplish  these  indications  in  tlie  must  simple  manner  by  placing  the 
lit  ten  t  in  a  chair  and  then  lifting  tbe  foot  upon  his  own  shoulder,  as  be 
kneels  or  sits  before  him*  Sometimes  the  patella  will  resume  its  position 
|t  once  when  this  manteuvre  is  adopted  ;  but  if  it  does  not,  slight  lateral 

«  Fowler,  The  liaacet,  May  ft,  1871. 

•  Wftteon,  Kew  Tork  Jourtj.  Med.,  vol.  L  p.  :ift«l. 

•  Guy's  Hospital  Reports,  vol.  i.  p,  2r»0, 
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pressure,  made  with  the  fingers,  will  generally  be  founJ  sufficient  t«> 
accomplish  the  reduction* 

A  man,  set.  27,  was  lilting  on  a  box,  and  in  jumping  off  tripped  himself  wilii 
his  rigbt  leg«  eauBing;  a  partial  didocation  of  the  patella  of  the  Left  leg  oulw&ni 
Half  an  hour  after  the  receipt  of  the  injury  I  found  him  sitting  with  the  kue« 
bent,  and  in  great  pain.  The  patella  liiy  upon  the  ouwr  half  of  the  articaitr 
aurfaca,  with  its  outer  margin  a  little  tilted  upward.  Lifting  the  leg  and  thlgb 
to  a  right  angle  with  the  body^  and  making  very  slight  pre^ure  upon  the  ouKr 
margin  of  the  patella^  it  immediately  resumed  itiv  pliice.  Very  little  indamni** 
tion  euHued. 

In  some  instances,  where  other  means  have  failed,  the  reduction  lia* 
been  efTectetl  by  violent  flexion  and  extension  of  the  knee,  aided  W 
lateral  pressure, 

I  have  already  mentioned,  when  speaking  of  diilocation  into  the  foramen  thj- 
roideum,  the  case  of  N.  Smith,  in  whoae  person  J  found  at  the  uame  fnomenli 
dielocfttion  of  the  ihighn  a  iuhjuxation  outward  of  the  tibia,  and  a  complete  uut- 
ward  dislocation  of  the  oorrespondtng  patella.  This  was  occasioned  by  a  fall 
from  a  height  upon  the  inside  of  the  Tcnee.     I  reduced  the  tibia  first,  and  thea 

lily  replaced  the  patella  by  lifting  the  leg  and  pushing  with  my  fingers  agamit 
outer  margin. 

In  m  oaMes  the  patients  thomselvea  have  reduced  the  disloeatioD 
[ue  *■  surgeon  m  only  consulted  in  relation  to  the  after- 

bic^attj.! 

I  is  so  constantly  the  fact,  or  else  such  dislocatiocui  urt 

„  J  3  never  happened  to  him  to  have  an   opportunity  flf 

ii^uu^jiig  Kiiy  jfiriri  f>f  uidlocatiou  of  the  patella, 

A  young  gentleman,  set.  25,  called  upon  me  in  consequence  of  having  disco?- 
ered  a  floating  cartilage  in  his  knee-joint.  His  account  of  the  matter  was  that 
on  the  Ist  of  February,  1858,  he  was  kicked  by  a  cow  upon  the  outside  of  the 
right  leg,  about  six  inches  below  the  knee,  and  that  he  immediately  found  the 
patella  dislocated  outward.  After  several  efforts,  he  finally  succeeded  in  reducing 
it  himself.  His  knee  soon  became  greatlv  swollen,  so  that  for  five  weeks  he  was 
unable  to  walk,  and  he  has  been  more  or  less  lame  to  this  time.  Six  months  after 
the  accident  he  discovered  a  floating  cartilage  on  the  inside  of  the  patella,  about 
one  inch  in  diameter,  which  occasionally  slips  between  the  joint  surfaces,  and 
suddenly  trips  him  up. 

In  1870  M.  Duplay^  found  in  the  Hospital  Beaujon,  a  man,  aet.  25,  with  an 
incomplete  external  dislocation  of  the  patella,  of  recent  occurrence,  and  which 
he  was  unable  to  reduce  by  any  of  the  ordinary  methods.     Duplay  then,  the 

Eatient  being  chloroformed,  introduced  through  the  integument,  and  fastened 
rmly  into  the  projecting  portion  of  the  patella  a  strong  hook,  by  pulling  upon 
which  the  bone  was  restored  to  position. 

In  a  case  of  recent  dislocation  which  proved  to  be  irreducible,  Moreau*  opened 
the  capsule  and  passed  an  elevator  between  the  patella  and  the  femur,  hut  he 
was  then  unable  to  reduce  the  dislocation.  "  The  consecutive  accidents  were 
formidable.'* 

It  seems  proper  to  repeat  here  what  has  been  said  before,  that  the 
facts  of  modern  surgery  do  not  justify  the  assumption  occasionally  mii^ 
by  my  contemporaries,  that  the  knee-joint  can  be  invaded  with  impunity* 

»  Duphiy.  Bull.  Soe.  de  Chirurg.  de  Paris,  1870. 
-  Moreau,  Poinsot,  op.  cit.,  p.  1121. 
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and  that  '' fonnidnble  iiecitleriU^"  are  not  likely  to  ensue  despite  antiaep- 
tica,  drainage,  and  the  other  appliances  of  modern  surgery. 

[The  necessity  of  operative  procedures  ftir  the  ret* tt> rati oq  of  a  dislocated 
riatella,  munt  be  left  to  the  discretion  t»f  the  8iirit;:eun  in  each  individual  case. 
While  the  warning  here  given,  that  the  knee-joint  cannot  be  invaded  with  ini- 
jiunity.  is  niseful  as  a  general  Btatement,  it  shonld  not  prevent  any  operation — 
even  the  free  opening  of  the  joint  antiseplically — nece**sary  to  the  complete 
recovery  of  tlie  functions  of  the  articulation.    No  formidable  accidents  are  likely 

^^  lo  follow  such  an  operation  properly  protected  by  antiseptics,  drainage,  and  the 

^^other  appliaiiceB  of  modern  surgery!] 


§  2.  Dislocfttiona  of  the  Patella  Inward. 


FiQ.  485, 


The  existence  of  a  complete  inward  dialocation  haft  been  denied  by 
Nelaton,  Strenbel^  and  rpiestioned  by  Malgaigtie.  One  example  of  incom- 
plete dislocation  has  been  described  anatomically  by 
Key,  and  which  has  been  already  referred  to  as  hav- 
ing terminated  in  death  from  snppnrative  arthritis. 
In   this  case  there  were  found  hiceration  of  the  outer 

rtion  of  the  capsule,  and  a  partial  rupture  of  the 

ndon  of  the  vastus  externus. 

Canses, — They  are  occasioned  generally  by  direct 
blows  received  upon  the  upper  margin  of  the  patella. 
The  symptoms  and  treatment  will  be  the  same  as  in 

slocalions  outward,  except  so  far  as  these  mustneces- 

Tily  vary  from  the  opposite  position  of  the  patella. 


§  3*  Dislocations  of  the  Patella  npoE  its  Axis. 
(a)  Vertical. 

■''SftiDi-rotation  :"    MiUer,      '*  Lujcation  Vorticale  ;  "    Mal- 


These  accidents,  of  whicli   I  have   found  recorded        ".*„n„  :^„„^ 

1  T  1  patella  mward. 

It  twenty- four  examples — and  one  additional  cjise 
been  seen  by  myself- — seem  to  be  the  result  of  the  same  causes  which 
traduce  lateral  dislocations ;  and,  indeed,  they  may  be  regarded  as  only 
Exaggerated  forms  of  incomplete  lateral  dislocations.  In  these  latter  acci- 
dents, as  we  have  already  noticed,  the  external  or  the  internal  margin  of 
the  patella,  according  as  ilie  subluxation  is  to  tlie  outer  or  inner  side, 
is  thrown  more  or  less  obli*]uely  forward;  a  position  into  which  it  is 
cairial  partly  by  the  peculiar  form  of  the  articulating  surfaces,  and 
partly  by  the  action  of  the  vasti  and  rectus  fettioris  muscles.  If  now 
tliese  muscles  were  to  contract  suddenly  and  violently,  and  the  return  of 
le  patella  to  its  normal  position  were  prevented  by  the  lodgement  of  one 
_  its  margins  in  tlic  inter-coDdyloidean  fossa,  the  other  or  tree  margin 
^ould  be  compelled  to  rise  until  it  became  perpendicular  to  the  limb,  or 
*t   riiight  perhaps  even  become  completely  reversed. 

Symptoms. — The  signs  of  the  accident  are  such  as  to  render  an  error 
iJ^    the  diagnosis  almost  impossible.    The  limb  is  generally  found  forcibly 
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extended,  occasionally  it  is  in  a  position  of  moderate  flexion,  but  the  pro- 
jection of  the  sharp  border  of  the  patella  directly  forward  under  the  skin 
is  itself  sufficient  to  determine  the  true  nature  of  the  injury. 

Treatment. — Reduction  may  be  effected  by  the  same  manoeuvres  which 
I  have  recommended  in  lateral  dislocations ;  but  if  these  measures  do  not 
succeed,  we  may  direct  the  patient  to  make  a  violent  effort  himself  to  flex 
and  extend  the  limb,  or  the  surgeon  may  force  the  limb  into  flexion  and 
extension  alternately,  or  he  may  rotate  the  tibia  upon  the  femur,  and 
then  flex.  Finally,  he  ought  to  make  use  of  lateral  pressure  also,  upon 
both  margins  of  the  upright  patella,  but  in  opposite  directions. 

In  all  cases  it  would  be  advisable  to  put  the  patient  under  the  infln- 
ence  of  an  anaesthetic  before  attempting  reduction. 

In  a  case  reported  by  Dr.  H.  Hunt,  of  Beloit,  the  reduction  occurred  sponu- 
neously  as  soon  as  the  patient  was  chloroformed,  although  it  had  resisted  all  the 
eflTorts  previously  made.^ 

Watson,  of  New  York,  has  related  the  following  example  of  rotation  of  the 
patella  upon  its  inner  margin  ('*  Luxation  Verticale  Externe,"  Malg,):  H.  R. 
aged  about  35  years,  of  rather  slender  frame,  while  riding  on  horseback  in  a 
crowd,  received  a  blow  upon  his  knee  from  a  horse  ridden  by  another  peraoD. 
When  seen  by  Dr.  Watson,  soon  after  the  accident,  the  leg  was  perfectly  straight, 
but  could  be  flexed  to  about  an  angle  of  140®  without  causing  pain.  "  The  pttella 
appeared  to  be  slightly  drawn  up,  and  it  was  twisted  upon  its  axis,  presenting 
its  outer  edge,  in  a  prominent  hard  line,  in  front  of  the  knee ;  its  inner  edge 
was  resting  either  in  the  groove  between  the  condyles  of  the  femur,  upon  which 
its  posterior  face  should  naturally  play,  or  in  the  small  depression  on  the  tot^ 
rior  face  of  the  femur,  immediately  above  this  groove.  The  anterior  surface  of 
the  patella  was  turned  inward,  its  posterior  surface  outward,  and  it  rested  nearlr 
at  right  angles  with  its  natural  nosition.  Its  upper  and  lower  attachments  were 
both  preserved,  and  could  be  aistinctly  felt ;  and  a  sort  of  band  appeared  to 
pass  from  its  under,  or,  as  it  now  lay,  its  outer  face  inward  to  the  deeper  portion 
of  the  knee-joint.  This  band,  as  I  conceived,  was  caused  either  by  the  tension 
of  the  capsular  ligament,  or  by  the  rupture  of  its  edge,  as  it  passes  from  the  outer 
side  of  the  patella.  The  position  of  the  bone  was  so  well  marked  that  no  one 
at  all  acquainted  with  the  anatomy  of  the  part  could  mistake  the  nature  of  the 
accident.  With  the  leg  extended,  and  the  anterior  muscles  of  the  thigh  forced 
downward  as  much  as  possible,  pressure  was  made  upon  the  patella,  with  the 
expectation  of  forcing  down  its  prominent  edge.  The  effort  was  followed  only 
by  an  increase  of  pain,  the  bone  remaining  permanently  fixed.  Another  attempt 
was  made  to  cant  its  posterior  edge  inwara,  and  to  bring  its  anterior  e<lge  out- 
ward, without  pressing  against  the  condyles  of  the  femur,  by  forcing  the  head  of 
a  key  against  the  posterior,  now  the  outer,  face  of  the  patella  (using  this  as  a 
fulcrum), and  pressing  the  prominent  edge  of  the  bone  toward  theouter  condyle. 
This  manoeuvre  gave  him  no  pain,  but  was  as  fruitless  in  its  result  as  the  other. 
At  length  the  knee  was  forcibly  bent  and  immediately  straightened  again;  hfhI 
then,  by  canting  the  patella  as  before,  and  pushing  it  slightlv  downward  and 
inward,  it  sprung  with  a  sudden  snap  into  its  proper  position."* 

Dr.  Joseph  P.  Gazzam,  of  Pittsburg,  Pa.,  has  met  with  a  similar  case:  On  the 
10th  of  kSeptember,  1842,  a  man  was  thrown  while  wrestling,  and  immediately 
found  himself  unable  to  rise.  Dr.  (fazzam  saw  him  about  an  hour  after  the  acci- 
dent, and  found  the  patella  of  the  right  leg  dislocated  on  its  axis,  and  resting 
on  its  inner  edge  in  the  groove  between  the  condyles  of  the  femur.  Dr.  G.  pr-^ 
ceeded  to  attempt  reduction,  but  failed,  after  having  made  repeated  trials  by 
lifting  the  limb  toward  the  body  and  by  pressure  in  opposite  directions.  1" 
consultation  with  Dr.  Addison,  it  was  now  determined  to  divide  the  liganientuiD 
patella*,  which  was  done  by  introducing  beneath  the  skin  a  narrow-bladed  knife. 

>   H.  Hunt.  M.D..  The  Meaieal  Kecnl,  April  1,  lh7.':. 
''  Watson,  X«-w  York  Journ.  Med.,  Oct.  IH.'iy.p.  ;:o2. 
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wd  cutting  close  to  the  tubercle  of  the  tibia.  Again  the  attempta  at  reduction 
were  renewed,  hut  without  success.  The  patella  could  be  moved  on  its  edge 
nore  freely  than  before  the  cutting,  but  resisted  every  effort  to  replace  it.  The 
Mitient  waw  now  bled  in  the  erect  potstwre,  and  until  tin.*  approach  of  syncope, 
>ut  to  no  purpose.  On  the  following;  niorninp  it  was  deternimed  to  ad^ipt,  with 
tome  modification^  the  mode  practiced  m  succe^fully  by  Dr.  Watson,  '*Tbe 
,higli  wa-*  strongly  flexed,'*  says  Dr.  irazzam,  **  on  the  pelvis,  and  the  heel  de- 
rated. Then  the  leg  was  flexed  steadily  and  forcibly  on  the  thigh,  and  suddenly 
ktraightened.  At  the  moment  of  straightening  the  lef^;,  I  pre^wed  very  strongly 
kgainut  the  lower  edge  of  the  patella  from  without,  with  the  head  of  a  door-key 
rell  wrapped,  while  Dr.  Addiaoa  pressed  with  both  thumbs  againat  the  upper 
idge  of  the  bone  toward  the  extern al  condyle.  On  the  f<*urth  trial  this  manoeuvre 
fucceeded,  the  hone  springing  into  its  place  with  a  snap."  Recovery  was  unin- 
errupted.  and  two  or  three  months  after,  the  patient  had  the  complete  use  of 
lis  limbJ 

r  The  following  caae  is  repi>rted  by  Dr.  tS.  F.  Morris,  New  York : 
1**  Mr  B,,  aged  27,  of  slender  build,  while  playing  at  ball,  in  endeavoring  to 
Ifrike  the  ball  had  to  jump  up  and  turn  partially  round,  when,  on  resuming  his 
bnuer  position »  he  fell,  his  leg  refusing  to  bend.  He  ap|ireeiated  the  nature  of 
lis  injury,  and,  with  the  aid  i>f  the  men  in  the  store,  endeavored  to  '  push  it 
)ack/  Failing  in  this,  siirgital  aid  wa^*  sought.' but.  dtspite  three  attempts  at 
'eduction,  the  patella  remained  displaced.  He  was  then  tiiken  to  his  home.  I 
law  him  about  two  hours  after  the  accident.  He  complnined  of  severe  pain 
f^ben  any  manipulation  was  made.  The  leg  was  perfectly  >*traight»  The  patella 
fas  firniiy^  wedged  (its  outer  edge)  in  the  inter-condyloid  fonsa;  its  anterior  sur- 
'ace  Iwikmg  outward  and  slightly  downward,  its  jiostcrior  face  IcKiking  inward 
ind  upward.  The  prominente  of  the  edge  of  the  patella,  thus  twisting  on  its 
ongitudinal  axis,  left  no  doubt  as  to  the  diagnosis.  No  attempt  was  made  at 
•eduction  by  me  until  the  patient  wan  etherized,  when,  assisted  by  Dr.  C.  M. 
Btell,  of  this  city,  it  was  easily  performed  in  the  following  manner;  The  leg  w^as 
ttised  from  the  bed,  the  thigh  flexed  Ujjon  the  pelvis.  Dr*  Bell  then  placed  his 
Jiumb,  as  a  fulcrum,  beneath  the  under  (posterior)  surface  of  the  patella,  and 
iressed  on  the  upper  (anterior)  surface;  at  the  same  time  I  slightly  flexed,  then 
laddenly  extended  and  rotated  the  leg  inward*  The  patella  immediately  re- 
lumed  its  natural  position."^ 

The  following  case  is  reported  by  G.  P.  Davis,  M.D.,  of  Hartford,  Conn. :  "  A 
ew  weeks  ago  I  was  summoned  to  a  nurse  girl,  who  was  reported  to  have  'put 
icr  knee  out  of  joint/  On  entering  the  room,  I  found  the  patient  lying  on  her 
ace,  both  legs  extended,  and  the  left  foot  pointing  t^iward  its  fellow.  On  turn- 
ng  the  patient  upon  her  back,  the  left  patella  was  plainly  seen  in  a  condition  of 
vertical '  displacement,  i.  e.,  turned  upon  its  inner  edge,  so  that  its  upper  sur- 
kcc  looked  toward  the  opposite  knee.  It  w^a^  rigidly  fixed,  and  the  Hmb  was 
sntirely  helpless.  I  learned  thiit  wiiiie  sitting  Ufiuo  the  floor,  playing  with  the 
»by  under  her  charge,  she  suddenly  reached  forward,  at  the  same  time  twisting 
ler  body  partly  around,  in  order  to  seize  the  child,  who  was  a  little  out  of  her 
*eikcli,  ana  who,  she  feared,  was  about  to  falL  8he  immediately  became  con- 
tcioua  that  an  accident  had  befallen  her  knee.  The  patient  was  etherized  as  she 
nv  upon  the  floor*  The  whole  limb  was  then  elevated  by  an  assistant,  so  as  to 
elax  the  muscles  in  front  of  the  thigh,  and,  by  forcibly  crowding  down  these 
nuscles  toward  the  knee  with  one  hand,  manipulating  the  patella  at  the  same 
ime  with  the  other,  reduction  was  e  flee  ted  with  the  utmost  ease/'* 

Through  the  courtesy  of  Dr,  A.  R.  Robinson  and  of  Prof.  8.  B.  Ward»of  New 
fork,  I  saw  a  case  of  "  semi-rotation  "  of  the  patella.  The  accident  had  hap- 
>ened  the  day  before,  in  the  person  of  Susan  K.,  mL  31,  a  muscular  Scotch 
ifoman.  while  wrestling.  Dr,  Robinson  being  called,  att^^niptefl  reduction  by 
aresatire  and  by  other  means,  but  without  success.  About  seventeen  hours  after 
he  accident  I  found  her  in  bcil  with  the  left  leg  extended  tifH>n  the  thigh,  and 
ihe  patella  standing  upon  its  inner  margin,  which  rested  in  the  intcr-condyloid 


*  GASzam.  Amen  Journ.  Meil.  Sci.,  voL  xxxi.,  April,  1843.  p.  3(13, 

*  Morris,  The  Mod.  Remnl,  Mftv  15,  !.%«, 
»  David,  The  Meti.  Ueci»rd,  Dec.'l,  IS:4. 
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notch «  The  patella  was  not  verticali  but  leaned  oirer  toward  the  outside  of  the 
knee.  While  placing  her  under  the  influence  of  chloroform^  she  bent  her  lee  to 
a  right  angle,  but  the  patella  continued  to  occupy  its  abnormal  position,  Wlifii 
completely  under  its  influence,  Dr*  Ward  extended  and  flexed  the  leg  with  m 
result.  He  then  tilted  the  patella  down  until  it  lay  flat  upon  the  outer  coadjrii 
(bhie  was  the  position  it  took  also  when*  being  partially  ehloroformed,  she  HexeJ 
the  leg) ;  and  after  a  second  attempt,  with  moderate  pressure  against  the  outci" 
margin  of  the  patella,  it  suddenly  resumed  its  position.  None  of  the  tendinfiiu 
or  muscular  attachments  were  ruptured. 

Dr,  J.  M,  Boyd,  of  Thorntowu,  Indiana,  reports  a  case  of  vertical  dialocatioa. 
the  patella  resting  upon  its  internal  margin,  in  a  negro  M  years  old,  and  irldtrh 
was  caused  by  muscular  "  spasms.*'  Attempts  were  imme<fiHtelv  made  by  a  sur- 
geon to  reduce  it,  but  without  t^uccess,  Snfec<3UCDtly  Dr.  Boyd  tried  also  md 
failed  ;  but  at  the  end  of  two  weeks  the  muscular  spasms  returned,  and  Mott 
Dr,  Boyd  could  reach  the  house  the  bone  had  rejourned  its  position  spoataa*?- 
oualyJ  Malgaigne  has  re|M)rted,  also,  a  case  in  which  the  reduction  vrm  accom- 
plished spontaneously  during  an  attempt  made  by  the  patient  to  walk.  The 
same  writer  refera  to  a  caa*e  reduced  under  the  influeuee  of  cbloroforro.  Mf. 
Flower  records  a  similar  caae.'* 

In  a  case  of  the  Hame  kind,'  the  reduction  was  found  impossible,  notwith- 
standing the  surgeon  finally  had  the  temerity  to  sever  completely  the  tendon  of 
the  quadriceps  extensor  and  the  ligamentum  patellae.  Extensive  snpparstida 
followed,  under  which  the  poor  fellow  finally  sank  and  died. 

Dr.  Dougherty,  of  Newark,  N.  J,,  has  reported  a  case  in  which  he  suecedfd 
in  effecting  reduction  by  pressure  made  with  his  hand  while  the  limh  wis  ifl  ifl 
extended  position,  and  without  anEestheaia/ 

Dt.  Bradner,  ot  Warwick,  Orange  Co,,  N.  Y,,  reports  a  case  occurring  bi 
boy,  ^t.  9  years,  caused  by  a  fall  in  wrestling.  The  limb — the  right— ww 
slightly  flexed.  He  describes  the  reduction  as  follows :  ''To  relieve  the  itrajn 
upon  tlie  patella  preparatory  to  reduction,  I  seized  his  ankle  in  my  right  hjmd, 
and  raisea  it  from  the  bed ;  then  1  placed  my  left  hand  over  the  patella  Mid 
grasped  the  knee ;  then  bv  depresjsing  the  knee  forcibly  with  one  hand,  iiid 
raising  the  heel  with  the  other,  I  found  it  a  very  easy  matter  to  rotate  the  patelli 
to  its  normal  bed/*    The  boy  recovered  at  once  the  complete  use  of  bi»  limb** 

Dr.  W.  R.  Cluneas,  of  Sacramento,  Cal.,  reports  a  caae  reduced  by  him  in  the 
extended  position  and  by  lateral  pressure.* 

In  a  case  occurring  in  a  lady,  36  years  of  age,  solely  from  muscular  action,  the 
reduction  was  easily  effectea  by  Dr.  Taylor,  Assistant  Surgeon  U.  S.  A.,  by 
bending  the  knee  as  much  as  possible,  and  then  suddenly  straightening  it,  while 
at  the  same  moment  the  patella  was  pressed  firmly  over.' 

In  two  cases  Cuynat®  has  followed  successfully  the  example  of  Morean, 
already  referred  to  in  connection  with  dislocations  outward,  bv  introducing  an 
elevator  through  an  incision  ;  and  without  any  of  the  "  formidable"  accidents 
which  ensued  m  Moreau's  case. 

(b)  Complete  Version. 

Syn. — '*  Renversement ;  "  Malgaigne. 

Complete  version,  like  partial  version,  presents  two  varieties,  namely* 
version  from  without  inward  and  version  from  within  outward. 

In  the  earlier  editions  of  this  treatise,  this  dislocation  is  referred  to  as  repre- 
senting the  most  advanced  or  complete  form  of  patellar  rotation ;  but  I  h*^® 

»  Boyd,  Western  Journ.  Med.,  May,  1808,  p.  275,  and  June,  1868,  p.  S41. 
s  Holmes's  Syst.  Surg.  '  Rust's  Magazine. 

*  Dougherty,  The  Med.  Record,  Dec.  30,  1876,  p.  840. 

*  Bradner,  Ibid.,  Jan.  20,  1>77,  p,  46. 
«  Cluness.  Ibid.,  Jan.  27,  1877. 

7  Taylor,  Ibid.,  May  26,  1877,  p.  S.-iO. 

^  Cuynat,  Recueil  de  M^mii.  de  MC'd.  de  Pharm.  et  Chir.  Milit.,  t.  16,  t.  18. 
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§  4.  Dislocations  of  the  Patella  Upward, 


■j^Jed  hereafter  to  &peak  of  partial  version  (vertical)  aatl  complete  veraion  as 
WttQdistinct  forms. 

Malgaigne'  refers  to  a  case  reported  by  J.  Sue  in  1752,  oi  versirin  from  with- 
out inward,  which  was  not,  hnwever,  complete,  and  which  vviw  unaccompanied 
with  a  rupture  of  the  ligamenti*.  Later.  Bruyeres  is  reported  to  have  said  to 
the  Royal  Academy  of  SurgecmB  that  he  had  seen  a  comi*lete  veraion  of  the 
patella,  and  wilh<>ut  rupture  of  the  ligamenui, 

Castara^  reports  a  cai^e  of  complete  version  from  within  outward,  in  a  ^irl  of 
17  years  ;  the  tendon  and  ligameiitnm  patclliic  were  twisted  into  a  cord.  Reduc- 
tion was  easily  effected  by  seizing  the  patella  between  the  thumb  and  index 
finger,  and  by  rotation  from  behind  forward,  and  from  withnwt  inward  made 
slowly  and  gently. 

Befger  cites  a  similar  ca«e  as  having  been  published  by  Gaulke^  in  a  girl  of  17 
years,  who  had  fallen  from  a  horse.  Ganike,  who  did  not  see  the  case  until  after 
ten  days,  was  at  fir«t  unable  to  effect  reduction,  even  when  the  patient  was  under 
the  influence  of  chlorotbrm.  On  the  following  day  Gauike  procured  a  carpenter's 
w<x>den  vice,  and  enclosing  in  m  grasp  the  interna!  condyle  and  the  outer 
margin  (^f  the  patella,  he  succeeded,  after  Heveral  inerfectual  etTorts,  in  restoring 
it  to  position  ;  but  not  without  some  laceration  of  the  integuments.  Recovery 
ipok  place  speedily,  and  without  any  inflammatory  accidents. 

■  Occasionally  the  ligamentum  patellae  has  been  found  so  much  elongated 
and  relaxed,  ns  to  permit  the  patella  to  glide  upward  upon  the  front  of 
llie  femur,  Hebter  ami  Havaton  have  each  Been  an  example  in  which  a 
displacement  from  thii;?  cause  existed  to  the  extent  of  three  inches.     It  is 

^uch  more  common,  however^  to  meet  with  this  dislocation  as  a  result  of 

■  rupture  of  the  ligamentum  patelh^. 

I  On  the  IHth  of  Dec.  1850,  D.  M..  wt.  60,  was  admitted  to  the  surgical  wards  of 
TOe  ButTalo  Hospital  of  the  Sisters  of  Charity.  While  at  work  on  the  same  day, 
lie  had  slipped  and  fallen,  wiih  his  knee  forcibly  flexed  under  his  body,  I  found 
the  ligament  of  the  patella  torn  asunder,  and  the  patella  drawn  tip  two  or  tliree 
inches  upon  the  front  of  the  thigh.  We  applied  at  once  the  dressings  used  by 
me  for  a  broken  patella,  and  were  able  to  bring  the  bone  down  completely  to  ita 
place.  Three  weeks  from  the  time  of  the  receipt  of  the  injury  the  dressings 
were  removed,  and  the  patella  was  found  to  be  nearly  but  not  i|nito  in  its  original 
place.  From  this  time  we  commenced  to  move  the  joint;  in  about  ten  days 
more  he  left  the  hospital,  and  I  lost  sight  of  him,  so  that  1  am  unable  to  speak 
more  definitely  of  the  result. 

Mre.  Fanny  N,,  set.  45.  fell  upon  her  right  knee,  causing  a  lacerated  wound 
and  a  rupture  of  the  ligamentum  patellje.  Four  years  later,  Oct,  28,  18S0,  I 
found  the  patella  one  and  a  half  inches  above  its  natural  position.  8 he  was 
able  to  wallc  up  and  down  i*tairs  wilhont  difEculty,  and  while  sitting  she  could 
lift  the  leg  and  straighten  it  upon  the  thigh  perfectly. 

The  following  case  is  unique:  Mii^s  M,  E.  B.  was  thrown  in  alighting 
from  a  stage,  and.  on  consnlting  a  druggint,  was  told  that  she  had  ruptured  the 
ligamentum  patellte.  Homo  lime  later.  Oct.  20,  IHHO,  she  consulted  aie,  when  I 
found  the  lower  edge  of  the  left  patella  tilted  forward,  with  a  manifest  depression 
below  the  patella  caused  by  tne  absence  of  the  anterior,  or  nio«t  superficial 
fasciculus  of  the  ligament.  The  posterior  fasciculus,  attached  to  the  posteri(*r 
margin  of  the  pateHa,  could  be  distinctly  felt,  and  seemed  to  be  normal  in  length 
kd  breadth.  In  walking  the  knee  is  apt  to  give  way  suddenly,  as  happens 
Kien  there  is  a  floating  cartilHge  in  the  joint.  I  directed  her  to  wear  an  elastic 
fcee-cap  ;  but  she  omitted  to  do  this  except  occasionally,  and  when  she  again 


'  9tie,  Mttljraijfne,  op.  rit.,  vol.  ii.  p»  fllS. 
*  Oftstaru.  Malgaigue,  op.  cit.,  p.  U21. 


«  Giiulke,  £>eut8ch.  Klin,,  vol.  ib  1863. 
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consulted  me,  iiboat  one  year  later,  there  wm  no  appreciable  change  iti  th«  coo* 
dition  of  the  limb. 

In  February^  1869,  Dr.  G,  H.  Smith  consalted  me  in  relation  to  a  geatlemin 
wlio  bad  ruptured  the  li^^i^ent  of  the  patella  in  both  le^i  a  little  ofiore  thfto  « 
year  before  oy  cjitching  Lis  heel  in  deseenriing  from  a  carriage,  the  ligAmcnta 
giving  way  in  the  powerful  muscular  effort  which  he  made  to  prevent  him*dl 
from  falling.  Treated  upon  a  aiugle  inclined  plane  in  the  same  manner  llijitl 
have  recommended  for  a  fractured  patella,  at  tbe  end  of  five  weekt  thi?  p*fell« 
were  in  place  and  the  llgamenta  reunited.  After  walking  about  one  montb 
upon  crutches  he  eiiught  the  heel  of  hiei  right  foot  again,  and  again  ruptured  the 
ligament  of  the  patella  in  the  same  leg.  A  similar  plan  of  treatment  failed  t* 
accomplish  anything,  and  when  he  consulted  me  the  patella  win  displaced  thfWJ 
inches  upward.  He  could  raise  the  leg  slowly  to  a  poailion  of  eJEteaiion  while 
sjitting,  and  was  able  t<*  walk  four  or  five  (nile=*  a  day. 

Gibson  has  recorded  a  similar  case,  in  which  botfi  pat^lliB  were  diilocaM  mt- 
ward  by  a  rupture  of  the  ligaments,  occasioned  by  the  exercise  of  leaping.  He 
recovered  the  use  of  bia  limbs  almost  completely,^ 

[If  the  ruptured  ligamentum  natellse  fail  of  union,  and  the  limb  is  therebj 
crippled^  a  union  may  be  secured  by  free  incision  of  the  structures  and  mUim 
through  the  lower  extremity  of  the  patella,  and  the  fibrous  titssuea  remiinidi  At 
the  lower  attachments  of  the  ligament  A  similar  operation  may  be  performed 
for  rupture  of  the  quadriceps  tendon,  J 


(For  exampie8  of  rupture  of  the  C|uadriceps  fcmoris.  which  aome  writers  Km 
incorrectly  named  Dialocalions  of  the  Patella  Downward,  see  Vdpean'sSargprTt 
Iflt  Amer,  ed.,  voU  i.  p,  422;  New  York  Med.  Timesp  April  6,  1861,  p.  2S,  sn«i 
two  ea«e*i  reported  by  my»elf  in  the  aame  volume  of  the  Med.  Times;  Demaf' 
qnav,  M^'m,  Eup.  Tend,  do  Triceps,  Oaa.  Med,,  Paris,  1S42 ;  Renouiir\l,  ArcL 
Wn.  de  M6d.,  s6r.  4,  t.  xv,  p,  101 ;  Binet,  Rup,  Tend.  Tricepa  et  du  Ug,  R^tii^ 
lien,  Arch.  Gen,  de  MM.,  »k-T.  6,  t  ii.  p.  687,  1858;  Adama*  Case  of  Rapture  of 
the  Tendons  of  both  Recti  Fern.,  Lancet,  1861  ^  voL  ii.  p.  226;  LoriEi^or,  Wmcf 
raed,  \Voch.»  18r>9,  Bd,  xix,  S>  27  ;  Berger,  Art,  Rotule,  Die.  Enc.  S.-i.  Mod.,scr. 
3,  t.  V.  p.  330.) 


CHAPTER   XIX. 

DISLOCATIONS  OF  THE  HEAD  OF  THE  TIBIA  (FEMORO-TIBIAL). 

Syn. — "Tibia  ujion  the  femur;"  "dislocations  of  the  leg  " 

In  consequence  of  the  great  size  and  irregularity  of  the  articular 
surfaces  between  the  tibia  and  femur,  together  with  the  remarkable  num- 
ber and  strength  of  the  ligaments  which  bind  the  two  bones  together, 
dislocations  at  this  joint  are  exceedingly  rare.  They  are  known  to  take 
place,  however,  in  four  principal  directions,  namely,  backward,  forward, 
inward,  and  outward.  A  dislocation  may  also  occur  in  either  of  the 
diagonals  between  these  points,  that  is,  antero-laterally  or  postero-laterallji 
or  the  tibia  may  be  dislocated  by  rotation.  Dislocations  of  the  head  of 
the  tibia  may  be  either  complete  or  incomplete. 

*  Gibson,  Surgery,  vol.  i.  p.  395,  6th  ed. 
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e1|teau  foumi  upon  reconi  thirteen  examplen^nf  complete  dig  beat  ion  a  forward 
'eight  backward,  but  not  one  of  a  complete  lateral  didocatiotK     Velpeau 

fiouglit,  &\my,  that  the  atitero- posterior  dislocations  were  always  complete,  but 

lalgai^ue  ha^  nhown  that  this  opinion  is  erroneoLi!*. 


§  1.  BislocatioEs  of  the  Heat!  of  the  Tibia  Backward* 


Fin.  Ufi. 


\ 


Complete  disloonlioii  ol 
bend  of  tibitt  bmckwArd. 


head  of  the  tibia  is  telt  in  the  pirpliteal  space,  and,  if  fJie  drdoca- 
,  tioii  is  complete,  the  pressure  upon  the  popliteal  nerve  becomes  excessively 

iinfiil.       A  marked   ilepression   exists   in  front, 

immediately    beln^v     the    patella,    and    especially 

lllp>ri  the  sides  ot    the  ligamentum    patella^ ;    the 

N>iHiyies  of  the  fenjiir  project  stiou<^ly  in  front; 

Jie   leg  may  he  not   at   all  (incomplete)  or  otily 

lligUtly  shortened,  or  the  shortening  may  amount 

I  one  incb  or  more  ;  and  usiuilly  it  is  in  a  position 

extreme  extension^  or  thrown  forwanl  iVoiti  the 

iiie  of  the  axis  of  the  fenuirj  bat  its  position  ha-^ 

m  found  to  vary  greatly  in  different  cuses,  the 

being  jioinet lines  very  much   flexed,  and   in 

ers  very  slightly  tlexed  or  perfectly  straight. 

Patholog^ical  Anatomy:— The  jjosterior  ligaio<^nt 

tlie  joint  is  torn  ;  the  muf^cles  of  the  ham  are 

retched:  the  popliteal   nerves  and  vessels  cimi- 

Bed ;    and   the   bead  of  tlie   tibia  either  rests 

ly  upon  tile  posterior  half  of  the  lower  artieu- 

iting  surface  of  the  femnr  (incomplete),  or  it  passes 

•p  and  rests  only  against  its  posterior  articulating 

liurfaee,  which  in  this  direction  extends  an  incb  or 

|inore  upward.     If  the  dislocation  is  complete,  tlie  crucial  ligaments  are 

ilso  toiii,  and  all   tlie  parts  about  the  joint  suffer  extensive  injury  from 

Stretching,  laceration,  or  compression. 

Prognosis. — If  the  reduction  is  promptly  eflTected,  the  limb  kept  per- 
Ifectly  quiet  a  sufficient  length  of  time,  and  in  other  respects  properly 
[managed,  not  much  inflammation  need  generally  be  anticipated,  and  the 
^liinb  may  suffer  in  the  end  very  little,  if  any,  maiming. 

Malgaigne  has  seen  three  examples  of  incomplete  backward  dijslocatlons 
[which  were  not  reduced,  and  neither  of  the  (jeraona  was  very  greatly  maimed  in 
Icoiiijequence,  Uae  walked  with  crutches  alter  three  or  four  days,  and  with  a 
I  cane  after  about  five  weeks.  Another  did  not  leave  his  bed  under  one  months 
>  and  it  was  nearly  one  year  before  he  could  lay  a^ide  hi.^  crutche.'*;  but  both  of 
I  them  were  finally  able  to  ualk  at  least  twelve  leagues  per  day.  Malgaigne 
■itifonn.i  us,  however*  that  in  a  similar  case  seen  by  Las^fiij*  the  patient  was  eon- 
[iiDed  to  hi»  bed  two  years,  although  he  finally  recovered  a  tolerable  use  of  his 
tlimb. 

Treatment — It  will  be  proper,  at  Hrst,  to  attempt  tbe  reduction  hy 
I  simple  manipulation,  as  this  is  often  found  to  succeed  when  the  disloea- 
Ition  is  recent  and  incomplete,  and  especially  when  the  system  is  greatly 
jdepressed  by  the  shock  of  tlie  injury.  If  the  dislocation  is  complete, 
Ihowever,  we  can  hanlly  anticipate  success  without  the  application  of 
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some  extending  force.  In  the  employment  of  manipulation  we  ougkm 
be  governed  at  first  by  the  same  rule  which  we  have  found  so  generalj 
applicable  in  dislocations  of  the  femoi%  namely,  to  carry  the  limb  in  those 
directions  in  which  it  will  move  easily,  or  without  the  application  of  much 
force.  If  this  fails,  we  may  at  once  resort  to  forced  flexion  alteriiatiug 
with  extension  :  rotating  or  rocking  the  limb  also  occasionally  from  mt 
side  to  the  other,  while  at  the  same  moment  strong  pressure  is  made  upon 
the  projecting  bones  at  the  knee-joint  in  opposite  directions,  or  in  tb 
direction  of  the  articulation.  Finally,  it  may  be  nece^^^ary  to  resort  to 
extension,  made  by  means  of  a  lacque,  or  by  the  handi*  of  strong  assist* 
ants,  above  the  ankle,  always  at  first  in  the  direction  of  the  axis  of  th 
tibia;  the  counter-extending  band  being  appUed  to  the  perineum  if  the 
leg  is  straight;,  but  to  the  lower  and  back  part  of  the  thigh  if  the  leg  ii 
flexed.  A  very  convenient  mode  of  making  extension,  where  we  wish 
to  apply  more  than  usual  force,  is  to  lay  the  whole  limb  over  a  firm 
double  inclined  plane,  or  fracture-splint,  securing  the  thigh  to  the  tliigb- 
piece  with  a  roller,  and  making  the  extension  with  the  screw  attached  to 
the  foot-board.  This  method,  howeverj  while  it  enables  us  to  usegttat 
force  in  the  extension,  prevents  the  surgeon  from  employini^^,  at  the  samtt 
time,  those  flexions,  extensions,  and  other  manipulations,  upon  wtifh 
success  30  often  depends. 

l>r.  James  Oarmichaei  hm  reported  a  case  in  which  reduction  was  effectwl 
eaeily  by  flexion^  when  traction  tailed.' 

Mr.  Rose*  has  related  a  cbaracteristic  example  of  this  accident,  except  tkai 
tbe  patella  had  also  suffered  a  late  ml  displacetoent^  presenting  tbe  usual  fftv^T 
able  termination.  A  woman  wm  fttandiug  upon  a  low  ladder  when  a  cmrriaf^'- 
driven  furiously,  came  in  contaiit  with  it.  and  precipitated  her  to  tbe  grottni 
Mr,  Rose,  who  saw  her  almost  immediately,  found  the  tibia  completely  dtiJo- 
cated  at  the  knee,  the  head  being  driven  behind  the  condyles  of  the  fetiiarini^ 
the  ham,  with  the  patella  thrown  to  the  outside  of  the  external  condyle,  and 
the  leg  in  a  state  oi  fixed  extension.  Immediately,  and  without  difficulty,  the 
bones  were  restored  by  applying  one  hand  to  the  patella,  the  other  to  the  back 
of  the  upper  portion  of  the  tibia,  and  simultaneously  pulling  and  pushing  those 
bones  toward  their  natural  positions.  The  patient  was  then  removed  to  a  bed, 
and  by  the  diligent  use  of  antiphlogistic  remedies  inflammation  was  kept  in 
check,  and  the  case  reached  a  favorable  termination  without  one  untoward 
svmptom.  After  the  lapse  of  only  a  few  weeks  she  had  completely  recovered 
the  use  of  the  knee-joint.' 

Dr.  Walsham  communicated  a  caae  to  Sir  Astley  Cooper  in  which  the  disloca- 
tion was  not  only  complete,  but  the  tendon  of  the  quaariceps  extensor  was  rup- 
tured. The  leg  waa  bent  forward.  The  reduction  waa  accomplished  very  easily 
by  extension,  made  with  the  hands  by  four  men,  in  the  line  of  the  axis  of  the 
limb.  In  about  one  month  this  man  began  to  walk  with  crutches,  but  he  was 
not  perfectly  recovered  until  after  five  months,  at  which  time  the  crutches  were 
finally  laid  aside.* 

§  2.  Dislocations  of  the  Head  of  the  Tibia  Forward. 

The  signs  of  this  accident  are  the  reverse  of  those  which  belong  to 
dislocations  backward.     The  patella,  tibia,  and  fibula  are  prominent  in 

»  New  York  Med.  Gazette,  Aug.  22,  ISfiH,  from  the  Lancet. 

-  Provincial  Med.  Journal.  June  11,  1842. 

•'  Rose.  Anier.  Journ.  Mod.  Sci.,  vol.  xxxi.  }>.  2ir>. 

*  Walsham.  Sir  A.  Cooper  on  Disloc,  etc.,  2d  London  ed.,  p.  1^8. 
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while  the  condyles  of  the  femur  raiiy  be  felt  behind,  pressing 
strongly  upon  the  muscles,  nervei?,  and  bloodvessels  whicli  occupy  the 
popliteal  space.  In  cme  the  dislocation  h  complete,  a  shortening  may 
xist  to  the  extent  of  one  or  even  tliree  inches. 


I' 


Dr.  O'Beirne,  of  Dublin,  has  mentioued  a  case  to  Mr,  B,  Cooper  in  which  the 
shortening  was  three  inclies  and  a  half,  and  Mr.  Mayo  has  ^een  one  example  in 
whieh  the  dislocated  limb  wns  "fuliy  ftnir  incheH*'  .charter  than  the  other.^ 

P  In  consequence  of  the  pressure  upon  tlie  popliteul  artery,  the  piilsa- 
txons  in  the  branches  below  are  frequently  interrupted,  and  in  one  instance 

ris  pressure  was  sufficient  to  produce  finally  a  liry  gangrene, 
Dr,  Gorde'  relates  a  case  occurring  in  a  womnn  nearly  sixty  years  old.     This 
woman  was  returning  home  at  night  with  a  heavy  burden,  and  in  a  state  of 
intoxication,  when  she  stepped  into  a  ditch  as 
deep  aa  up  to  the  middle  of  her  thighs.     The  Fta,  487. 

body  was  thrown  f*>rward  by  the  tall,  while  the 
feet  struck  at  the  bottom  of  the  ditth^  the  whole 
force  of  the  impulse  being  sustained  by  the 
thighs.  The  lower  end  of  the  femur  was  found 
driven  downward  and  backward,  and  hidged 
under  the  muscles  of  the  calf  of  the  hg;  the 
limb  being  shortened  three  inches.  Reduction 
was  promptly  eflected,  and  without  indicting  any 
pain  of  which  the  patient  complained.  In  six 
we^ks  the  patient  was  cured.* 

Mr,  Toogood  has  reported  an  example  of  com- 
plete dislocation  in  this  direction,  in  which  the 
appearance  wtis  so  dread ftib  that  ^Ir.  Toogood  at 
first  despaired  of  being  able  to  reduce  it ;  but  by 
directing  two  men  to  make  counter-extension 
while  he  made  extension,  the  reduction  was  im- 
mediately effected.  At  the  end  of  one  month  W^k,  \ 
the  patient  was  able  to  leave  his  beil ;  and  six- 
teen years  after,  Dr.  Toogood  saw  him  walking 
"with  very  little  lameness."*  Parker,  of  Liver- 
pool, baa  reported  another  example,  which  was 
occasioned  by  the  fall  of  a  heavy  spar  upon  a 
oi&n^s  back,  and  the  consequent  violent  bending 
of  the  knee  under  his  body.  In  this  ease  the  limb  waa  slightly  flexed,  and  the 
patella  was  loose  and  floating.  The  reduction  was  effected  without  much  diffi- 
culty by  extension  and  counter-extension  made  by  tw*)  men,  while  the  operator, 
placing  his  knee  in  the  ham  of  the  patient,  attempted  to  bring  the  leg  to  a 
right  angle  with  the  thigh. ^ 

R  Cooper,  Malgaigne,  Little,*  and  others,  have  recorded  examples  of  thia  acci- 
dent* 

31arch  9,  18*55,  Hiram  Wescott,  of  Sandy  Cove,  Nova  Scotia,  set.  45,  was 
caught  by  his  sled,  drawn  by  horses,  in  such  a  Vfiiy  that  a  beam  pressed  against 
the  front  and  lower  end  of  the  femur  while  the  heel  wan  caught  and  arrested  by 
a  stump.  The  fiiot  was  thrown  forward  and  the  upper  end  of  the  tibia  com- 
pletely dislocated  in  the  same  direction.  It  was  at  once  rednccd  by  a  person 
who  was  present,  but  on  attempting  to  use  the  leg  in  walking  it  was  redialo- 
cated  immediately,  ilr,  J,  H.  Harris,  medical  student,  found  the  limb  soon 
after  comjdetely  dblocated,  with  the  leg  thrown  forward  in  the  position  of  dorsal 

'  B.  Cooper's  ed.  of  Sir  Astley  Cooper  on  Disloc.,  et*,,  pp.  214,  215. 
'  Bullctm  tie  Th^nijjeutiqiie, 

*  Gnrde,  Amer,  Joiirti.  Med.  Soi.,  vol.  xvi.  p.  225,  May,  1 8 '1 5. 

*  TooRood,  Anier,  Jourii.  Med.  Si!i..  vol.  xxxl.  p.  4^5,'  *  E.  Parker,  Ibid. 

*  Little.  New  York  Med.  Times,  Aug.  17, 1811 K 
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xion  about  ^^^.    The  tendons  of  the  hamstring  inasc!ea  were  not  ni|)tufed, 

r«t  had  slid       ward  past  the  condyles  of  the  femun     There  was  no  ertfraal 

"ff>«nd.     ]  ion  wa^  iaaily  accompli ahed  by  simple  extension.     Pasteboird 

ints  we  i  applied.     On  the  third  day  the  knee  was  coustdersibly  swollen, 

1  some  -         aosb  exiated  about  the  popliteal  reg:ian*    On  the  fifth  day  these 

^^  ,uch  increased.     Mr,  Harris  then  applied  extension  to  the  ^ 

dhesiye  plaster,  pulley  and  weiehts^  and  by  elevating  theM 

ne  amount  of  extension  employed  wag  9  lbs.  This  gave  Immt- 
le  pain,  and  waa  continued  until  the  infiammatiou  subs^idt^d, 
■6  steady  I  and  in  four  month»  he  walked  with  crutches  or  a  caoe. 
lar  dislocation  was  presented  at  the  Brooklyn  City  Hospital,  in 
having  been  practised,  the  patient  died** 
a  Buffalo,  invited  me  to  see  with  him  a  lad,  let.  IQ,  whose  ttWi 
1  bi  \[y  dislocated  forward  eight  weeks  before,  by  a  boy  haviwg  hit 

raati  viiee  with  his  head,  while  they  were  at  play.     Hh  father,  kifmeif 

&u       siding  '  jWUj  reduced  the  limb  very  easily,  by  extensioo  tnsAn 

owii  uands,  s  /  pressing  upon  the  projecting  bones.     Violent  ia* 

,«*i«»vion  ensued,  b^.^  *it  the  time  wnen  I  saw  him,  the  knee  was  free  tnm 
.i'enesB  or  swelling,  and  the  motions  of  the  joint  were  nearly  restored. 
,.    "Hi^.  Downer,  of  Mclndoe'a  Falls,  Yu,  gives  the  following  account  of  a  caaein 
p raetiee -     O ctober,  1 86 1 ,  M  ra,  H . ,  a  rohu st  you ng  m ar ri ed  wo m an ,  aged  *bottt 
rears,  was  driving  a  young  horse  and  holding  her  infant  in  her  arms,  when 
luc  horse  ran  and  she  waa  thrown  out.     One  of  her  lep  being  caught  in  ttfl 
wheel,  she  was  earrie<l  over  three  or  four  limes  in  its  revolutions  before  ebe 
became  disengaged,  holding  meanwhile  upon  her  infant  with  such  firranesiihit 
it  suffered  no  harm,     A  few  hours  later  Dr.  Downea  and  Dr.  Burton  found  a  com- 
plete dislocation  of  the  tibia  and  fibula  forward,  and  the  lower  end  of  the  femur 
could  be  felt  under  the  muaclea  of  the  calf  of  the  leg.     The  limb  waa  ahorteoed 
four  inches  and  a  half.    The  patella  lay  loosely  in  frrmt  of  the  femur,  widiit* 
lower  margin  tilted  forward.    The  patient  was  laid  upon  a  bed,  and  a  (wsritieil 
band  made  fast  to  one  of  the  posts,  while  a  lacque  was  placed  upon  the  fwit  fni 
attached  to  a  rope  folded  upon  itself  and  forming  a  pulley  or    'Spanish  wind- 
lass,'' such  as  is  described  at  page  694.     In  this  way  the  reduction  was  speedily 
and  easily   acconiplis^hed.      Hot   fomentations  were  subsequently  applied  tbr 
*ieveral  days,  the  Hmh  being  kept  perfectly  at  rest.     In  abnut  three  months  *be 
was  able  to  do  her  own  housework,  and  in  a  short  time  after  all  traces  of  ber 
accident  had  disappeared. 

The  following  account  of  a  case  was  sent  me  by  Dr.  Alonzo  Pettit,  of  Eli»- 
bethport,  N.  J. :  J.  McG.,  laborer,  SBt.  26,  was  sitting  upon  the  platform  of  a 
freignt  car,  with  his  feet  upon  the  platform  of  the  next  car,  his  legs  extended. 
The  train  slacking  up  at  a  station,  before  he  had  time  to  bend  his  knees,  the 
cars  came  together  and  pushed  the  head  of  the  left  tibia  upward  upon  the  femor. 
He  saw  him  about  half  an  hour  after  the  accident,  and  found  a  complete  dis- 
location of  the  head  of  the  tibia,  with  the  patella  forward  upon  the  femur.  The 
leg  was  slightly  flexed,  and  shortened  two  and  a  half  inches.  He  succeeded  in 
reducing  it  easily  without  assistance,  or  the  use  of  anaesthetics,  by  grasping  the 
leg  with  the  left  hand,  the  right  being  in  the  popliteal  space,  making  moderate 
extension  and  flexion,  and  pressing  upon  the  condyles  of  the  femur. 

§  3.  Dislocations  of  the  Head  of  the  Tibia  Outward. 

Occasionally,  owing  to  a  violent  wrench  of  the  knee-joint,  the  lateral 
ligaments  upon  one  side  or  the  other  are  ruptured,  and  consequently  the 
joint  surfaces  separate  somewhat  from  each  other ;  or  when  the  limb  is 
moved,  the  head  of  the  tibia  may  slide  a  little  forward  or  backward,  or 
to  either  side.  These  are  not  properly  examples  of  subluxation;  nor 
should  we  consider  as  belonging  to  this  class  the  accident  originally  ^^ 

»  Yale,  New  York  Journ.  Med.,  vol.  ii.  p.  124,  Nov.  18rt5. 
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^icribed  by  Mi\  I  ley  m  an  '*  interiia!  *leruii^eiiient  of  ttie  kriee-joim,"  but 

rhieh  also  by  J*ome  \vritei*s  has  been  termed  '' as^uiJiixation  of  tbe  knee.  * 

[Of  ibis  latter  accident  I  will  take  oceasion  bereafter  to  speak  a  little  more 

l|iarticularly.      In  sublnxation^  properly  so  calb'd,  if  tbe  direction  of  tbe 

|ai?locatioQ  is  outward,  the  outer  condyle  of  the  femur  rests  upon  the  inner 

[articulating  sfurface  of  tbe  tibia,  and  if  tbe  direction  of  tbe  dislocation  is 

iBwarci,  tlie  inner  condyle  of  the  femur  rests  upon  the  outer  articulatin;| 

surface  of  tbe  tibia,     Tbe  si^^ns  wbicb  cbaracterize  this  accident  are  sucb 

AS  cannot  easily  be  ini^tjiken,     Tbe  limb  h  not  Bbortcned,  nor  is  tbere 

[inytbing  especially  dia;^nogtic  in  its  position,  since  it  bas  been  found  to 

[be  sometimes  flexed,  and  at  other  times  straight ;  but  tbe  atrono;  lateral 

I  projections  made  by  the  inner  condyle  of  the  femur  on  tbe  one  hand,  and 

by  the  beads  of  tbe  tibia  and  fibula  on  the  other,  cannot  fail  to  inform  us 

Its  to  tile  true  nature  of   tbe  accident.      Tbe  treatment  will   not  differ 

^essentially  from  that  which   ba;^  already  been  recom- 

[mended  in  dislocation  of  tbe  tibia  Imckwnrd  or  for-  Fio. 488. 

I  ward.     If  any  other  expedients  can   prove  useful, 

they  must  Ik»  left  to  the  judgment  of  tbe  surgeon 

[whenever  tbe  exigencies  of  the  case  shall  demand 

I  them. 


N.  8. J  in  consequence  of  a  fall  from  a  window,  had  a 
dislocation  of  the  right  femur,  tibiK,  and  patella*  The 
tibia  was  eubhixated  outward,  and  the  leg  was  partially 
flexed  UfMUi  the  thigh,  with  the  toea  everted »     By  moder* 

tate  extension,  made  with  my  own  bftadw^  united  witli 
alternate  Ilex  ion  and  extent*ion,  the  bone  was  easily  and 
Dromptly  restored  to  it*  place.  Very  little  h welting  fol- 
blfea  ibe  accident*  and  his  recovery  wm  rapid  and  ccmi- 
plete. 

A  man  wau  received  into  the  North  Lnadon  Hospital, 
with  B  partial  dislocation  of  the  tibia  outward,  and  although 
the  knee  was  much  Bwollen,  the  lialure  ^*f  the  injury  was 

■  ^UBily  determined.  Tbe  knee  was  immovable^  and  the 
toes  turned  outward.  Jlr,  Iliillajn,  ihe  bouse  surgeon, 
reduced  it  by  extension  and  couaterexteniiion  made  with 
his  own  hands*. ^ 

Mr.  Pitt  records  a  similar  case  in  a  young  lady,  pro- 
dticed  by  a  fall  down  a  flight  of  stairM.     It  was  reduced 
ciiaily  by  extension  and  counter-ex  tension.     Infiamtnation  followed^  but   It  wa& 
finally  controlled,  and  she  regained  the  u^e  of  her  limbs.* 

In  one  case  of  subluxation,  mentioned  by  Sir  Astloy  Cooper,  and  in  a  second 
recorded  by  liransby  Coofier,  tbe  recovery  of  the  functions  of  the  Joint  did  not 
«eem  to  have  been  m  rapid  ;  the  joint  remaining  unntable  and  tender  for  a  long 
time  afterward.^ 


M 

Subluxfttion  of  the 
head  of  tlie  tibia  out- 
ward. 


\ 


§  4.  BiBlooations  of  the  Head  of  the  Tibia  Inward. 

Tbere  is  nothing  peculiar  in  either  tbe  signs,  conditions,  or  treatment 
of  this  accident,  as  distinguished  from  n  rltfSilocation  outward*  to  demand 
a  special  consideration. 

Hnnftm,  Amer.  Journ,  Med.  Sci,,  voh  xix.  p.  2AI. 
«  Pitt,  njid.»  vol.  xxjci.  p,  4«5. 
*  B.  Coofier'fl  cd.  of  i?ir  Astley,  op.  cit,  pp.  111- J 3. 
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8ir  Astlej  Cooper  has  mentioTied  two  caaes  of  subluxation  inward,  and  Mr.  E 
Cooper  has  added  to  th*^e  a  third.  Sir  Afttley  remark]*  that  in  the  first  accicleiit, 
the  only  one  io deed  which  he  had  himaelf  ever  seen,  k 
was  struck  with  three  cLrcum^jtaneea :  first,  the  gmii  de* 
fonaily  of  the  knee  from  the  projet^lion  of  the  tibU; 
iecond  the  ease  with  which  the  hoiie  was  reduced  bj  dir«f 
extension;  and  third,  by  the  little  inflammaiion  whiti 
followed.  The  siecoiid  case  of  which  Sir  Aslley  ^peats 
was  coinmunicated  to  him  by  a  Mr.  Richards. '  In  Ihii 
case  the  fibula  was  also  broken,  and  the  reductioa  was  w- 
coDiplished  only  after  extension  had  been  made  by  ue^peal 
persons  for  half  an  hour.  The  limb  became  exctssirdf 
swollen,  and  remained  so  for  many  weeks.  Eighteen 
months  ft  tier  the  accident  the  knee  c^jntlnited  sonjewhil 
wtiff,  and  there  was  an  un natural  lateral  motion  m  lb 
joint,  from  the  injury  which  the  ligaments  had  liiistamed. 
The  patient  referred  to  by  Bransby  Cooper  had  mH  with 
the  accident  by  a  fall  upon  the  foot,  with  his  \e^  best 
under  him  ;  and  a  fellow-workman  had  reduced  ihebooe 
by  extenaiou  and  pressure.  Mr,  Cooper  thinka  thit  not 
only  the  internal  lateral  ligament  wa^  uirn.  but  aW  s^me 
fibres  of  the  vastua  ex  tern  us  and  the  crucial  li^nmenU. 
Violent  inflammation  ensued,  which  did  not  permit  bim 
to  leave  the  hospital  until  after  about  two  weeka-  Fer^ 
|;ua8on  hag  seen  two  examples  of  unreduced  subluxitioii 
inward,  in  both  of  which  the  patients  had  regained  uaefuj 
limbs.^ 

Malgftigne  mentions  that  Boyer,  CoatallaC,  and  Key  hid 

each  seen  one  similar  example  j  and  he  also  enumeritei 

two  ftdditionaE  casea  of  complete  dislocation  attended  with  a  protrusion  of  tlift 

bone  through  an  externa!  wound ;  in  both  of  which  the  reduciion  was  tm\f 

effected  and  the  patient**  recovered,' 


Suhlu:rat)oii  of  the 
head  of  the  tibia  iii- 
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§  5.  BislocatioiiB  of  the  Head  of  the  Tibia  Backward  and  Outward. 

In  June,  1853,  Henry  J.,  of  Dansville,  N.  Y.,  set.  24,  was  thrown  by  an  enraged 
bull,  and  his  left  leg,  being  caught  under  the  knee  by  the  horns,' was  twisted 
violently.     Drs.  Pryor,  of  Danaville,  and  Batton,  of  Burns,  were  called,  and 
found  the  left  knee  completely  dislocated ;  the  tibia  being  displaced  backward 
beyond  the  condyles  of  the  femur,  and  also  a  little  outward.    The  foot  and  1^ 
were  inclined  outward.    With  the  assistance  of  four  men,  extension  and  counter- 
extension  were  made  in  the  line  of  the  axis  of  the  limb,  and  the  reduction  was 
easily  accomplished.     Pasteboard  splints,  bandages,  etc.,  were  applied  to  main- 
tain the  bones  in  place;  but  the  swelling  came  on  rapidly,  and  in  the  evenine 
these  dressings  were  removed.    The  limb  was  now  laid  over  a  double  inclined 
plane  carefully  padded,  in  order  to  press  the  upper  end  of  the  tibia  forward,  as 
It  manifested  a  constant  inclination  to  become  displaced  backward.    This  appa- 
ratus was  employed  six  weeks,  with  the  exception  of  two  or  three  days,  during 
which  the  limb  was  laid  upon  pillows,  but  as  the  pillows  did  not  sufficienily 
support  the  back  of  the  tibia,  the  double  inclined  plane  was  resumed.    After  the 
removal  of  the  plane,  during  seven  weeks  longer,  an  angular  splint  was  kept 
closely  applied  to  the  back  of  the  limb.     Seven  months  after  the  accident,  on 
the  23d  of  January,  1854,  Dr.  Robinson,  of  Hornellsville,  brought  the  gentleman 
to  me.     I  found  the  bones  displaced  backward  about  three-quarters  of  an  inch, 
and  half  an  inch  outward,  or  to  the  fibular  side.     This  was  the  position  of  the 
bones  when  he  was  sitting  with  his  leg  bent  at  a  right  angle  with  the  thigh,  but 
when  he  stood  erect  and  bore  some  weight  upon  the  foot,  the  outward  displace- 
ment ceased,  and  the  backward  displacement  only  remained.     It  was  very  easy, 
however,  in  whatever  position  the  leg  might  be,  to  push  the  bones  forward  by 


Fergusson  oj).  cit.,  p.  284. 


2  Malgaigne,  op.  cit.,  torn.  ii.  p.  9i>6. 
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he  hands  until  nearly  all  deformity  had  disappeared.  He  could  flex  the  leg  to 
.  right  angle  with  the  thigh,  and  straighten  it  completely,  but  he  could  not  lift 
he  foot  and  leg  from  the  floor  while  sitting  with  his  limb  extended  in  front  of 
lim.  He  was  unable  to  bear  sufficient  weight  upon  his  foot  to  use  it  at  all  in 
progression,  on  account  of  the  inability  to  nx  and  steady  the  limb,  but  not  on 
ceount  of  any  pain  or  soreness  which  it  occasioned. 

Thomas  Wells,  of  Columbia,  South  Carolina,  has  described  a  similar  accident, 
he  tibia  being  dislocated  outward  and  backward,  which  terminated  fatally  on 
be  fourth  day  in  consequence  mainly  of  exposure,  intemperance,  and  neglect  to 
pply  for  surgical  aid.  The  bones  were  never  reduced,  and  the  autopsy  dis- 
losed  also  a  fracture  of  the  internal  condyle  of  the  femur.^ 

§  6.  BiBlocationB  of  the  Head  of  the  Tibia  Forward  and  Outward. 

Duvivier,*  in  1828,  treated  an  officer  who  had  fallen  from  his  horse,  causing  a 
lislocation  of  the  tibia  forward  and  outward,  which  was  accompanied  with  a 
hortening  of  six  inches.  Reduction  was  effected,  and  at  the  end  of  a  year  the 
notions  of  the  joint  were  only  partially  restored. 

In  a  case  reported  by  Wathen'  the  reduction  was  easily  effected,  but  inflam- 
nation  of  the  joint  ensued,  and  the  cure  took  place  with  fibrous  ankylosis. 

§  7.  BislocationB  of  the  Head  of  the  Tibia  Forward  and  Inward. 

M.  J.  Cloquet^  met  with  an  example  of  simple  complete  dislocation  of 
he  head  of  the  tibia  forward  and  inward,  which  had  existed  one  year, 
ind  upon  which  the  patient  could  bear  the  weight  of  his  body.  This 
atter  circumstance  led  Malgaigne  to  express  a  doubt  as  to  whether  it 
night  not  have  been  only  a  subluxation  ;  a  supposition,  however,  which 
»nnot  be  entertained  if  Cloquet  was  correct  in  saying  that  the  limb  was 
ihortened  one  inch  and  a  half. 

Gerdy*  met  with  a  case  of  complete  dislocation,  the  limb  being  shortened  half 
in  inch,  slightly  flexed,  and  immobile.  The  popliteal  artery  was  compressed, 
iteduction  having  been  effected,  the  patient  was  able  on  the  twenty-first  day  to 
ralk  very  easily. 

In  a  case  reported  by  Sir  Astley  Cooper  the  dislocation  was  accompanied  with 
I  tearing  of  the  integuments,  and  the  limb  was  amputated.  Dissection  disclosed 
k  large  laceration  of  the  vastus  externus,  and  of  the  capsule  and  ligaments  pos- 
eriorly.    The  lateral  and  crucial  ligaments  were  unbroxen. 

In  a  case  seen  by  Malgaigne*  the  displacement  was  incomplete. 

W.  Mulligan^  reports  a  case  of  complete  dislocation  in  the  person  of  a  man  26 
ears  old  caused  by  a  direct  blow  upon  the  anterior  and  internal  part  of  the 
high.  The  injury  seemed  simple  and  the  integuments  were  intact.  Reduction 
raB  effected  easily  by  flexion,  but  it  was  then  noticed  that  arterial  pulsations  in 
he  foot  had  ceased,  and  a  little  later  the  appearance  of  gangretie  in  this  portion 
f  the  limb  rendered  amputation  necessary. 

Treatment. — Malgaigne  says  "the  dislocation  may  be  reduced  by 
irect  extension,  as  in  the  case  of  outward  dislocations,  but  it  may  be 
3und  a  little  more  difficult;  Gerdy  employed  three  assistants,  but  I  em- 

»  Wells,  Aiiier.  Joiirn.  Med.  Sci.,  vol.  x.  p.  25.  May,  1832. 

«  Duvivier,  Malgaigne.  from  Arch.  Gen.  de  Med.,  1829,  t.  20,  p.  292. 

*  Wathen.  Poinsot.  Med.  Times  and  Gaz.,  Nov.  23,  1872. 

*  Cloquet,  Die.  de  Med.,  Art.  Genou. 

*  Gerdy,  Arch.  G^n.  de  M4d.,  1835.  t.  13,  p.  16:5. 

*  Malgaigne,  op.  cit..  vol.  2,  p.  959. 

'  Mulligan,  Med.  Press  and  Circular,  Sept.  15,  1875. 
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ployed  only  two.  The  pre§sure  applied  to  the  tibia  by  resting  tbt  tmm 
upon  tbe  knee,  did  not  prove  to  be  sufficient,"  and  it  became  neecMiT 
to  employ  a  more  solid  resi.stance,  and  to  substitute  a  block  of  wood  ftr 
the  operator'j^  knee,  Gerdy's  case  was  a  complete  dislocation,  wbllf 
Mulgaigne's  was  incomplete.  Sir  Astley  experienced  great  difficultjii 
the  reduction ;  and  the  dislocation  having  at  once  been  reproduwd, 
amputation  was  pmctised. 

§  8,  Dislocations  of  the  Head  of  the  Tibia  by  Eotation. 

Rotation  sometimes  accompanies  either  of  the  preceding  dislocations: 
but  I  Bpeak  now  of  exam  pies  in  which  the  dislocation  is  by  rotation 
alone, 

Malgajgne^  has  cited  the  following  examples  i  In  the  case  <>f  Dubreuil/  whid 
was  pr^ented  in  the  service  of  Malf^aigne  himself,  the  leg  was  extended  vd 
rotated  outward  until  the  head  of  the  fibula  projected  in  the  popliteid  Bpai'e,ind 
the  patella,  dragged  by  the  tibiHj  wai  completely  dislocated  outward.  The  41*- 
location  was  reduced  two  hours  after  the  accident  by  a  single  aasi&laut,  wiio 
grasping  the  upper  portion  of  the  leg  with  both  hande^  made  light  tracticiD  icd 
rotated  the  limb  from  without  inward.  Xineteen  mouths  after  the  accident thf 
knee  was  stiff,  painful,  and  incapable  of  Ruppnrting  tbe  body. 

Boursier/  oif  Bordeaux,  ptibli^hed  an  example  of  ihitt  form  of  dislocatioo  wbicli 
occurred  in  a  person  aet.  19,  When  admitted  to  the  hospital  the  leg  was  ilifttJy 
flexed  and  njtated  outward.  There  w*aa  no  diacol oration  or  swelling,  Tkt 
patella  was  lodged  upon  the  external  condyle.  Attempts  at  reduction  by  ei- 
teniion  and  rotation  were  unsuccessful;  baton  placing  the  patieni  under tbt 
l&Buenee  of  chloroform  the  reduction  was*  easily  effected  by  the  same  mii^ 
osuvres,  Codman  and  PiHrequin  have  each  reported  one  example  of  oulwird 
rotfllioTi  seen  in  autiipsies. 

Malgaiffne  cites  also  a  case  reported  by  M.  Paris*  of  dislocation  by  rotatiou 
inward,  the  internal  condyle  of  the  tibia  resting  behind  the  internal  condyle  of 
the  femur.     Reduction  was  easily  effected,  but  a  chronic  arthritis  ensued. 

§  9.  Internal  Derangement  of  the  Knee>Joint. 

Si/n. — ••  Slipping  of  the  semilunar  fibro-cartilages;  "  Hey.  "  Partial  dislocation  of  th« 
thigh-bone  from  the  semilunar  cartilages;  "  Sir  Astley  Cooper.  **  Subluxation  of  the  semi- 
lunar cartilages; ''  Malgaigne.  **  Subluxation  of  the  knee ;  *'  Erichsen.  To  these  I  think 
it  proper  to  add,  as  giving  rise  to  the  same  class  of  symptoms,  *'  Floating  cartilages  in  the 
knee-joint." 

This  accident  is  in  no  proper  sense  a  subluxation  of  the  knee.  I 
should  not  make  any  farther  allusion  to  it,  were  it  not  necessary  in  order 
to  enable  the  student  of  surgery  to  distinguish  between  the  phenomena 
which  belong  to  it  and  those  which  belong  strictly  to  subluxation  of  this 
joint. 

Symptoms. — The  patient  is  suddenly  thrown  to  the  ground  while 
walking,  as  if  by  an  instantaneous  loss  of  power  in  the  affected  limb,  this 
loss  of  control  over  the  limb  being  accompanied  usually  with  sharp  pain, 
referred  to  the  region  of  the  knee-joint;  or  he  trips  his  toe  agaiost  some- 

*  Malgaigne.  op,  cit.,  vol.  2,  p.  962. 

«  Dubreuil,  Arch.  G6n.  de  Med..  1852.  t.  30,  p.  251. 

3  Boursier.  Jouru.  de  M6d.,  Bordeaux,  Dec.  31,  1882,  p.  225. 

*  Paris,  Malgaigne,  from  Rev.  M^d.-Chir.,  vol.  12,  p.  174. 
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in  bis  path,  anil  the  toes  becoming  everted,  the  leg  sudilenly  gives 
way  under  him ;  in  some  csises  it  hm  liappened  wlien  the  patient  was 
turning  in  bed,  tlie  weight  of  the  bedclothes  hanging  upon  the  toes  so  as 
to  oecasion  a  strain  and  rotation  outward  at  the  knee-joint,  or  it  follows 
upon  a  subluxation  of  the  joint,  as  in  one  example  which  I  shall  presently 
relate;  or  it  may  result  from  forced  flexion  of  the  knee.  If  the  patient 
is  walking  when  the  accident  takes  place,  and  he  falls  to  the  ground,  he 
finds  himself  unable  to  move  the  Hmb,  or  to  stand  upon  it;  but  by  man- 
ipulation or  extension,  the  difficulty  is,  in  most  cases,  as  easily  overcome 
as  it  occurred,  when  immediately  the  motions  of  the  joint  become  free, 
and  he  walks  oft'  as  if  nothing  had  happened.  When  the  accident  has 
once  tiiken  place,  it  is  afterward  exceedingly  liable  to  occur  from  very 
slight  causes,  and  eventually  the  knee-joint  becomes  tender  and  the  cap* 
sule  fills  with  synovia,  imlicating  tlie  existence  of  subacute  synovitis* 


* 


A  man,  set.  2S,  eoDsulted  me,  on  the  27th  of  October,  1858.  in  relation  to 
the  condition  of  hia  knee-jtMnt.  He  stated  that  on  the  l-'itb  of  August.  1S58, 
while  standing  with  the  wliole  weight  of  his  body  resting  upon  the  left  leg,  a 
mate  struck  tiim  on  th^  inside  of  the  lower  end  of  the  left  femur.  The  blow  was 
made  with  the  pmlra  of  the  hand,  but  with  Bullicient  force  t(*  throw  him  down. 
It  wafl  immediately  uaticed  that  the  tibia  was  partially  dislocated  inward  at  the 
knee-joint.  The  whole  lower  part  of  the  limb  was  inclined  outward.  A  person 
present  in  the  room  seized  upon  the  foot  and  by  extension  emily  brought  it  back 
to  place;  the  bone  resuming  its  position  with  an  audible  snap.  Atter  thin  he 
continued  to  walk  about  until  night.  Two  days  after,  the  knee  had  become  bo 
much  inflamed  that  he  wa^  obliged  to  take  to  hij^  bed,  on  which  be  was  con  lined 
three  wt^ekn.  Gradually  t!ie  Kwelling  subsided,  and  in  abont  five  weeks  alter  the 
accident  he  begun  to  walk  on  erntches.  On  the  2Sd  of  8e[»tember  he  vftm  walk* 
ing  in  the  store  without  crulrhes,  when  be  suddenly  felt  a  sensation  of  slrpping 
in  the  joint,  and  he  fell  to  the  floor  jit*  if  he  had  been  tripped  up.  At  the  time 
when  he  called  upon  me,  this  had  happened  many  tirae^^j  but  had  never  been 
Attended  with  pain.  The  joint  was  tilled  with  synovia,  and  tender,  yet  i  could 
distiDctly  feel  a  hard  body  just  to  the  luiside  of  the  ligamentum  patelhe,  aud 
which  moved  freely  under  the  linger. 

Prof.  Le  Fort'  haa  described  this  accident  as  it  occurred  in  his  own  person,  in 
consequence  of  a  forced  flexitm  of  the  leg.  He  waa  conaeioufl  at  the  time  of  a 
movement  in  the  joint  at  tlie  external  part  of  the  right  knee,  and  when  he  arose 
he  found  the  limb  Hxed  in  the  fK^ition  of  flexion,  and  he  was  only  enabled  to 
straighten  it  by  a  violent  mnscular  ellt>rt,  the  effort  being  accompanied  by  a 
violent  pain,  and  a  very  loud  crack,  as  if  something  which  was  displaced  had 
resumed  its  place.  Immediately  all  pain  disaf>peared  and  the  motions  of  the 
jfiint  were  restored.  For  several  monlhs  the  accident  was  repeated  whenever 
the  knee  was  mnch  Hexed  ;  the  phenomena  attending  the  displacement  being  in 
in  each  case  the  same  as  at  first,  he  having  always  a  distuict  recognition  of  the 
movement  of  displacement,  and  always  the  voluntary  straightening  of  the  limb 
reproduced  the  crack,  and  caused  the  pain  to  cease.  By  avoiding  the  causea  the 
accident  ceased  to  occur;  but  after  a  time  he  failed  to  exerciaethe  same  caution, 
and  the  accident  again  occurred;  but  this  time  the  displacement  of  the  cartilage 
waa  backward  instead  of  forward,  as  it  had  been  previously,  and  the  straighten- 
ing of  the  limb  caused  an  atrocious  pain,  which  lasted,  in  some  degree,  more 
than  eight  days.  He  has  since  then  exercised  the  same  caution  as  before,  and 
the  displacement  has  not  recurred. 

Pathological  Anatomy. — ^Tbe  same  class  of  symptoms,  with  only  very 
light  modificntion,  belongs  prolmbly  to  several  varieties  of  "internal 
>rangeteent  of  the  knee-joint :"'  and  first  it  will  be  remembered  that  the 


1  Lc  Fi^n,  Bull.BiH 
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semiluQar  carhtages  upoB  which  the  margins  of  the  condyles  of  thefeoiur 
rest^  arc  attacheil  to  the  tibia  by  several  ligaments  ;  but  when,  from  relai- 
ation  or  a  violent  strain,  any  one  of  these  lignments  becomes  clongatd 
or  gives  way,  the  portion  of  cartilage  which  it  restrains  is  penDitli^i  fcs> 
become  partially  displaeedf  and  by  interposing  its  thick  margin  between 
the  deeper  articulating  surfaces  the  bones  are  separated  and  the  mugeb 
lose  their  control  over  the  joint ;  secand,  these  ligaments  may  not  onl? 
yield,  but  a  fragment  of  one  of  the  eartjlages  may  become  actuiUv 
broken  off  from  the  main  portion ;  third,  the  femur  may  perhaps  esciptr 
behind  some  portion  of  an  interarticular  carlilage,  jind  thus,  instead  of 
the  cartilage  placing  itself  between  the  joint  surfaces,  the  femur  itself 
may  have  thrusl  it  into  this  position  ;  fourth,  a  cartilage,  or  some  portion 
of  a  cartilage,  may  become  hypertrophied,  and  thus  give  rise  to  \h 
symptoms  described;  fifths  in  other  cases  still,  a  bony,  eartiliiginous, 
fibrinous,  or  calcareous  growth  or  concretion  forming  within  the  joiot* 
and,  if  originally  attached,  becoming  separated  from  the  ca|MUjle^  mij 
move  about  more  or  less  freely,  and  give  rise  to  the  same  class  of  srmf- 
toms  which  I  have  described*  This  last  variety  has  generally  hm 
described  under  the  name  of  "floating  cartilages;**  but  since  these  bodM» 
are  not  always  cartilaginous^  and  especially  since  tliev  do  not  always  hj 
any  means  move  so  freely  as  tn  be  properly  designated  as  *'  floating,*'  the 
term  is  less  appropriate  than  that  originally  given  by  Hey^  and  which  I 
have  chosen  to  adopt. 

Tre&tment. — For  the  purpose  of  obtaining  immediate  relief^  it  is  gener- 
ally sufficient  to  flex  the  leg  completely  and  then  suddenly  extend  it,  or 
to  combine  this  motion  with  a  slight  twisting  orTocking  of  "the  kncc-joiot 
Sometimes  this  experiment  has  to  be  repeated  several  tirae«  before  it  i* 
completely  ,^ticre!^Rfnl ,  trntl  in  n  ft^w  iniatnTH-e?!  \t  h\^  failed  altogether,  I 
think  I  must  have  met  with  ten  or  twelve  examples  in  the  course  of  my 
practice,  and  in  no  instance  have  the  sudden  flexion  and  extension  of  the 
limb  failed  to  overcome  the  diflBculty.  As  to  the  question  of  subsequent 
treatment,  especially  as  to  whether  it  is  proper  to  attempt  extirpation  of 
the  cartilages  when  they  are  found  to  be  actually  floating,  or  to  make  anv 
other  surgical  interference,  I  prefer  to  leave  its  consideration  to  those 
general  treatises  upon  surgery  where  it  more  properly  belongs. 


CHAPTER   XX. 

DISLOCATIONS  OF  THE  LOWER  END  OF  THE  TIBIA 
(TIBIO  TARSAL). 

St/n. — "  Dislocations  of  the  ankle-joint;"  Chelius  and  others. 

The  tibia  may  be  dislocated  at  its  lower  end  in  four  directions;  namely* 
inward,  outward,  forward,  and  backward.  Most  of  these  dislocations 
complicate  themselves  with  fractures  of  the  fibula  or  of  the  tibia,  or  with 
fractures  of  both  bones. 


■  iii«ari 
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IL  Dupuytreia*  Malgajgne,  and  a  few  other  surgeons  have  reperted  examples  also 
Hof  dblocationa  forward  and  inward.  Boyer,  with  a  majority  of  the  French 
HpTfilerii,  and  several  English  and  Germati  surgeooM,  speak  of  theae  dislocations 
HpilKlon^tng  to  the  foot;  consequently  tlie  outward  diKh^cation  of  Boyer  is  the 
"iHKrard  dislocation  of  Sir  A»tley  Cooper,  Malgaigne,  myself,  and  ottiers,  who 
{prefer  to  regard  the  tibia  as  the  bone  dislocated. 


I 


§  1,  Bislocations  of  the  lower  End  of  the  Tibia  Inward. 


Syn. — •*  III  ward  tibio-tiirsal  luxations;"  Malgnigno. 


'  Dislocations  of  the  foot  outward ;" 


mm 


Causes. — This  dislocation  is  occasioned  generally  by  a  fall  from  a 

(height,  upon  the  hottoin  of  the  foot,  the  foot  receiving  at  the  same  inomerit 
%  sufficient  inclination  outward  to  determine  the  main  force  of  the  impulse 
.toward  the  inner  side  of  the  ankle.  It  may  be  produced  also  by  a  blow 
received  directly  upon  the  outside  of  the  leg  just  above  the  ankle,  or  by 
a  violent  twist  or  wrench  of  the  foot  outward. 

Pathological  Anatomy. — A  large  raajonty  of  those  accidents  which 
have  beeti  culled  tnward  uml  outward  dislocations  of  the  tibia,  are  merely 
examples  of  lateral  rotation  of 

ihe  astragalus   within   tbe  half  Fio*4go. 

^inglymoid  and  half  orbicular 
socket  formed  by  the  lower  ex- 
treinities  of  the  tibia  and  fibula ; 

id  true  dislocations,  either  par- 

1  or  complete^  are  at  this  joint 
and  in  these  di  red  ions  very  rare 
occurrences.  I  shall  continue, 
in  accordance  with  the  general 
practice  of  writers,  to  call  them 
all  dislocations,  whether  the  as- 
tragalus simply  rotates  on  its 
axis,  or  is  displaced  hiterally 
and  horizontally  from  the  tibia. 

In  the  most  common  form  of 
the  accident,  then,  when  the  foot 

is  violently  twisted  outward,  the  astragalus  becomes  tilted  upon  its  outer 
and  upper  margin  in  such  a  way  that  this  margin  slides  inward  and 
places  itself  underneath  the  middle  portion  of  the  lower  articulating 
surface  of  the  tibia  ;  its  upper  and  inner  margin  descends  toward  the 
extremity  of  the  mallc*olos  inlernus,  and  the  outer  surface  of  the  astragalus 
presents 'obliquely  upward  and  outward,  instead  of  directly  outward  as  it 
would  do  in  its  natural  position.  This  cannot  occur  without  a  rupture 
of  the  internal  tilno-tarsal  ligaments,  or  a  fracture  of  the  malleolus 
internus,  or  both  ;  indeciL  a  fracture  of  the  internal  malleolus  is  a  very 
common  circumstance  in  connection  with  this  form  of  dislocation.  Much 
more  frequently,  however,  the  fibula  itself  gives  way  at  a  p»mt  within 
from  two  to  five  inches  of  its  lower  extremity ;  or  sometimes  the  fracture 
in  the  fibula  occurs  through  that  portion  which  fonns  the  malleolus 
extemus.     For  more  particular  information  as  to  the  causes  and  relative 


Dislo^atton  of  the  lower  end  of  the  tibia  inward 
(foot  iuraed  outwartl).     (PoU'i  fmctiire.) 
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frequency  of  these  fractures,  I  refer  the  reader  to  the  chapter  on  ; 
tures  of  the  tibtiht. 

Barely  it  happens  that,  instead  of  this  lateral  rotation  of  the  ftstmgalua, 
there  occurs  a  true  lateral  dispkeement  of  the  tibia  inward  upon 
astrugalus,  and  the  outer  portion  of  the  lower  articulating  surface  of  I 
tibia  conies  to  rest  upon  tlie  inner  portion  of  the  upper  articulating  j 
face  of  the  astragalus ;  or  it  may  slide  completely  off  in  the  same  direc- 
tion ;  a  result  which  is  usually  attended  with  a  laceration  of  the  nius  ' 
and  integuments,  converting  the  accident  into  a  compound  dislocatid 
In  some  cases  this  extreme  displacement  occurs  without  such  lacerati^ 
In  this  form  of  the  accident,  the  true  lateral  dislocation,  the  fibula 
remain  unbroken  and  undisturbed,  the  tibia  raerely  having  becorae^ 
placed  inward  ;  or  the  fibula  may  give  way  also  above  the  articulflti^jl 
while  tlie  malleolus  in  tern  us,  and  the  internal  lateral  ligaments, 
equally  liable  to  rupture  as  in  the  other  form  of  the  at'cident.  Son 
times,  in  addition  to  these  complications,  the  lower  end  of  the  tih 

Fig,  491. 
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DisJoc&tion  r>f  the  lower  end  of  the  libiii  inward  (fool  tumad  oulWArd)^ 

found  to  be  broken  obliquely  upwanl  and  outward  from  the  articulsitinf 
surface,  leaving  that  fragment  attached  to  the  fibula  which  corrcsp"*^" 
to  the  inferior  peroneo-tibial  articulation,  ^ 

Symptoms* — The  ioot  is  more  or  less  violently  abducted,  the  - 
the  foot  pre'^enting  downward  and  outward  instead  of  directly  dowu'^ 
the  malleolus  internus  projects  strongly  at  the  inner  side  of  ihcjoU'^' 
and  at  the  outer  side  there  is  a  corresponding  depression,  generalljr  w<^* 
marked  a  little  above  the  articnlation  near  the  point  of  fracture  in  ^^ 
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fibula.  The  pain  is  very  great,  and  the  foot  is  iramovahly  fixed  ^o  far 
as  the  volition  of  the  patient  can  determine  motion,  hut  the  surgeon  can 
generally  move  it  pretty  freely,  yet  not  without  causing  a  great  Increase 
of  tlie  pain.  When  the  dislocation  is  eomplete,  and  the  iShuIa  is  also 
broken,  the  limb  becomes  slightly  shortened. 

Treatment.— Wlien  the  accident  is  of  tfie  nature  of  a  simple  rotation 
of  the  astragalus  upor»  its  axis,  the  redtietion  is  often  accomplished  with 
the  greatest  ease  by  seizing  upon  the  foot  and  forcibly  adducting  it.  Not 
unfre(|nently  the  patient  himself,  or  some  other  pei*son  who  is  present, 
has  effected  the  reduction  before  the  surgeon  is  called.  In  other  CJises, 
and  especially  when  it  partakes  of  the  nature  of  a  true  dislocation,  nitich 
difficulty  is  sometimes  experienced  in  the  reduction.  The  surgeon  ought 
then  to  flex  the  leg  upon  the  thigh,  in  order  to  relax  the  gastrocnemii 
muscles,  and  holding  the  foot  midway  between  fiexion  and  extension,  he 
should  pull  steadily  upon  it  with  his  own  hands,  while  an  assistant  makes 
counter-extension  and  supports  the  limb  witli  his  Iiands,  grasping  the 
thigh  above  the  knee.  At  the  same  moment  lateral  pressure  should  he 
matle  npon  the  pn^jecting  hone  in  the  direction  of  tfie  articulation.  It 
is  of  some  use,  also,  occasionally  to  flex  and  extend  tlie  limb  moderately, 
and  to  give  to  the  foot  a  gentle  rocking  motion.  If  more  force  is  needed, 
it  may  be  applied  by  placing  the  limb  over  a  firm  double- inclined  frac- 
ture-splint, and  making  the  extension  by  the  aid  of  a  screw  attjicbed  to 
the  foot-board,  as  I  have  suggested  in  certain  cases  of  dislocation  at  the 
knee.  Or  we  may  employ  the  pulleys  after  the  manner  represented  in 
the  accompanying  drawing,  Fig,  492, 

C.  S.,  Bged  about  30  years,  while  t^arrying  a  wei<?ht  upon  his  shoulderB,  on 
the  6th  of  May,  1854,  slipped  upon  the  siidewalk,  and  fell,  didocating  the  left 

Fio,  492. 


■tibia  inward,  nnd  fracturing^  the  fibula  four  inehea  from  its  lower  end.     I  wai!  in 

■  attendance  soon   after  the  accident  occurred,  and  found  the  tibia  projecting 

■  Inward,  with  the  other  symptoms  usually  accoaipaay in g  a  simple  rotiiliou  of  the 

■  astragalus  upon  ita  axis.  Seizing  the  foot  with  my  hands  and  tiexing  the  leg, 
while  HO  lissistant  htdd  the  thigh  and  made  counter-extension,  I  had  scarcely 
begun  to  pull  upon  the  foot  be  I  c  ire  tho   reductinn  was   effected.     Dupuy  trends 

H  splint  was  at  once  applied,  and  the  aubaeiiueat  inflarnmati<kn  was  no  trivial  a» 
H  scarcely  to  deserve  notice.     In  aix  weelcs  the  limb  was  sound,  and  free  from  all 

■  ankylo«ia. 


r74      DISLOCATIONS    OF    THE    LOWIB    END    OF    THE    TIBIA, 


In  my  report  on  dislocations,  made  to  the  New  York  State  MedicAl  Sod^ 
for  the  year  1855, 1  have  mentioned  twelve  similar  examples,  in  addition  to  mmt 
exftinpleii  of  compnnnd  dislocntionij  all  of  which  were  easily  reduced,  but  the 
re^iultB  were  not  always ao  favorable. 

If,  as  rarely  happens,  the  tibia  ia  broken  obliquely  into  the  joint,  the 

complete  rednctioii  of  the  dislocated  tibia  may  be  found  impossible,  owing 
to  the  obstacle  presente<I  by  the  displaced  fragment. 

The  following  I  am  disposed  to  regard  as  examples  of  dislocation  accoiiipafiied 
with  fracture  ofthe  tibia  within  the  articnlatioa;  Brocfcway.  of  Cortland,  N,  Y,^ 
i^ed  about  twenty-seven  years,  consulted  me  in  relation  to  the  condition  of  Mi 
foot  I  found  the  tibia  dislocated  inward,  and  projecting  more  than  an  inch 
beyond  the  astragalus;  the  sole  was  turned  outward,  compelling  him  towftlfc 
upon  the  inside  of  his  footj  the  fibula  was  bent  inward  against  the  tibia.  il» 
point  about  four  inch<M  above  the  ankle,  which  seemed  to  have  been  the  acmtof 
fracture  of  this  bone.  He  stated  to  me,  that  immediately  after  the  receipt  &f 
the  injury,  which  was  occasioned  by  a  fall  from  a  height  upon  the  bottom  otki& 
foot,  a  surgeon  made  repeated  and  violent  efforts  to  effect  the  reduction,  bat  h* 
had  been  unable  to  do  so*  Indeed,  the  bone  had  never  been  removed  from  the 
position  in  which  it  was  at  first  placed. 

J.  B.,  of  Erie  Co.,  N,  Y.,  ml.  3U  fell  under  a  rolling  log,  and  dislocated  bl* 
left  tibia  inward,  breaking  oiY  the  internal  malleolus,  and  fracturing  thefbiiU 
four  inches  from  ita  lower  end.  An  old  and  experienced  practitioner  wa^  Imm^ 
d lately  called,  who,  with  another  surgeon,  failed,  after  repeated  efforts,  to  redaa 
the  dislocation.  I  saw  the  patient,  in  consultation  with  these  gentlemen,  twenty^ 
four  hours  after  the  accident.  The  foot  and  ankle  were  somewhat  swollen  snd 
discolored.  The  lower  end  of  the  tibia  projected  so  far  inward  as  to  threiteo  * 
rupture  of  the  skin ;  the  foot  was  strongly  everted.  We  first  flexed  the  leg  upoD 
the  thigh,  and  made  extension  with  our  hands,  in  the  manner  I  have  alrmr 
directed.  This  we  continued  several  minutes ;  finally  moving  the  limb  in  fari^tu 
directions,  and  adding  forcible  pressure  upon  the  inside  of  the  projecting  iihh. 
We  then  placed  the  leg  over  a  double  inclined  plane,  and,  securing  it  firoikin 
place,  we  attached  a  screw  to  the  foot  through  a  aandal  and  gaiter,  and  Mt 
the  leg  was  well  flexed  upon  the  thigh,  we  renewed  the  extension  and  lateral 
pressure.  This  was  continued,  with  the  application  of  more  or  less  power, 
during  half  an  hour,  meanwhile  changing  the  position  of  the  limb  occasionally 
by  varying  the  angle  of  the  splint.  Our  efforts  were  prolonged  in  all  more  than 
one  hour,  when,  as  we  had  made  no  impression  upon  the  bone,  and  the  patient 
had  repeatedly  implored  us  to  desist,  the  attempt  was  given  over.  The  end  of 
the  tibia  seemed  to  rest  partly  upon  the  astragalus,  and  the  extension  was  plainly 
all  that  was  demanded,  but  the  obstacle  was  beyond  doubt  within  the  articala* 
tion,  or  rather  between  the  tibia  and  fibula. 

Four  weeks  after  the  accident,  Mr.  B.  walked  on  crutches,  and  during  a  year 
he  was  compelled  to  use  a  cane,  but  since  that  time,  a  period  of  twelve  years,  be 
walked  without  any  artificial  support.  For  a  year  or  two  he  felt  a  yielding  io 
his  ankle,  as  the  weight  of  his  body  settled  upon  his  limb ;  but  this  gradually 
ceased,  and  for  some  years  past  he  has  walked  without  any  halt,  and  seems  to 
step  as  firmly  as  before  the  accident.  The  foot  still  inclines  outward ;  the  tibia 
projects  inward  one  inch,  and  the  broken  ends  of  the  fibula  can  be  felt  resting 
against  the  tibia,  where  they  are  reunited. 

I  had  occasion  to  amputate  a  limb  for  a  compound  dislocation  inward, 
at  the  ankle-joint,  and  the  possibility  of  this  fracture  was  confirmed  by 
the  dissection.  About  one-third  of  the  outer  portion  of  the  articuliw 
surface  was  broken  oflf  obliquely,  and  the  fragment  was  lying  so  displaced 
that  a  reduction  would  have  been  rendered  impossible. 

Dr.  Townsend,  of  Boston,  has  reported  a  case  of  compound  dislocation;  ^ 
which  also  amputation  became  necessary  ;  and,  with  other  injuries,  the  dias^c- 


lion  showed  a  fragment  from  the  outer  margin  of  the  tibia,  one  inch  and  a  half 
Iong«  and  one  iniii  thick  at  it*s  widest  part,  with  a  very  sharp  poirjt*  dbplaced, 
and  lying  almost  tran»veraely  over  the  astragalus.^ 

Id  1842,  A.  Beriird,^  in  order  to  effect  reduction,  divided  subeutane* 
ously  the  tenda-Aehillis»  and  at  the  i^mmi  time  the  peraneus  lorigus  and 
brevis.  Valeolin^  reports  a  wise  of  dislocation  forwani  and  inward,  which 
had  rei^iisted  all  efforts.  Tractions  made  by  tliret;  strong  assistants,  while 
the  patient  was  under  the  influence  of  chlorof^jrm^  and  at  two  difl'erent 
dajs,  had  produced  no  result.  Valentin  tlivided  the  tenJo-A  chill  is,  and 
Wtt  then  ahle  to  reduce  tlie  dislocation  alone,  and  without  tire  employ- 
ment of  excessive  strength.  Tlie  patient  recovered  with  a  restoration  of 
the  natural i  motion  of  the  foot 

H    For  a  more  full  account  of  the  prognosis  and  the  general  tuauagement  of  these 
Buck  8ub$4e<|uent  to  the  reduction  flee  the  chapter  on  fractures  of  the  HbuJa; 
^M  for  the  treatment  of  compound 
flmlocatioDs  of  the  ankle-joint  see 
also  the  chapter  on  cornpoand  dislo- 
cation of  the  long  bones. 
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§  2,  Bislocations  of  the  Lower 
End  of  the  Tibia  Outward. 


Syn — '*  Outward  ti bio  tarsal  diskHm- 
n  ;  *'  MalgiiigMG,  '*  Di^k^catiuu:;  ofthe 
»t  ioward/'  of  others. 

The  causes  are  the  same  or 
similar  to  diose  which  are  known 
generally  to  produce  dislocations 
inward;  only  that  the  force  of 
the  concussion  or  the  direction  of 
the  rotation  must  have  been  re- 
verseil ♦  T h e  e x  t e r n alia  ter ai  1  i ga - 
mentis,  pcroneo- tarsal,  are  either 
ruptured,  or  the  lower  portion  of 
tfie  fibula  gives  way,  or  b*3th  of 
t h  es  e  ei  re  u  u  i  s  t  a  n  ces  in  ay  h  a  v  e  Im  p- 
pened  ;  while  the  internal  malle- 
olus may  also  yield  to  the  shock 
and  to  the  weight  of  the  body 
now  resting  upon  it.  The  nature 
of  the  accident  may  vary  also  in 
respect  to  the  relative  position 
of  the  articular  surfaces;  the 
astragalus  may  simply  rotate  on 
its  inner  and  upper  margin,  or 
tbe  tibia,  with  the  fibula,  of 
course,  may  actually  slide  outward  until  the  lower  end  of  the  tibia  more 
or  less  completely  abandons  the  upper  surface  of  the  astragalus. 

f  *  Townfltnd.  Mnsii.  Hosp.  Re|xi»t&.  Boston  Me*l.  and  Sarg.  Jouni.,  vol.  itxxUh  p*  2TT* 
*  B«mrtl«  Th«  Laiieut,  1844,  vol,  i   p,  8. 
»  Vftlentin.  These  «ie  StmsbourK,  18liFi,No.  »7n  ;  Are^h.  G^n  de  M^d..  t.  1.  IWJT. 


Pit%lot*iittoQ  of  thf)  lower  end  of  the  tibia  otit- 
wnrd  {foot  turned  inward). 


» 
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Treatment,— The  modes  of  reduction,  and  the  general  prineiplesof 
treatment,  will  not  differ  from  tliose  which  I  have  mentioned  as  ^uilable 
for  diBlocations  in  the  opposite  direction.  The  examples  which  have 
fallen  under  my  observation  are  not  numerous,  but  the  reduction  has 
always  been  easily  effected.  Thus,  a  man,  tct.  21,  fell  from  a  seaffoldiDg, 
alighting  upon  his  feet  He  says  that  his  left  foot  struck  the  ground 
obliquelyj  and  upon  its  outer  margin.  I  found  the  fibula  projecting  vury 
strongly  outward,  evidently  carrying  with  it  the  tibia;  the  malleolas 
internug  waa  broken  off,  and  the  foot  forcibly  turned  inward.  Without 
either  flexing  the  leg  upon  the  thigh  or  calling  to  my  aid  any  degree  of 
counter-extension  except  what  was  made  by  the  weight  of  the  body,  I 
grasped  the  foot  and  drew  upon  it  gently,  while  at  the  same  momeDt  I 
rotated  the  foot  outward*     Immefiiately  the  bones  resumed  their  places* 

In  June  of  1846.  K.  W,,  mL  38,  consulted  me  in  relatiDn  to  his  foot,  irhicli  b 
said  had  been  dislocated  four  weeka  before.  He  had  fallen  upon  the  outside  of 
his  ft»ot  and  turned  it  suddenly  inward,  so  that  when  be  looked  at  it  hefju«*1 
the  soie  presentiag  toward  the  opposite  aide.  Seizing  upon  it  with  both  liftHfU, 
he  pressed  it  forcibly  outward^  and  the  reduction  i  in  mediately  took  place  ^itH 
a  snap,  Tery  little  soreness  followed,  nor  wns  he  confined  to  his  house  ft  flin^lf 
day.  He  had  continued  to  walk  about  with  only  a  alight  halt  in  his  guiL  aor 
would  be  have  thought  it  necea^sary  to  consult  me  at  all  excejjt  that  the  tender* 
ness  had  not  yet  disappeared.  He  was  not  awnre  that  the  fibula  had  Iwen 
broken  also,  until  I  calkd  his  attention  to  the  fact.  The  fracture  bad  Uken 
place  two  inchei  above  the  ankle;  and  akhough  it  was  already  united,  tk 
depression  occasioned  by  its  having  fallen  in  aomewbat  toward  the  tibia  wii 
¥ery  plainly  felt  and  recogni^d. 

§  3.  Bislacations  of  the  Lower  End  of  the  Tibia  Forward. 

Si/n. — "  Forward  tibia-tarsal  luxations;  "  Malgaigne.  "  Dislocations  of  the  foot  back- 
ward," of  others. 

Causes. — This  dislocation  may  be  produced  by  a  violent  extension  of 
the  foot  upon  the  leg ;  as,  for  example,  when,  the  foot  being  engaged 
under  a  piece  of  timber,  the  body  falls  backward  to  the  ground ;  or  it 
may  be  caused  by  a  fall  upon  the  bottom  of  the  foot,  the  foot  resting 
upon  a  slightly  inclined  plane.  It  may  be  caused  also  by  any  of  that 
class  of  accidents  which  are  known  to  produce  fractures  of  the  fibula  with 
fracture  of  the  malleolus  internus,  or  fracture  of  the  fibula  with  rupture 
of  the  internal  lateral  ligament ;  for  example,  by  a  fall  upon  the  bottom 
of  the  foot,  or  upon  the  inside  of  the  sole,  followed  immediately  by  an 
outward  twist  of  the  foot.  In  these  cases  the  dislocation  of  the  foot 
backward,  or,  as  it  is  generally  found  to  be,  the  semiluxation,  may  be 
consecutive  upon  the  accident,  and  the  result  only  of  contraction  of  the 
gastrocnemii.  It  may,  therefore,  occur  immediately  after  the  fracture 
has  taken  place,  or  not  until  after  the  lapse  of  several  days. 

Pathological  Anatomy. — The  displacement  may  be  very  slight,  so  that 
the  end  of  the  tibia  is  only  a  little  advanced  upon  the  astragalus;  or  it 
may  be  such  that  the  tibia  rests  one-half  upon  the  naviculare  and  one- 
half  upon  the  astragalus,  or  it  may  even  desert  the  astragalus  entirely- 
The  fibula  may  at  the  same  time  be  broken  at  any  point,  but  it  is  gen- 
erally  broken  two  or  three  inches  above  its  lower  extremity.     The  malle- 
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lus  interniis  is  also  sometime?  broken,  but  more  often  tlie  internal  lateral 
gament  is  torn.  Still  more  rarely  a  fractiire  occurs  through  the  pos- 
?rior  margin  of  the  articular  surface  of  the  tibia. 
Symptoms. ^ — The  length  of  the  foot  in  front  of  the  tibia  is  diminishefU 
hile  the  projection  of  the  heel  is  eorrei^pondingly  increased  ;  tlie  toes 
re  tui-ned  downward  and  the  heel  drawn  upward,  and  fixed  in  this  posi- 
on :  the  end  of  the  tibia  may  generally  be  distinctly  felt  in  front  of 
le  astragahi8 ;  the  extensor  tendons  of  the  toes  are  sharply  defined, 
^ile  the  tendo  Achillis  is  curved  forward  and  tense. 

^  presented  to  the  New  York  Pathological  Soctety  a  specimen  obtiiined  from 
le  clis^ectiTijir  rnnui  of  the  Itellevue  Hospital  f'ullej^e.  The  history  of  the  cane 
a»  Qtiknown.  liefore  din^ectioo  the  foot  was  observed  to  be  turned  outward, 
ad  sln^rtened  in  front  of  the  tibia,  while  there  wan  a  correspond iiig^  lengthening 
I  the  heeL  The  »|>ecimen,  after  dissection,  diacUp.sed  a  Iracture  of  the  internal 
■lleotua  half  an  inch  above  its  lower  end  and  a  fracture  of  the  libula  a  little 
fcve  its  lower  end.  The  tibia  was  din  placed  forward  about  three-t|uartera  ol 
1  inch,  Ro  that  only  the  posterior  half  of  itj*  lower  end  rested  upon  the  articular 
irface  of  the  aatragahia.  and  at  the  point  of  contact  with  the  astragnlnti  a  new 
K^ket  was  formed  in  the  tibia,  eoacave  upward,  half  an  inch  deep,  and  present- 
ig  an  appearance  aa  if  the  posterior  lip  of  the  lower  end  of  the  lihiH  had  been 
roken  otf  and  had  become  disphiced  upward.  It  was  supported  bv  a  broad 
Littrcss  of  bone.     It  is  not  certain,  however,  but  that  this  appearance  was  occa- 
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Partial  dialocatioti  of  the  tibia  forwanl, 
Ith  fractiireB  of  mulleolua  internua  and 
bat  A.     Sk«l6t<>ii. 


Ap|)earance  of  n  pnrtkd  ilislncatiori  of  thi- 
tiblii  forward,  with  fractui-eoftli©  muUoolut} 
internua  and  fibula. 


Ined  solely  by  the  long-continued  prensure  of  the  tibia  upon  the  astragalus  at 
m  point.  The  fragments  of  the  malleolus  internus,  and  the  lower  fragment  of 
le  fibula,  remained'attacheil  to  their  upper  fragments  and  to  the  two  »ide=*  of 
leastragahis  in  their  normal  poaitions,  consequently  each  fragment  waa  inclined 
iwnward  and  backward  at  an  angle  of  4i'^.  The  lower  Iragment  of  the  fibula 
as  driven  upward,  also,  but  both  of  the  fracturcss  were  firmly  united. 
At  the  same  meeting  I  reported  the  case  of  JNIary  Oonlan,  iet.  38,  having  been 
iTowD,  three  days  before,  Irom  a  street-car.  t>he  could  give  no  account  of  the 
lanner  in  which  she  tell.  I  saw  her  November  16th.  The  limb  was  then  much 
vollen,  and  I  diagnosticated  a  fracture  of  the  lower  end  of  the  fibula.  (It  had 
een  supposed  to  be  a  mere  sprain  up  to  this  time.)  The  limb  was  directed  to 
e  wet  with  cool  water,  and  lo  re^t  upon  a  pillow.  November  2M  \  found  the 
»wer  end  of  the  tibia  displaced  forward,  and  ikscertained,  also,  that  the  internal 
malleolus  was  broken  at  its  base.     The  dorsum  of  the  foot,  measuring  from  the 
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front  of  the  tibia  to  the  end  of  the  great  toe,  was  shortened  half  an  inch.  The 
heel  was  lengthened.  There  can  be  no  doubt  that  in  this  case  the  dislocation 
occurred  subsequent  to  the  fracture,  and  that  it  was  caused  by  the  contraction 
of  the  gastrocnemii.  I  reduced  the  dislocation  a  day  or  two  later,  and  main- 
tained it  in  position  by  the  method  which  I  shall  presently  describe. 

Dr.  Voss  reported  to  the  Society  a  similar  case  which  had  come  ander  his 
notice,  and  Dr.  Buck  remarked  that  he,  also,  had  met  with  such  examples.^ 

Dr.  Prince,  of  Illinois,  has  reported  a  case  of  this  character  which,  remainiog 
displaced,  led  to  a  prosecution  for  damages.  A  lady,  set  40,  met  with  an  acci- 
dent, August  31,  1863,  which  resulted  in  a  fracture  of  the  fibula  near  its  lower 
end  and  a  partial  dislocation  of  the  tibia  forward  to  the  extent  of  one  inch. 
The  toes  were  not  pointed  downward,  but  the  foot  had  its  natural  angle  with 
the  leg.  Nearly  three  months  after  the  accident  Dr.  Prince,  assisted  by  two 
other  surgeons,  broke  up  the  adhesions,  and  reduced  the  bones  to  their  natural 
positions.' 

Treatment. — The  reduction  is  to  be  attempted  by  flexing  the  1^ 
upon  the  thigh,  and  making  extension  from  the  foot,  while  at  the  same 
moment  pressure  is  made  upon  the  front  of  the  tibia  and  against  the  heel. 
When  the  bone  begins  to  slide  into  place,  the  foot  should  be  forcibly 
flexed  upon  the  leg.  A  slight  lateral  motion  or  rotation  in  either  direc- 
tion may  assist  in  restoring  the  bones  to  place.  In  general,  the  disloca- 
tion has  been  easily  reduced,  but  in  a  majority  of  the  examples  recorded 
great  diflBculty  has  been  experienced  in  maintaining  the  reduction ;  and 
in  a  few  cases  it  has  been  found  impossible  to  do  so.  In  order  to  main- 
tain the  reduction,  the  leg,  flexed  upon  the  thigh,  may  be  laid  on  ite 
back  in  a  box,  and  the  foot  supported  firmly  against  a  foot-piece  placed 
at  a  right  angle  with  the  box.  In  this  position  the  weight  of  tie  1^ 
will  tend  somewhat  to  overcome  the  action  of  the  muscles,  which  are  dis- 
posed to  displace  the  foot  backward.  Generally  it  will  be  found  neces- 
sary to  make  additional  pressure  directly  upon  the  front  of  the  leg  above 
the  ankle,  which,  in  order  that  it  may  not  prove  mischievous,  must  be 
effected  with  some  soft  material,  and  must  be  applied  over  a  broad  sur- 
face. Perhaps  nothing  will  better  answer  these  indications  than  to  pa.« 
a  cotton  band,  six  or  eight  inches  in  width,  through  slit^  or  mortises  in 
the  sides  of  the  box,  these  slits  being  of  a  width  equal  to  the  width  of 
the  band  and  placed  at  a  point  sufficiently  below  the  level  of  the  spine 
of  the  tibia,  so  that  when  the  band  is  made  fast  underneath  the  box,  it 
shall  press  the  leg  firmly  backward.  To  prevent  the  heel  from  sufTerin^ 
in  consequence  of  this  pressure,  it  also  should  be  supported,  or  suspended 
by  anotlier  band  passing  underneath  the  heel  and  fastened  above  t^  the 
top  of  the  foot-board. 

The  plaster-of-Paris  dressing,  also,  answers  the  purpose  excee<ling!y 
well  in  these  cases ;  indeed,  as  I  have  explained  more  fully  in  connec- 
tion with  the  subject  of  Pott's  fracture,  I  must  regard  it  as  the  mo^^ 
effective  means  for  preventing  these  accidents,  as  sequences  of  this  frac- 
ture, and  as  tlie  most  certain  means  for  retaining  the  bones  in  positioo, 
when,  the  displacement  having  actually  occurred,  they  are  again  put  m 
place. 

>  New  York  Journ.  Med..  April,  ISOr..  p.  40.  . 

2  Cincinmiti  Journ.  Med.,  April.  lSfi7.  p.  202.     See  also  Todd's  Cyclopiedia  of  Ainit-^"' 
Phys. ;  Adams  on  Ankle-joint,  p.  160  et  soq. 
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^puytren  relates  the  ful lowing  example  of  this  accident:  Pierre  Frtiment, 

83,  waa  carrying  a  heavy  weight  ypon  hia  back  imd  had  his  right  foot  in 

knee,  when  ty  aeeiderxt  he  came  sudderjly  in  contact  with  a  heam  placed 

ms  his  path.     I 'nder  the  fear  of  being  precipitated  forward,  he  made  a  »ud- 

tcflbrt  to  throw  his  body  backward^  by  which  be  lost  hia  balance,  and   fell 

B  the  point  of  ibe  left  foot  inclined  inward  and  forward,  and  hia  whole  weight 

[thrown  first  on  the  outer  side  and  then  on  the  front  of  the  ankle-joint.     Do 

Bii nation,  the  leg  seemed  to  he  planted  upon  the  middle  of  the  foot ;  the  toes 

directed  downward  and  the  keel  drawn  up*     On  the  irii^tep  there  was  a 

boDv  prominence,  over  which    the  extensor  tendons  of  the   toes  were 

;hed  like  tense  cords.     Behind  the  joint  was  a  deep  hollow,  at  the  bottom 

ich  the  ten  do  A  chillis  could  be  felt  forming  a  tense,  resisting,  seniicircular 

with  its  concavity  directed  backward.     The  fibula  was  also  broken,  the 

end  of  the  lower  fragment  remaining  attached  to  the  foot,  while  the  upper 

f  the  same  fragment  was  carried  forw^ard  hy  the  diaplacenient  of  the  tibia. 

at  it  hty  nearly  horijtontally,  with  ita  broken  extremity  directed  forward. 

iuytren  direuted  one  asr^istant  to  fix  the  leg  and  n  second  to  make  extension 

i  the  foot,  while  Duptiytren  himself,  standing  on  the  outer  side  of  the  limb, 

pd  the  heel  forward  and  the  tibia  backward.     The  first  attempt  succeeded 

iaHy  flud  the  second  completed  the  reduction.     The  limb  was  then  placed 

%e  apparatus  employed  hy  this  anrgeon  for  a  fractured  fibula,  which  I  have 

^  described,  and  laid  on  its  outer  side  in  a  semiflexed  position.     The  patient 

jrered  rapidly,  and  in  little  more  than  a  month  be  was  able  to  walk  J 

Hi  such  fortunate  resuitia  have  not  usually  been  (observed  ;  indeed,  Dupttytren 

tintered  much  more  serious  difiicnlties  in  two  other  cases  which  came  under 

pwn  notice,  one  of  which  he  hsA  himself  recorded.     This  was  in  the  person 

woman,  a?t.  48,  who  was  brought  to  I'lbUel  Dieu  in  IM^,  the  accident  hav- 

ust  happened  from  a  slip  in  going  down  ataira.     The  fibula  was  broken,  and 

I  ft  fragment  was  broken  from  the  tibia.     The  house  surgeon  reduced  the 

be,  and  placed  the  limb  in  the  ordinary  apparatus  for  broken  legs;  but  on 

pbllowing  day  Duptiytren  found  them  redislocated,  and  laid  the  liuib  on  hia 

aplint,  out  the  pressure  retpiisite  to  keep  the  tibia  in  fdace  soon  induced 

[hing,  ulceration,  and  abscesses,  and  after  four  months'  treatment,  during 

time  the  tibia  had  been  repeatedly  displaced,  she  left  the  hospital,  able 

her  limb,  but  with  a  certain  amount  of  incurable  deformity.^     Alalgaigne 

ions  the  Ihinl  example  aa  having  been  seen  by  himself  in   Dupuytren's 

\e  in  1832»  in  which  case  the  attempt  to  maintain  the  reduction  by  a  tourni- 

resulted  in  gangrene  and  finally  the  death  of  the  patient,*     Earle  lost  a 

Et  after  amputation  made  on  the  eighth  day»  The  cibja  could  not  be  kept 
ce,  and  the  amputation  became  necessary  on  account  of  the  final  protrn- 
f  the  bone  through  the  integuments,  which  had  sloughed.^  Reginald 
rion/  who  had  seen  three  casea  of  this  dislocation,  practiHed  section  of  the 
Achillis  for  the  purpose  of  maintaining  the  tibia  in  place,  and  with  com- 


§  4.  Bialocfttiona  of  the  Lower  End  of  the  Tibift  Backward. 


-"Backwartl  Hbio-kirsal  dialoeation;"    Mulgaigtie,     **  DiglnLmtions  of  the  fix»i  lur 
f'  of  others. 


ire  rare  than  the  dlalocations  forward,  Malgaigne  has,  nevertheless, 
in  collecting  five  examples.  They  appear  to  have  been  pro- 
generally^  hy  a  cause  the  rever?=ie  of  that  which  we  have  seen  to 
Bce  ID  certain  cases  the  preceding  dislocation.  Thus,  while  the  dis- 
ion  forward  m  produced  sometimes  when  the  foot  is  in  violent  ex  ten  • 


^Ihipiijrtreiii  op,  oil*,  p.  270. 
kHftlg&igtie,  op.  cit.,  p.  1044. 


*  Mttlgaigne.  op.  ait.,  p.  Hlt4. 

*  Harrison,  The  Luacel^  1H7(5,  vol.  i. 
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sioD,  this  dislocation  baa  occurred,  in  at  least  two  or  three  cased,  when 
the  foot  was  forcibly  flexed  aj>on  tlie  leg, 

Tbe  fijmptoiiis  are  strongly  marked  and  cbai-acteristic*  The  length  of 
the  foot  from  the  tibia  to  the  ends  of  the  toes  is  increased  one  inch  ur 
more,  the  head  being  correspondingly  shortened,  or  rather  wholly  obiiler- 
afced ;  a  portion  of  the  articulating  surface  of  the  aBtragalus  may  be  di^ 


Fio-  im. 


Fio,  ItT, 


BjalcK^tiotii  of  Ihe  low^r  tod  &f  th«  ttbib  b^kw^nl, 

tinctly  felt  in  front  of  the  tibia ;  the  pcstenor  surface  of  the  tibia  lOttdw* 
the  tendo  Achillis;  the  leg  is  shortened,  and  the  malleoli  approach  tk 
sole  of  the  foot.  Tn  most  cases  one  or  both  of  tbe  malleoli  liavo  hetfi 
broken;  and  R.  W,  Smith,  who  boa  reported  one  of  tlie  examples  alluW 
to,  believes  that  the  dislocation  is  never  complete, 

A  similar  case  came  under  the  obBeryation  of  Dr,  S,  B.  Ward,  of  AlbiiiJ, 
N.  Y.,  in  November  18S2.  The  patient  had  faJlen  from  a  scaffold^  and  dt 
Ward  found  him  with  a  frncture  of  the  internal  malleolus  and  a  dislocittoo « 
the  tibia  backward,  the  signs  of  which  were  charatteristic  and  marked.  E^^ 
tion  was  easily  efi^ctedj  and  was  at*companied  with  an  audible  snap,  Tbere  »» 
no  apparent  tendency  to  a  recurrence  of  the  dislocation,  and  there  resulwJ 
finally  a  complete  restoration  of  the  niotioiis  of  the  ankle-jpint.  AaotbffCirt 
is  reported  by  M.  Poland,  in  Guy^s  Hospital  Reports  for  1855, 

Reduction  should  be  attempted  by  a  method  similar  to  that  whlclj  hi* 
been  recommended  in  all  the  other  dislocations  of  the  ankle,  only  «iA 
such  modification  as  the  peculiarities  of  tbe  case  must  necessarily  sugge*^. 
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CHAPTER   XXI. 

DISLOCATIONS  OF  THE  UPPER  END  OF  THE  FIBULA. 

J^pu — "  Dislocations  of  the  superior  peroneo-tibial  articulation ;"  Malgaigne. 

Surgeons  have  frequently  described  a  condition  of  the  peroneo-tibiaj 
articulation  in  which  the  ligaments  have  become  relaxed,  giving  a  pre-^ 
tematural  mobility  to  the  head  of  the  bone.  It  is  also  not  unfrequently 
displaced  upward,  in  consequence  of  an  oblique  fracture  of  the  tibia.  I 
have  myself  seen  several  examples  of  both  these  accidents ;  but  simple 
traumatic  dislocations,  which  can  only  occur  forward  or  backward,  are 
very  rare  (Boyer^  relates  a  case  in  which  both  the  upper  and  lower  pero- 
neal extremities  were  dislocated,  and  the  foot  dislocated  outward). 

§  1.  Dislocations  of  the  Upper  End  of  the  Fibula  Forward. 

Malgaigne  has  collected  three  examples  of  this  dislocation,  observed  by 
Savournin,  Jobard,  and  Thompson,  respectively,  uncomplicated  with  any 
other  accident;  and  not,  apparently,  due  to  any  abnormal  condition  of 
the  ligaments ;  two  of  which,  at  least,  seemed  to  have  been  produced  by 
the  violent  action  of  the  muscles  which,  arising  from  the  anterior  face  of 
the  fibula,  traverse  below  the  anterior  surface  of  the  foot.  The  third 
example,  reported  by  Thompson,  permits  a  doubt  as  to  whether  the  dis- 
placement was  occasioned  by  muscular  action,  or  by  a  direct  blow  upon 
the  part.' 

The  signs  which  characterize  the  anterior  dislocation  are  the  absence 
of  the  head  of  the  fibula  from  its  natural  position,  and  its  presence  in 
firont,  near  the  ligamentum  patellue ;  the  altered  direction  of  the  biceps 
flexor  cruris  muscle;  and,  in  one  case,  considerable  deformity  in  the 
shape  and  position  of  the  leg  has  been  observed. 

Thompson  and  Jobard'  were  unable  to  accomplish  the  reduction  while  the  leg 
was  extended  upon  the  thigh,  but  succeeded  readily  after  having  flexed  the  leg. 
In  Thompson's  case  the  bone  returned  with  a  distinct  crepitus,  Savournin's  case 
it  related  by  Goyrand*  from  memory.  A  woman,  set.  35,  in  falling  caught  her 
right  foot,  turning  it  violently  inward.  Savournin  was  called  at  once.  He 
flexed  the  leg  violently,  in  order  "  to  relax  the  muscles  going  from  the  anterior 
face  of  the  nbula  to  the  dorsal  surface  of  the  foot/'  and  then  easilv  pushed  the 
bone  in  its  place  with  his  fingers.  The  patient  was  kept  in  bed  eight  days, 
no  dressings  or  splints  being  applied,  and  on  the  twelfth  day  she  was  dismissed 
cured.  Malgaigne  thinks  that  flexion  of  the  leg,  combined  with  flexion  of  the 
foot,  would  render  the  reduction  more  easy. 

>  Boyer,  Trait,  des  Mai.  Chir..  t.  4.  p.  375. 

»  Thompson,  The  Lancet,  1850,  vol.  i.  p.  385. 

»  Jobard.  Rev.  Med.  Chir.,  1853,  t.  14.  p.  114. 

♦  Savournin,  Goyrand,  Clin.  Chir.,  Pans,  1876,  p.  111. 
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In  whatever  position  the  limb  is  placed,  the  surgeon  must  rely  chiefly 
upon  forcible  pressure  made  with  the  fingers  against  the  front  and  upper 
portion  of  the  displaced  bone. 

Dr.  J.  Hawley,  of  Ithaca,  N.  Y.,  has  furnished  a  brief  account  of  a  case  which 
came  under  his  obseryation  :  On  the  29th  of  March,  1854,  Bambak,  while  vult- 
ing  upon  the  parallel  bars  in  a  gymnasium,  unintentionally  made  a  complete 
somersault,  and  fell  with  his  right  foot  upon  the  edge  of  a  plank.  Dr.  Hawlej, 
who  was  immediately  called,  found  his  right  leg  semiflexed  and  immoTablr 
fixed.  The  head  of  the  fibula  was  plainly  felt  in  front  of  its  natural  positioD, 
near  the  ligamentum  patellae.  The  patient  was  sufiering  the  most  intense  pain. 
Extension  and  counter-extension  were  made,  and  while  the  doctor  was  preninf 
with  both  of  his  thumbs  upon  the  head  of  the  fibula,  it  went  into  its  place  with 
an  audible  snap.  The  relief  was  instantaneous.  Complete  rest  was  obMrred 
for  a  few  days,  while  cooling  lotions  were  constantly  applied,  and  within  a  week 
he  was  able  to  attend  to  his  usual  duties. 

§  2.  Dislocations  of  the  Upper  End  of  the  Fibula  Backward. 

Sanson  has  recorded  one  example,  in  which  the  passage  of  the  wheel 
of  a  carriage  across  the  upper  part  of  the  leg,  precisely  on  a  level  with 
the  peroneo- tibial  articulation,  ruptured  the  ligaments  which  bind  the 
fibula  to  the  tibia,  and  caused  a  displacement,  which,  however,  seems  to 
have  been  spontaneously  overcome.  Nevertheless,  there  remained  a  pre- 
ternatural mobility,  permitting  the  fibula  to  be  pushed  easily  backward 
or  forward  upon  the  tibia.^ 

Sanson  did  not  think  that  a  permanent  dislocation  could  be  produced 
at  this  joint,  but  that  the  bone  would  be  restored  to  its  socket  inevitablj 
by  the  strong  resistance  offered  by  the  aponeurosis  attached  to  the  head 
of  the  fibula;  and  Malgaigne  seems  not  to  have  considered  the  case 
related  by  Sanson  as  a  fair  example  of  complete  backward  dislocation. 
It  is  my  opinion,  however,  that,  considering  the  nature  and  direction  of 
the  force  applied,  and  the  character  of  the  symptoms  present,  it  ought  to 
be  regarded  as  a  complete  backward  dislocation  ;  in  which,  however,  tlie 
aponeurosis  not  being  much  disturbed,  the  bone  was  easily  restored  to  its 
position  and  retained. 

The  first  unequivocal  case  of  this  diMocation,  unaccompanied  by  other  com- 
plications, is  related  by  Dubreuil.*  A  man,  set.  32,  in  order  to  save  himself  from 
falling,  sprang  suddenly,  with  his  right  leg  in  a  position  of  extreme  abduction, 
and  at  the  same  moment  he  experienced  a  severe  pain  in  the  region  of  the 
peroneo-tibial  articulation.  The  head  of  the  fibula  was  found  to  be  thrown 
backward,  and  formed  under  the  skin  a  marked  prominence;  the  foot  was 
thrown  outward,  and  the  whole  outside  of  the  limb  became  cold  and  numb. 
Dubreuil  flexed  the  leg  moderately,  and  pressing  the  head  of  the  fibula  from 
behind  forward,  the  reduction  was  easily  effected.  On  the  following  day,  the 
limb  having  been  straightened,  the  dislocation  was  found  to  be  reproduced.  It 
was  again  replaced,  and  the  knee  covered  with  a  leather  cap,  secured  moderately 
tight.  After  twelve  days  of  complete  rest,  the  knee  was  moved  gently,  and  on 
tlie  seventeenth  day  the  patient  walked  with  the  help  of  a  cane.  For  some  time 
the  leg  had  a  tendency  to  incline  outward;  but  in  aoout  three  months  the  cure 
was  f>erfectly  established.  It  is  probable  that  in  this  latter  case  the  dislmati«>n 
resulted  from  the  violent  action  of  the  biceps  flexor  cruris.    Such,  at  least,  is  the 

'  Sanson.  Diet   <le  M«'(l.  et  de  Chir.  pratiques,  p.  274.  from  Malgaii;ne. 
2  Dubroiiil.  Joiirn  de  Chir..  1844,  p.  214,  from  Malgaigne. 
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I  of  Urith  Dtihreuil  and  Malgaigue,  and  I  see  no  reason  to  question  the 
1  of  tbeir  tlienry, 
Bii  mentions  that  a  gentleman,  23  years  old,  fell  in  descending  the  Alpa, 
his  leg  bent  forcibly  under  him,  diBlocaling  the  head  of  the  fibula  baek- 
»  When  seen  by  Mr.  Erichsen  it  was  found  impossible  to  reduce  it,  owing 
e  tension  of  the  biceps.  He  auflered  nn  |iermanent  inconvenience  from  tlrie 
«fit,  except  tbat  this  limb  was  a  little  weaker  than  the  other,  and  he  could 
(imp  ^ 

K»ther  example  has  been  reported  by  Dr.  Joseph  G.  Richardson,  resident 
ician  to  ilie  Tenn^ylvania  Ilrwpital.  John  Dixon,  let.  9,  fell  live  feel  and 
k  upon  the  outmide  of  the  left  knee.  When  admitted  to  the  hospital,  the 
^as  partially  flexed  and  the  Una  a  little  everted,  and  he  was  unable  to  Hex 
extend  the  limb  completely^    The  head  of  the  tibula  was  seen  three- quarterH 

inch  behind  its  natural  position,  and  the  biceps  was  felt  distinctly  attached. 
e  was  no  other  lesion.  The  reduction  was  exsily  accomplinhed  by  pre^.sing 
the  fingers  upon  the  inner  and  back  part  of  the  fibnla,  thrugtin^  it  out- 

jind  forward.  A  com  press  and  bandage  were  apfdied,  and  the  limli  placed 
♦I.  The  reduction  continued  complete,  and  alter  a  few  days  he  wa^  per- 
d  to  use  the  liuib.^ 

boy,  tet  *2  years,  fell  from  a  chair»  and  on  examination  two  weeks  later,  the 
ir  found  the  head  of  the  fibula  displaced  backward.  It  was  easily  replaced, 
Hthimt  pain  ;  butsonje  months  later  the  aurgeons  in  attendance  were  unable 
tain  it  in  place.^ 

fant  says  ne  has  seen  three  examples  of  the  backward  dialocatioa,  but  gives 
«ount  of  them.* 

Displacemeat  of  the  Head  of  the  Fibnla  attended  with  Fracture.] 

eference  haa  been  made,  in  connection  with  fractures  of  the  fibula^  to  a 
Ire  near  the  hend,  with  several  cases  (page  4b3).  A  phase  of  that  fracture 
ind  in  an  accompanying  displacement  of  the  head  of  the  fibula.  The 
ring  case,  reported  by  Dr.  A.  J.  Mc Cosh,  of  New  York,  illustrates  this 
f.  A  man,  fet.  46,  while  in  the  act  of  lifting  a  horse's  foot,  the  animal 
I  over  against  the  inside  of  his  thigh,  and  as  hij*  leg  slipped  under  the 

into  tt  position  of  external  adduction,  he  felt  a  pain  and  something  give 
)u  the  outer  side  of  his  knee.  On  examination  the  smooth  head  of  the 
i  was  not  felt  in  its  place,  but  at  a  ptdnt  three- fourths  of  an  inch  above 
eit  shoyld  be  situated  was  distinctly  felt  a  movable  body  of  bony  consiat- 
about  the  size  of  a  hickory  nut ;  this  mass  could  be  easily  grasped  with  the 
fB,  was  movable  laterally,  could  be  pushed  upward  for  a  short  distance,  but 

not  be  made  to  descend  t^jward  the  foot;  it  w^as  directly  attached  to  the 
♦n  of  the  biceps  femoris  muscle;  below  this  was  a  depression  of  three- 
ers  of  an  inch,  and  then  was  encountered  the  upper  end  of  a  bone  aome- 
Bquare  and  angular  to  the  touch,  which,  on  being  traced  downward,  proved 
the  fibula.  It  was  evident  that  the  injury  consisted  in  a  fracture  of  the 
r  end  of  the  hbula,  a  fragment  about  three-quarters  of  an  inch  in  length 
\  drawn  ujiward  for  a  distance  of  one  inch  by  the  contracting  force  of  the 

hamstring  muscle.     The  upper  fragmeiit  could  nnt  be  brought  directly 

to  the  lower,  but  by  flexing  the  knee  to  about  30*^  the  separation  was  eati- 
1  at  about  half  an  inch.  Union  took  place  by  fibrous  tissue^  and  the  patient 
blc  to  walk  well,  though  the  fraa^menta  separated  three- fourths  of  an  inch, 
he  upper  fragment  can  be  moved  from  Hide  to  side.  There  was  no  loss  of 
tion.  Dr.  McCosh  report"^  a  second  caae  of  fracture  of  the  head  in  which 
iwer  end  of  the  small  upper  fragment  appeared  to  spring  away  from  the 
and  in  order  to  bring  the  fractured  surfaces  together  again  pressure  inward 

0  be  made  on  the  upper  fragment,^ 

1  *  Erichsen,  Science  and  Art r»f  Surgery,  Amer.  ed.,  lS7il,  vol.  ii.  p.  440. 

*  Eicbardson,  Amer  Jonrn.  Med.  Sci.,  April,  18W. 

*  8L  Lnuis  MchL  and  Surg,  Jonrn,,  March,  1S81, 

*  Bn'ftnt,  Praoticeof  M^iirijery.  Eng.  ed,  of  1S72,  p.  BIO. 
»  New  York  Med.  Kecord,  Nov.  15,  1S90. 
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Dr.  R,  F.  Weir/  of  New  York,  in  an  instructive  paper,  reports  a  case  of  frw' 
ture  and  displacement  of  the  atyloM  process  of  the  heiid  aceom ponied  by  injmr 
to  the  ejtternal  popliteal  nerve.  The  injury  occurred  while  wrestling  and  ni 
due  to  the  action  of  the  bicepe  m  uncle.  The  displaced  fragment  was  not  hroaglit 
into  contact  with  the  fibula,  but  the  patient  recovered  good  uae  of  the  limb  J 


CHAPTER    XXII. 

DISLOCATIONS  OF  THE  LOWER  END  OF  THE  FIBUIJL 

^n.—^*  Luxationi  of  the  inferior  peroDdo-tibm]  &rtiaulaticii ;  '*  MoXgalgnt, 

Excepting  Boyer'a  case  of  di&location  of  both  the  upper  aud  lower 
ends  of  the  fibula,  already  referred  to,  Nelaton  relates  the  oulj  example 
of  a  simple  dislocation  of  this  articulation  of  which  I  have  nuy  mhi* 
matron.  The  patient  who  was  the  subject  of  this  accident  pr&^Bied 
himself  at  the  hospital  under  the  care  of  M.  Gerdy  on  the  thirty- nindi 
day  after  the  accident,  which  had  been  occasioned  by  the  passage  of  tk 
wheel  of  a  carriage  obliquely  across  the  leg  in  such  a  manner  m  to  puib 
the  malleolua  externum  directly  backward.  The  lower  end  of  the  fikli 
was  in  almost  direct  contact  with  the  outer  margin  of  the  ten  do- A  chillis'; 
the  outer  face  of  the  astragalus,  abandoned  by  the  fibula,  could  be  dl^ 
tinctly  felt  in  nearly  it^  whole  extent;  the  foot  preserved  its  notitriJ 
position;  and  he  could  walk  pretty  well,  only  that  he  was  obliged  to  J*i^p 
with  some  care,  M,  Gerdy  believed  that  the  bone  was  too  firmly  ^id 
in  its  new  position  to  be  moved,  and  therefore  made  no  attempt  at  raluc* 
tion. 


CHAPTER   XXIII. 

TARSAL  DISLOCATIONS. 
§  1.  BislocatioiLB  of  the  Astragalus, 

Svii. — **  r>oubIe  dielcK'^atitfiie  of  the  iiatrftgalue;**  Malgaigne. 

The  astragalus  may  be  dislocated  forward,  outward,  inward,  hackwirdi 
or  it  may  be  dislocated  obliquely  in  either  of  the  diagonals  between  tt«f 
lines;  it  may  be  simply  rotated  upon  its  lateral  axis,  without  muehji 
any^  lateral  displacement;  and,  finally,  it  has  been  occasionally  <iri*^^ 
between  the  tibia  and  fibula,  tearing  away  the  intermediata  ligameut^.  fti^^' 
generally  fi-acturing  one  or  both  bones  of  the  leg. 

Causes. — The  causes  which  have  been  found  chiefly  operative  in  w* 

1  New  Tcirk  M«dJc«]  JoumAli  vol.  xlviL  taSE. 
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Dislocntiot]  of  the  afttmgalus  outward,    Anatomical 
relations. 


production  of  this  dislfx'ation  sire  very  miicli  the  saine  as  tliost^  wliioh  pro- 
duce, under  other  cireuiuytiinees,  a  dislocation  of  the  lower  end  of  the 
tibia.     Til  us,  a  fall  from  a  lieiojht  upon  the  bottom  of  the  foot,  accom- 
panied with  a  violent  ab- 
duction, adduction,  flexion,  ^''«*  ^^^^ 
or    extension,    may    deter- 
mine a    dislocation  of  the 
astragalus  inward,  outward, 
backward,      or       forward. 
Sometimes     it    is    accom- 
plii^hed  by  a  mere  wrench- 
ing or  twisting  of  the  foot 
in    machinery,    or    in    the 
wheel  of  a  carriage,  or  by 
being  caught  between  two 
irregular  bodiea.      It  may 
be    produced     also    by    a 
direct  blow. 

Symptoms, — The  «^reat  prominence  occasioned  by  the  displacement  of 
the  bone  in  either  of  these  several  directions,  accompanied  generally  with 
more  or  less  lateral  deviation  of  the  foot,  is  alone  sufficient  to  indicate 
the  true  nature  of  the  accident.  In  some  cases,  also,  the  foot  is  forcibly 
exed  or  extended ;  the  leg  is  shortened  in  conserjdence  uf  the  tibia 
aving  fallen  down  upon  tiic  calcaneum  ;  the  sit  peri  tjcnud^ent  skin  and 
tendons  are  rendered  tense  ;  blood  is  effused,  and  swelling  speedily  occurs* 
In  the  backward  dislocation,  the  position  of  tlie  foot  is  not  much  changed, 
but  the  tibia  being  slightly  carried  forward,  the  length  of  the  dorsal  aspect 
of  the  foot  is  proportionately  diminished.  To  be  more  precise,  I  shall 
quote  at  length  from  the  careful  analysis  of  this  subject  made  by  Poinsot 
in  the  French  edition  of  this  treatise. 

**The  dislocation  furimtrd,  which  U  very  rare,  ia  chararteriKed  by  the  promi- 
nence of  the  astragal UH  on  the  dorsal  Hurfuce  (jf  the  foot,  at  a  point  eorrespcHvdinp 
exactly  to  the  space  midway  hetween  the  two  auilleoli,  or  to  the  d^ir^al  surface 
of  the  scaphoid  boae;  that  prominence  i«  niovuble  upon  the  foot  and  upon  the 
Ixme!^  of  th»'  leg. 

I  ''  In  the  diHlocati on /onmrff  and  outward^  the  most  eommon  of  all,  the  foot  is 
in  a  MtHte  of  strong  adduction,  itn  extremity  beinjf  directed  inward,  and  \X»  inter- 
nal border  being  ahortened  and  concave.  The  tibia  resist  upon  the  caleaneuiri, 
instead  of  the  astnigaUia,  and  Kcems  an  if  embedded  in  the  noft  parts;  the  fibuhi 
givfcH  rise  U)  a  marked  projeLtion  cm  theoutjside.  Throngh  the  s^tretche*!  integu- 
ments, in  frcmt  and  on  the  outside,  the  articular  facetta  of  the  astragalus  can  be 
recognized. 

"  When  the  dislocation  has  been  produced /ortfvtrrf  and  inward,  the  projecting 

lastragalus  is  felt  at  that  point;  moreover,  the  foot  U  slightly  abducted,  with  its 
external  border  elevated  ;  but  the  characterktic  sign  consists  in  the  change  of 
direction  taken  by  the  lu^ctragalus,  whose  head  is  directed  downward,  its  axis 
having  thus  become  parallel  with  that  of  the  tibia. 

"The  dislocation  directly  backward  is  characterized  by  the  projection  of  the 
astragalus  between  the  tibia  and  the  tendo  Achillis,  which  i;^  pushed  backward  \ 

"in  addition  to  this  di placement  backward,  the  astnigalufl  undergoes  a  rotation 
Sn  the  direction  of  i\»  tmnsverwe  axis,  which  brings  its  superior  surfaco  forwarfl 

*and  the  iriferior  c>ne  backward.  The  tibia  being  slightly  carried  forward,  the 
dorsal  surface  fd'  the  loot  ik  shortened, 

■  60 
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"  In  the  diBlo^atione  Irnvkward  and  inward^  or  backward  ^jftd  ouiwarti,  the  pro- 
feetmgaitragaluij  is  felt  behind  the  corra^ponding  malleolua. 

*'The  8ymptc*rii3  observed  following  a  dislocation  Inward  are :  forced  abdactioa 
of  tbe  foot;  the  existence,  below  the  malleohis  externum,  of  an  enortnouA  deprei^ 
Bion,  into  which  the  interments  may  be  pushed  j  tlie  very  marked  projectioii 
of  the  internal  malleolus,  helow  which  the  facetta  ot  the  astragal  us  ia  telt  directed 
completely  inward, 

'*The  s^ifrna  are  reverne^l  in  the  dislocation  outward,  viz.:  foreed  abduction  of 
the  foot;  projection  of  the  malleolii**  externui,  below  which  m  the  fneeua  of  the 
astragalus  turned  outward;  depression  below  the  malleolus  int^rnoB. 

"The  <jlinical  history  of  the  dislocationa  %  tftlfitifm  or  by  rmvers€mf!»i  is  too 
incomplete  yet  to  jEfive  any  hoj>e  of  their  diagnosis  being  cj^tablii^bed  wilfa  prt- 
ciaion,  I  will  relate,  however,  in  the  way  of  inforraationj  what  has  been  nrntt^n 
by  M.  Delornie  regarding  the  aign»  which,  a<Tording  to  hia  jitatement.  wodd 
enable  one  t(j  diagnosticate  the  dislocations  of  the  astragalus  by  renveraemeal 
or  tmMide  dtiwn. 

"If,  in  the  dislocation  without  rotation,  the  two  houy  border  of  the  pulley  of 
th«  aatragalns  be  looked  for,  they  begin  to  be  felt  very  near  the  head,  at  1  or  If 
centimetres  from  it.  In  the  dislocations  by  rotation  (of  WO  degrees  or  by  ren* 
versement),  on  the  contrary,  the  projections  by  which  the  inferior  and  posterior 
articular  surface  of  the  astragalus  ie  limited,  and  which  were  taken  for  the  niir« 
gins  of  the  facet,  are  3 J  to  4  centimetres  behind  the  head,  two  fingers'  bre^tb, 
ia  ChaHsaignae  ha.^  observed,  who  did  not  take  advantage  of  this  sigii  to  eatil)- 
lish  his  diagnosis. 


Fia.  im. 


Flo.  ^Oft. 


Simple  dislocation  of  the  astragalus 
outward. 


Compound  dislocation  of  the  astragaliu 
inward. 


"  In  dislocations  without  rotation,  the  interval  separating  the  two  bony  mar- 
gins of  the  facet  of  the  astragalus  is  8  centimetres,  measured  directly  over  the 
bone.  It  would  exceed  3  centimetres,  but  would  not  reach  4,  on  a  foot  covered 
by  the  soft  parts  and  swollen.  In  dislocations  by  rotation,  the  interval  8epa^»^ 
ing  the  projections  which  overhang  the  posterior  articular  surface  of  the  a§trig' 
alus  is  already  4  centimetres.  The  thickness  of  the  sott  parts  and  the  swelling 
would  increase  it  to  nearly  5  centimetres. 

"Finally,  by  careful  search,  it  would  not  be  more  difficult  to  feel  the  depr»- 
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sion  of  the  articular  surface,  between  the  two  projecting  eminences  of  the  infe- 
rior surface  of  the  astragalus,  than  to  feel  the  flat  part  of  the  superior  surface, 
which  is  commonly  recognized  in  the  double  dislocations  without  rotation.  At 
any  rate,  establishing  the  absence  of  this  surface  would  be  the  acquisition  of  a 
valuable  sign." 

Such  are  the  symptoms  which  may  ordinarily lenable  us  to  recognize 
the  true  character  of  these  displacements  when  not  much  swelling  exists, 
even  though  the  skin  is  not  broken  and  the  bones  are  not  exposed ;  but 
in  a  majority  of  the  examples  which  have  been  seen,  the  integuments 
have  been  more  or  less  extensively  torn,  exposing  to  the  eye  at  once  the 
naked  bone,  and  thus  removing  all  chance  of  error  in  the  diagnosis. 

Norris  mentions  a  case  seen  by  Hammersley,  in  which  the  astragalus  was 
thrown  completely  out,  and  was  subsequently  found  in  the  earth  where  the 
patient  had  received  his  injury.  Inflammation,  gangrene,  and  tetanus  super- 
vened, and  the  patient  died  on  the  seventh  day.* 

Prognosifl. — It  will  be  readily  understood  that  nothing  short  of  very 
great  violence  could  disturb  and  completely  break  up  the  connections  of 
a  bone  so  compactly  and  firmly  seated  as  is  the  astragalus,  and  that, 
aside  of  any  unusual  complications,  under  the  most  favorable  circum- 
stances, intense  inflammation  must  naturally  be  anticipated ;  and,  with 
few  exceptions,  this  has  actually  taken  place.  Even  when  reduction 
has  been  promptly  and  easily  effected,  inflammation,  gangrene,  and  death 
have  sometimes  speedily  ensued.  But  more  often  the  reduction  has  been 
found  to  be  exceedingly  diflScult  or  impossible,  and  complete  removal  of 
the  bone  or  amputation  has  been  immediately  demanded.  In  a  limited 
number  of  cases,  on  the  other  hand,  the  bone  has  been  easily  reduced, 
and  recovery  has  taken  place,  with  a  tolerably  useful  limb ;  or  resection 
has  been  practised  with  an  equally  favorable  result ;  in  still  other  cases 
the  bone  has  been  left  protruding,  and  the  patient  has  finally  recovered 
so  far  as  to  be  able  to  walk  again,  but  in  such  a  crippled  condition  as  to 
render  the  achievement  a  very  doubtful  triumph  of  conservative  surgery. 

M.  Poinsot  has  attempted  to  decide,  by  means  of  figures,  in  what  proportions 
these  very  opposite  results  are  to  be  hoped  for  or  feared.  "  Out  of  seventy-eight 
cases  of  simple  double  dislocation  collected  by  M.  Broca,  he  finds  that  nineteen 
were  reduced.  M.  Dubrueil,  since  the  date  of  publication  of  Broca's  statistics, 
counted  five  reductions  out  of  twelve  cases  of  double  dislocation  without  any 

frimary  wound.  Beginning  in  1864,  when  Dubrueirs  statistics  were  published, 
have  been  able  to  collect  thirty-one  cases  of  simple  double  dislocation,  in 
which  attempts  at  reduction  were  made,  and  which  furnished  nineteen  successes. 
Twenty-oneof  the  latter  cases  were  published  elsewhere:  in  that  number  reduc- 
tion had  been  effected  twelve  times;  of  the  nine  other  patients,  one  had  suffered 
immediate  amputation,  and  the  last  eight  had  been  submitted,  at  least  at  the 
beginning,  to  the  expectant  treatment."  According  to  Broca,  the  attempt  at 
reduction  failed  in  54  cases  out  of  (33.  Poinsot  narrates  briefly  other  cases  col- 
lected by  himself,  and  which  have  been  reported  bv  Gu6niot,'  Busch,'  Iverson,* 
Gore,'  Uthofl;^  Ward.^  Fairbank.^  Hird,«  Landerer,»«  Lloyd,"  and  F.  H.  Hamil- 

1  Norris,  George  W..  Amer.  Journ.  Med.  Sci.,  1S37,  p.  383. 
«  Ga^niot.  Gaz.  des  Hap..  1872,  No  94. 
»  Bu§ch  (Madelung).  Berliner  klin.  Wochen..  1873,  7  u.  8. 
♦  Iverson,  Nordiskt  Med.  Ark.,  1876.  Bd.  viii.  Hft.  3. 

»  Gore,  The  Lancet,  1880,  vol.  i.  p.  625.  «  Uthoff,  The  Lancet,  1880,  vol.  i.  p.  701. 

'  Ward,  The  Lancet,  1880,  vol.  i.  »  Fairbank,  The  Lancet,  1880.  vol.  i.  p.  745. 

»  Hird,  The  Lancet,  1878,  vol.  i.  p.  31 1.         '<>  Landerer,  Centralb.  fur  Chir.,  1881,  p.  609. 
"  Lloyd,  The  Lancet,  1882,  vol.  ii.  p.  353. 
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ton.*  "Out  of  the  eleven  preceding  cases,  therefore,"  says  Poinsot,  "reduction 
was  successful  eight  times ;  in  the  other  three  cases,  extirpation  of  the  astragalus 
had  to  be  performed  at  a  varying  period  following  the  accident.  The  three 
patients  operated  upon  recovered  in  good  condition.  By  adding  our  statistics 
to  those  ot  Broca  and  M.  Dubrueil  we  reach  a  total  of  121  cases  of  reduction, 
with  43  successes,  making  an  average  of  successes  of  35.5  per  cent.  I  will  call 
attention  to  the  fact  that  our  personal  statistics,  which  are  more  recent  than  the 
two  others,  furnish  an  average  of  successes  not  below  61.2  per  cent. 

"  In  the  fortunate  cases,  three  times  (cases  of  Crosse,  Bryant,  Moore)  the 
reduction  could  not  be  accomplished  until  atler  the  tendo  Achillis  had  been 
divided ;  such  was  the  case  with  Cock's  patient,  mentioned  by  Dubreuil.  In 
two  of  the  cases  where  reduction  could  not  be  effected,  the  surgeons  (Busk, 
Cheevers)  had  not  only  divided  the  tendo  Achillis,  but  also  the  tibialis  posticus, 
the  extensors  of  the  toes,  and  the  extensor  proprius  pollicis.  Pichorel,  of  Havre, 
was  not  more  successful,  but  he  had  only  divided  the  tendo  Achillis.  Broca  has 
reported  four  additional  cases  of  tenotomy,  taken  from  Chaussier,  Despaulx. 
Solly,  and  from  the  clinic  at  Marseilles :  reduction  was  only  obtained  twice.  I 
will  also  state  Shaw's  case,  recalled  by  Dubrueil,  and  in  which  the  division  of 
the  tendon  of  the  flexor  longus  did  not  effect  the  reduction.  After  all,  tenotomy, 
practised  in  twelve  cases,  effected  the  reduction  six  times,  thus  giving  an  average 
of  50  per  cent.,  which  exceeds  by  15.6  per  cent,  that  furnished  where  attempto 
at  simple  reduction  were  made.  With  such  results,  one  may  be  allowed  to 
wonder  why  tenotomy  is  not  resorted  to  more  frequently  in  cases  of  irreducible 
dislocations. 

"  It  is  especially  in  the  dislocations  backward  that  failures  at  reduction  have 
been  most  frequent:  in  twenty  cases  which  we  have  been  able  to  collect,  reduc- 
tion was  effected  only  four  times.  The  first  one  of  those  cases  was  reported  by 
Malgaigne,  without  any  author's  name :  the  only  indication  as  to  its  origin  states 
that  it  was  observed  in  1839,  in  one  of  the  hospitals  of  London ;  the  displace- 
ment, which  had  occurred  inward  and  backward,  was  reduced  in  ten  minutes,  by 
means  of  strong  extension  combined  with  lateral  pressure.  Erichsen,  although 
insisting  upon  the  extreme  difficulties  that  are  met  with  in  the  dislocations  back- 
ward, declares  that  the  surgeons  of  the  University  Hospital  of  London  recently 
succeeded  in  a  case  which  was  complicated  with  a  fracture  of  both  bones  of  the 
leg.  Erichsen  advises  the  subcutaneous  section  of  the  tendo  Achillis  in  cast? 
where  the  ordinary  procedures  have  failed.  The  third  case  was  publislu-d  in 
detail  by  Dr.  Blatin,  of  Clermont-Ferrand:  A  man  50  years  of  age,  robust  and 
muscular,  falling  into  a  cellar  from  a  height  of  several  feet,  dislocated  the 
astragalus  directly  backward:  the  displacement  was  incomplete  as  to  it-*  rela- 
tions with  the  articular  ends  of  the  tibia  and  fibula,  complete  as  to  iti?  relations 
with  the  scaphoid  and  both  articulations  of  the  calcaneuni.  M.  Hlatiii,  in  order 
to  obtain  the  reduction,  resorted  to  the  following  procedure:  '  I  made  vigorous 
traction  upon  the  calcaneum,  in  order  to  disengage  that  bone  from  the  groove 
of  the  astragalus  and  so  as  to  obtain  sullicient  room  for  the  return  of  the  a-^trag- 
alus.  Then  I  extended  the  foot  strongly  upon  the  leg,  in  such  manner  a>*  t<' 
disengage  the  hollow  of  the  articulation  of  the  calcaneum  with  the  astragalus 
and  so  as  to  use  the  posterior  and  superior  portion  of  the  calcaneum  as  a  mean-! 
of  pushing  the  astragalus  forward.  .  .  .  After  the  second  attempt,  the  astrafr- 
alus  had  resumed  its  normal  position.'  Finally,  in  1875.  Dr.  Morgan  stated,  at 
the  l*athological  Society  of  London,  that  he  had  recently  seen  a  case  of  disloca- 
tion of  the  astragalus  backward,  without  fracture,  where  the  reduction  was  easily 
effected. 

"  In  eight  cases  out  of  fifteen,  the  results  of  which  are  known  to  us,  failure  at 
reduction  did  not  deprive  the  limb  of  more  or  less  usefulness.  Lizars  states  that 
he  saw  a  case  of  dislocation  backward  where,  although  all  attempts  at  reduction 
had  failed,  the  limb  was  saved,  and  afterward  the  patient  could  use  it  pretty 
well.  Such  was  the  result  in  a  case  in  Mr.  Liston's  practice.  Phillips  has  pub 
lisiied  two  cases  of  dislocation  backward  which  had  resisted  all  efforts:  the  t«" 
patients  walked  eivsily,  notwithstanding  the  persisting  displacement;  one  <^' 
them  wore  a  shoe  cut  behind  in  order  to  avoid   pressure  ujjon  the  projection 

'    Haiiiilton.  .')tli  od.  of  tliis  tn'atis«\  IssO,  p.  774. 


astragalus.  A  patient  of  Cheevera,  to  whom  I  have  already  alluiJe'd  when  speak- 
ing of  tendinous  jfectians,  recovered  iiotwithstandiug  the  i^angrene  of  the  Mn 
on  a  level  with  the  astragahis ;  five  months  sifter,  he  walked  pretty  eaaiiy  with 
a  cane.  In  the  two  other  ciwesi^  the  dislocation  had  not  been  recognized  in  the 
be^inuing,  and  had  heeii  niiataken  for  a  fracture;  one  of  them  has  heeii  reported 
by  the  author  of  this  treatise. 

*■  Dr.  MacCormac,  in  l>t75,  preaented  t*i  the  Pathological  Society  of  London  a 
Bpeeinien  of  di!<locati<in  of  the  astnigjihis  taken  from  a  subject  who  had  had  the 
leg  ampu tilted  for  a  chronic  Jiirectiori  of  the  knee.  The  diwlocatioii  dated  back 
two  years,  and  had  been  treated  for  it  fracture.  The  deformity  wan  very  slightly 
marked,  mtoI  the  patient  walked  ea.sily  with  the  jiid  of  i*  cane.  He  could  climb 
a  ladder  and  walk  on  the  scartVddings.  At  the  dissiection.  the  head  of  the  astrag- 
alus wan  found  In  place,  liut  the  body  of  the  bone  wiin  displaced  backward  and 
adhered  to  the  tendo  Aehillia;  the  other  tendonst  passed  on  the  sides  of  the  dis- 
located portion  of  the  bone.  At  the  »ame  meeting,  Pr  Mact /ormac  recalled  a 
similar  fact  of  Mr  Legros  Clark,  which  dated  back  to  lStj3:  the  patient  when 
seen  again  recently  (1875),  tsvelve  year^i  after,  walked  very  well  with  hia  unre- 
duced dislocation. 

**  But,  in  a  certain  ruiniber  of  cjiaes,  the  expectant  treatment  re»tilted  in  gan- 
grene of  the  »kln  over  the  projecting  astragalus,  and  extraction  of  the  bone  had 
to  be  reiiorted  to.  Such  was  the  measure  adopted  in  two  cases  by  Foucher, 
Buchanan,  and  Williams,  of  iHiblin.  In  each  ca-^e  the  operation  wan  followed 
by  succegs.  In  a  patient  cd"  ]\I.  Pichoreb  of  Havre,  two  attempts  at  reduction 
and  ftection  of  the  tendo  AcbilliH  were  followeil  by  a  purulent  arthriti.^  which 
required  amputation,  Immediate  extraction  of  the  nstragaluH,  in  dislocationa 
backward,  has  only  been  practised  twice,  by  Hulmc.  of  I>unedin,  and  by  Turner; 
the  latter  cane  being  a  compound  dlnlocation.  In  both  caaes,  the  reaults  of  the 
operation  were  autficiently  satisfactory.  The  ex[>ectant  plan  of  treatment,  w^hich 
ba»  been  relatively  fortunate  in  dislocaliona  backward ^  hiLs  only  been  followed 
by  deplorable  results  in  other  displacements  of  the  astragalus.  Out  of  seventeen 
caae-s,  I  cotmt  only  two  successes;  and  out  of  the  fifteen  failures,  there  was  one 
death  by  gangrene,  nine  conaecutive  extractions,  and  one  amputation. 

**The  two  aoccesses  belong  to  Dupuytren  and  I>r.  Barttui.  of  i'hiladelphia.  I 
take  fron*  M.  Dubreuil  the  very  brief  history  of  the  first  one  of  theise  cases:  '  In 
&  simple  and  complete  di>^loeation  outward,  observed  by  Dupuytren,  the  bone 
could  not  be  replaced:  there  occurred  a  superficial  eschar  which  did  not  com- 
municate  with  the  articulation,  and  two  montha  after  the  accident,  the  patient 
t  could  use  the  limb  very  well.' 

*'  In  a  patient  of  Dauve,  suffering  with  a  dislocation  of  the  astragalus  forward 
and  outward,  with  rotation  on  its  antcro-|>osterior  axis,  the  prcsaure  upon  the 
iotegument.s  produced  gangrene^  and  the  cxpOi<ed  nstragaln?*  became  necrosed. 
The  result  is  not  known  to  us,  but  the  case  may  already  be  considered  as  one  t*f 
the  fa  i  1  u  res  by  the  e  x  pec  ta  n  t  1 1 1  a  u ,  T  w  1 1  j  i  at  i  e  n  ta  of  f  J  u  tli  r  i  e,  in  w  h  oi  n  a  si  in » 1  ar 
displacement  could  not  be  reonced,  could  not  possibly  ti.^e  their  feet.  A  soldier, 
*een  bv  Sir  Wm*  Fergus«on»  and  who  bad  a  dislocation  of  the  astragalus  dating 
several  year**  back,  could  only  walk  with  the  aid  of  a  cane^  and  applied  only  the 
tip  of  the  foot  to  the  ground, 

'*  Dr.  Wilson,  of  Manche^^ter,  hns  reported  a  case  of  dislocation  outward  of 
two  years'  standing.  The  right  foot  turned  strongly  in vvard,  it  rested  on  the 
ground  with  it^*  external  Itorder,  the  point  d'appui  being  represented  by  the 
external  borders  of  the  calcaneum  and  of  the  fifth  metatarsal  bone.  The  patient 
could  not  u.se  ttie  foot.  There  existed  at  the  external  i^ide  of  tlie  dorsal  a*ipect 
a  voluminous  projection  ;  the  integuments,  at  that  point,  would  get  inflamed  on 
the  slightest  fatigue,  and  had  ulcerated  on  several  occaaions.  Wilson  amptttated 
the  leg,  and  the  patient  recovered. 

"The  cases  i>f  secrmdary  extraction  have  given  one  death,  which  occurred  in 
the  practice  of  Dr.  Smith,  of  Leeds,  A  tall  and  robust  gentleman  dislocated  the 
astragalus  while  jumping  out  of  a  carnage,  on  May  14,  IK()4.  The  skin  sloughed, 
the  bone  became  loose,  and  Mr.  Stnith  extirpated  it  on  the  14th  of  June.  One 
nionth  after,  the  patient  died  with  eschars  on  the  sacrum.  The  same  surgeon 
scored  three  recoveries  out  of  three  operations  whieh  he  performed,  the  patients 
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being  able  to  use  their  limbs  perfectly.     An  equally  good  result  was  obtained  in 
the  cases  of  Busk,  Cruveilhier,  Lallemand,  Loewer,  and  Shillitoe. 

*'  The  dangers  of  the  expectant  method  [except  perhaps  in  the  backward  dis- 
location— H.]  and  the  almost  absolute  necessity  of  resorting  subsequently  to 
extraction  of  the  astragalus,  have  suggested  to  a  certain  number  of  surgeons  the 
immediate  performance  of  that  operation.  Such  was  the  procedure  which  I 
adopted  in  a  case  mentioned  above,  in  the  chapter  on  Fractures  of  the  Astrag- 
alus ;  I  will  recall  the  fact  that  the  patient  died  after  having  undergone  ampu- 
tation of  the  thigh;  the  extirpation  was  incomplete,  as  I  had  left  in  place  the 
head  of  the  bone  which  had  maintained  its  relations  with  the  scaphoid."^ 

George  W.  Norris,  of  Philadelphia,  relates  the  following  case,  illustrating  the 
imminent  danger  to  which  even  the  life  of  the  patient  may  be  exposed  in  those 
examples  which  are  apparently  the  most  simple:  W.  S.,  SBt.  30,  was  admitted  to 
the  Pennsylvania  Hospital  on  the  26th  of  September,  1831.     An  hour  previous, 
while  descending  a  ladder,  he  slipped  and  fell  in  such  a  manner  as  to  tnrow  the 
entire  weight  of  his  body  upon  the  outer  part  of  his  left  foot.     The  foot  wm 
turned  inward,  and  nearly  immovable;  a  slight  depression  existed  immediately 
below  the  lower  end  of  the  tibia,  and  there  was  a  hard  rounded  projection  on 
the  outer  part  of  the  foot,  a  little  below  and  in  front  of  the  extremity  of  the 
fibula;  the  skin  over  this  projection  was  not  broken  or  excoriated,  but  reddened; 
there  was  no  fracture  of  either  bone  of  the  leg.    The  symptoms  rendered  it  plain 
that  the  astragalus  was  dislocated  forward  and  outward.     Dr.  Barton,  under 
whose  care  the  patient  was  received,  proceeded  soon  after  to  make  attempts  at 
reduction.    The  muscles  of  the  leg  were  relaxed  as  much  as  possible,  and  exten- 
sion made  from  the  foot  by  seizing  the  heel  and  front  part  of  the  foot  while  an 
assistant  made  counter-extension  at  the  knee.    The  bone  was  also  pushed  inward 
toward  the  joint  by  the  surgeon.    These  efforts  were  continued  for  a  considerable 
time,  but  had  no  effect  in  changing  the  position  of  the  bone.    Six  hours  after- 
ward, Drs.  Harris  and  Hewson  being  in  consultation,  the  attempt  was  again 
made  to  accomplish  the  reduction,  but  without  success;  and  the  surgeons  imme- 
diately proceeaed  to  excise  the  bone.     An  incision  was  made  parallel  with  the 
tendons,  commencing  a  short  distance  above  the  projection,  and  extending  down 
far  enough  to  expose  fairly  the  astragalus  and  its  torn  ligaments.    The  bone  was 
then  seized  with  the  forceps  and  easily  removed  after  the  division  of  a  few  liga- 
mentous fibres  that  continued  to  connect  it  with  the  adjoining  pjirts.    Very  little 
bleeding  occurred,  only  two  small  arteries  requiring  the  ligature.    After  removal, 
it  was  discovered  that  about  one-half  of  the  surface  which  plays  in  the  lower  end 
of  the  tibia  had  been  fractured,  and  that  it  remained  firmly  attached  to  ilie 
extremity  of  that  bone.     No  attempt  was  made  to  remove  this  fragment,  but.  the 
joint  being  carefully  sponged  out,  the  sides  of  the  wound  were  brought  tojrether 
and  closed  by  sutures,  adhesive  straps,  and  a  roller;  after  which  the  foot,  plHoe<i 
in  its  natural  position,  was  laid  in  a  fracture-box.     On  the  fifth  day  a  slouph 
began  to  form  upon  the  outside  of  the  foot,  which  was  followed  by  suppuration 
at  other  point**,  and  on  the  thirteenth  day  an  opening  was  made  to  evacuate  the 
pus  near  the  malleolus  internus.     At  the  end  of  about  eight  weeks  the  fnigraeni 
of  the  astragalus  which  had  been  suffered  to  remain  was  found  to  be  carioii>, 
and  it  was  removed  ;  the  heel  also  had  ulcerated  from  pressure,  and  several  otht-r 
bones  of  the  tarsus  were  discovered  to  be  carious.     Fifteen  months  later,  thi? 
poor  fellow  was  still  in  the  hospital,  suffering  from  hectic,  with  extensive  disea^ 
in  the  bones  of  the  tarsus  and  ankle-joint.     Finally,  amputation  of  the  leg  was 
practised  by  Dr.  B.irton,  a  few  days  after  which  the  patient  died.' 

Norris  mentions  also  two  examples  of  simple  dislocation  of  the  jistragalus  ai 
the  Pennsylvania  Hospital  which  came  under  the  observation  of  Dr.  lUrton.  in 
both  of  which  the  bone  was  left  unreduced.  In  one  case  inflammation  and 
sloughincr  soon  effected  a  complete  exposure  of  the  protruding  bone,  but  after  a 
time  the  skin  cicatrized.  At  the  end  of  five  months  the  patient  walked  and  had 
good  use  of  the  joint,  though  great  deformity  of  the  foot  existed,  and  he  contin- 
ued to  be  subject  to  ulceration  of  the  newly  formed  skin  on  its  outer  part.  In 
the  other  case  gangrene  supervened  soon  after  the  accident,  and  the  patient 

'   Poinsot,  FrtMich  od.  of  tliin  treatise,  p.  11.S2  ct  sva\. 

■^  Xorris,  riet)rgf  W.,  Amor.  Jouni.  Med.  Sci.,  Aug.  is.'iT.  p.  :\7s. 
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died.  Norrin  lulds  that  "  the  late  Pmfe.^flor  Wistar  removed  the  astragalus  in  a 
ca§e  of  compound  disluiratioii,  and  the  patient  wa^s  cured  with  sonie  motion  at  the 
loiot.'*  Df»  Alexander  Stevens^  of  New  York,  made  the  same  operation  in  a 
of  compound  dislocation,  and,  after  !*everal  uiuathH,  he  athrms  that  the 
"piUent  *'  ha»  recovered  witJj  very  iriHing  dcfonnity  of  the  foot,  and  with  a  tlex- 
ible  joint.     He  walks  with  very  alight  laniene«s/'' 

I  tim  indebted  to  Dr.  H.  JL  ilnri,  of  Marietta,  Ohio,  for  an  account  of  the 
foHowing  case,  and  for  the  specimen:  In  June,  18o:],  T.  W.  was  thrown  from 
his  carriage,  alighting  npnn  hi:*  left  loot  and  cau.sirig  a  compound  di,Hloeation  of 

•  the  ankle-joint.  Dr.  Hart  wiw  immediately  called,  and  found  the  hones  of  the 
leg  thru«t  through  the  intejinitientsnii  the  outi^ide,  Uie  nmlleolns  internus  broken, 
and  the  astragalus  partially  dislf>cated.  After  enlarging  the  opening  in  the 
integument«4  with  a  pocket  knite,  tht-  d(Jctor  wiuh  able  to  reduce  the  dislocated 
bones.  It  must  be  mentioned  that  this  man  weighed  12'*  poundi*,  and  that  in 
bin  fall  he  de^icended  a  precipice  «»r  bank  thirty  feet  in  height*     Extensive  sup- 

■  purafion  throiighfait  the  joint  resulted,  and  gome  fragments  of  the  hone  came 
away  ;  and  on  tin-  thirty-third  day  Dr.  Hart  removed,  without  the  aid  of  the 
knife,  the  entire  a^tragiiluft.  In  three  mouths  the  patient  walked  upon  crutches*, 
and  in  eleven  months  he  could  walk  well  without  a  i^lMt  a  slight  motion  having 

I  been  preserved  in  the  ankle-joint. 
The  dislocations  backward,  of  wliicL  we  have  found  recoi^led  only 
twenty  example«,  have  all,  with  but  four  exceptions,  been  left  unreduced  j 
mt  m  several  instances  the  patients  have  recovered  with  pretty  uneftil 
Iptlbs.  Such  was  the  flict  wjth  Liston's,  Lizarst*,  and  my  mwii  patients, 
and  also  with  Mr.  Phi!li|is'8  twrj  aise8,  to  all  nf  which  I  nhall  again  i^efer. 
It  must  be  noticetl,  however,  tlmt,  in  each  of  tlie  cases  mentioned  as 
followed  by  a  succes8ful  termination  without  reduction,  the  dislocations 
were  simple. 

Turner,  of  Manche3*ter,  has  reported  one  example  <>f  compound  dislocalicm 
outward  and  backward,  in  which,  tinding  himself  unable  to  elTect  reducti(m,  he 

(moved  the  aHtragalus,  with  a  tolerably  Mueeeswfnl  rciiwU/'  Finally,  a  ca^e  was 
nted  in  one  of  the  Loodnn  hoiipitalH  in  lH'i[\,  f*f  a  dislocHlion  inwjird  and 
kward,  which  wui*  reduced  in  about  ten  miuutei*,  by  extension  accompanied 
with  lateral  pre«sure/^ 

In  September,  If^TO,  I  saw,  with  Dr.  Sayre,  in  consultation,  a  subluxation  of 
the  aatragaltis  tVirward  and  outward,  in  the  pert^rm  of  Mr.  Stewart,  of  this  citVr 
which  had  Just  oecurrcil  in  conse^^aeace  of  an  injury  received  in  being  thruwa 
from  a  carriage.  The  dislocatitin  seemed  to  be  nearly  but  not  ipiite  C(»oipletej 
caaatng  great  jirojeetion  and  tension  of  the  skin.  Under  the  influence  ^if  chloro- 
form, by  extension  and  pressure,  it  wa>*  easily  reduced  by  Dr-  Sayre.  In  five 
weeks  from  this  time  he  wiw  able  to  walk,  and  sioon  after  the  restoration  of  the 
functions  nf  the  joint  whj*  complete. 

Basil  Norrii*,  Surgeon  LI.  S,  A.,  in  a  paper  read  before  the  American  Surgical 
Ascioeiatton  in  IHS'4,  reports  a  ciwe  of  dislocation  of  the  Jistnigahia  forward  and 
outward*  caused  by  beinsr  thrown  fr«mi  a  carriage,  and  alighting  upon  his  foot.  \n 
)e*»  than  nn  hour  after  the  accident,  under  the  inducnce  id' ether,  it  was  reduced 
by  DrH*  Lincoln  and  Ashford,  of  \Va.shington.  The  melhf>d  employed  wan  to 
draw  the  foot  forcibly  downward,  while  it  was  at  the  same  time  rotated  outwMrd. 
The  fir»t  attempt  wm*  unHiicccH«iul ;  hut  m  the  second,  the  extension  being  aided 
by  flirect  prensure^  the  hone  waa  at  firnt  partially  restored  to  it-*  poaition  ;  the 
restoration  being  fitiallv  completed  by  eoutinued  extension,  and  by  direct  pres- 
aur©  upon  the  neck  of  the  afitragalus.  No  grave  inflammatory  accident  enttued. 
Thosame  paper  c<mtains  communicHtians  from  several  surgeons  refmrtlngsimiUr 

*  Stevene,  Norlli  Arner,  Med.  and  t^nr^,  Joura,,  Jan,  1827,  p.  200* 

>  Tornert  Tn»n?,  Provin.  Mctl.  Hnd  8i»rg,  Jtiuru.,  vol.  \x.    Esthv  on  Diaioc»Uoniof  Aftraf- 
tluit.with  neurly  iM\y  eaiies.    For  additinnal  i»Ma,aee  M«d   urul  Stirg.  Hoporter,  Jan.  18<17* 
'  London  Liinci?t>  vob  it.  p»  5S0» 
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cases;  only  one  of  which,  that  of  Dr  John  Brinton,  of  PliilailelphW  hi^  brta 
previously  reported. 

In  Dr.  Brialon'a  case  the  aatrjigaluH  waa  dialoeated  forward  and  inwiird,  ainl 
the  fibula  waa  broken,  bat  the  integuments  were  not  toni.  Heveml  ineffectiiil 
attempt B  at  redui'tion  were  made  on  the  same  day  by  Drs,  Brinton  asd  Moa. 
A  severe  inf^aminati^tn  ensued,  with  other  alarming  siymptoms,  and  nn  thttmh 
teenth  day  Dr.  Brinton  practised  e^cii^ion.  A  portion  of  the  oa  ealci*  eiib«- 
quently  bemnie  carious,  and  was  removed,  and  he  finally  recovered  niUs  x 
tolerably  ui^efui  limb. 

A  comraunicAtion  from  Dr.  J.  W.  S,  Goulcy,  contained  in  the  same  pipef, 
gives  an  occniint  of  a  case  of  simple  dislocation  forward  and  outward  whjcbM 
had  reduced,  Reference  ia  made  alao  to  other  casjea  seen  by  Drs.  0^)fti«f. 
Vonum,  and  Agnew,  but  not  with  sufficient  precision  to  render  their  re|>etftkrti 
in  this  place  nsefuL 

Treatment. — Various  attetnpts  liave  bei?n  made  by  surgiciil  writei?  to 
determine  the  line  of  treatment  which  should  be  adoptt^d  iu  ihest*  titi« 
fortunate  cases,  but  with  very  unsatisfactory  results,  mnce  tliey  nit  far 
from  Ijaving  arrived  at  similar  conclusions,  nor  liave  they  been  able 
alwtiys  to  settle  the  question  definitely  for  themselves.  The  difficulty 
con&istB  in  the  multiplicity  and  lack  of  uniformity  in  the  complioitioDi 
which  attend  these  accidents,  reodering  it  impossible  to  esfabliih  a  classi- 
ficatiou  tipon  uhich  a  uniform  treatment  may  be  safely  based*  There 
are  certain  principles,  however,  wiiicb  seem  to  be  suflicientlT  settled  t" 
allow  of  an  authoritative  announcement;  tJtese  may  be  briefly  stated  w 
follows:  If  the  dislocation  is  simple,  reduce  the  astragalus  immediately, 
provided  this  is  possible.  If  the  dislocation  is  complete,  audit  cannot  bf 
reduced-,  even  partially,  except  in  cases  of  dislocation  hack  ward,  proc€e<i 
at  once  to  resection  or  to  amputation-  In  compound  di^lot^tions,  resec* 
tion  or  amputation  affords  tlie  only  safe  resource.  In  idl  ruses  the  in- 
flammation is  likely  to  be  intense,  in  order  to  prevent  which  complication 
the  surgeon  must  be  unremitting  in  his  use  of  the  appropriate  remedies. 

The  several  indications  and  rules  of  treatment  above  enumerated  I 
shall  proceed  to  illustrate  a  little  more  fully.  In  a  recent  simple  dislo- 
cation of  the  astragalus  forward,  the  leg  should  be  flexed  to  a  right  angle 
with  the  thigh,  and,  for  the  purpose  of  making  extension,  one  assistant 
should  take  hold  of  the  foot  in  both  hands  in  the  same  manner  that  a 
servant  draws  a  boot — that  is,  with  the  right  hand  grasping  the  heel,  and 
the  left  placed  upon  the  dorsum  of  the  foot,  near  the  toes.  A  second 
assistant  should  seize  the  lower  part  of  the  thigh,  in  order  to  make  conn- 
ter-extension,  while  the  surgeon  presses  with  the  ball  of  his  hand  against 
the  head  of  the  astragalus,  upward  and  backward.  If  these  simple  meas- 
ures fail,  the  pulleys  ought  to  be  employed  as  a  substitute  for  the  hands 
in  making  extension.  In  applying  the  extension,  the  toes  must  be  kept 
well  down,  and  occasionally  the  foot  should  be  moved  gently  from  one 
side  to  the  other. 

An  oblique  dislocation  must  be  reduced,  if  possible,  to  an  anterior 
dislocation,  before  an  attempt  is  made  to  carry  the  head  of  the  bone  back 
to  its  place,  as  by  this  mode  the  reduction  will  be  greatly  facilitated. 

Lateral  dislocations  may  be  reduced  by  the  same  means ;  but  if  the 
astragalus  is  dislocated  outward,  the  foot  must  be  held  forcibly  adducted 

1  Brinton,  Photographic  Rev.,  No.  2,  Dec.  1870. 
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^diiriog  the  extension  ;  and  if  it  is  dislocated  inward^  the  foot  may  be  held 
strongly  in  the  opposite  direction, 

p  Lisare  ftays  that  he  him  seen  one  ca»©  of  backward  tlielocation,  and  that  all 
AU€«iiiptM  at  reduction  were  unHvailing-  The  limb  was,  however,  preserved,  aod 
proved  to  he  uaeful.^  Listoo  was  etjiially  un«uccei*aful  in  a  vikae  which  came 
under  hia  notice.^  Phillips  has  reported  two  canes,  in  neither  of  which  wha  the 
reduction  accooipiiwlicd.^     Nchiton  ha-s  Keen  a  compouud  dislocation  which  he 

^  Gould  not  reduce.*  Mr.  Erichscn,  however,  who  believed  that  when  dirih^eated 
ackward  it  had  not  hitherto  been  reduced,  declare«  that  the  fturgeous  at  Uui- 
^ersitT  Hospital  have  .succeeded  in  mw  ca-ne  recently »  in  which  Itoth  the  tibiii 
ad  fibula  were  broken  also.*  Mr.  ErichHen  suggeat^i  also  that,  in  case  of  a  fail- 
ure by  the  ordinary  means,  we  Hhtmld  re-sort  to  a  BubcutanemiH  section  of  the 
tendo  Achillis.  Mr.  WillianiB,  of  Dublin,  in  a  similar  cane,  which  had  been  left 
unreduced,  was  obliged  finally  to  extract  the  tmne,  in  coiij^equence  uf  the  integu- 
menta  having  sloughed.^ 

In  February,  IS75,  Mr.  J,  N>  Hall,  of  Colorado,  mi.  38,  consulted  nie  in  refer- 

^ence  to  an  injury  to  hia  toot  sustained  two  years  before.     The  foot  had  been 
aught  between  a  couple  of  tiniber*  and  violently  twisted  inward.     The  nature 

'of  the  accident  was  not  at  firwt  recognize«l.  I  found  the  a><iragalu9  displaced 
backward  as  far  aa  the  posterior  extremity  of  the  calcaneunj,  caulking  the  tendo- 

^Achillia  to  curve  backward;  the  astragalus  was  especially  prominent  on  the 
"nner  j^ide.  fMwteriorly.     The  foot  wum  at  a  right  angle  with  tne  leg,  iind  short- 

^tned  in  front  three-eighths  of  an  inch.  The  leg  w:m  fthortcned  five-eighths  of  an 
inch.  The  foot  was  at  times  painful  iind  numb.  He  walked  very  well  with  the 
aid  of  a  cane.     Of  course,  no  surgical  iuterterenee  could  be  recommended. 

Compound  dislocations,  and  sueh  as  are  otherwise  complicated,  demand 
of  the  surgeon  immediate  amputation  or  exsection,  the  latter  of  which 
otight  to  be  preferred  whenever  the  condition  of  the  limb  encourages  a 
reasonable  hope  that  the  foot  may  be  saved. 

Dr.  Grant,  of  Canada,  has  reported  a  cii«e  of  succeas  after  reduction  of  a  coin- 

f*  oond  dislocation  of  this  Ijone.     Tlie  man  wa*  *i5  years  old,  and  in  good  heJilth. 
mmediately  after  the  accident  the  astragalus  wn.*i  totind  completely  dislocated 
^forward,  and  lyirig  with  its  long  axis  placed  transversely,  s<i  that  the  anterior 
stremity  protruded  through  the  integuments  one  inch  on  the  outer  side  of  the 
it.     There  was  no  fracture.     The  tir.'^t  attempt  at  reduction*  by  exten>*ion  and 
Hire  failed;  but  in  the  seeond  attempt  moderate  pressure, Without  exteu- 
»  wflj*  successful.     I^ujvpuratiiiu  euBueJ,  and  continued  two  months.     At  the 
end'of  eight  montha  he  walked  without  a  cane;  and  at  the  date  of  the  report  the 

Ijinkle  was  in  all  respects  perfect.' 
I  ♦^In  the  dislocation  by  rotation,  or  renversenoent/'  says  M,  E*  Delorme, 
^'if  the  bone  has  been  rotated  upon  its  a ntero- posterior  axis  to  the  extent 
of  90  degrees,  thus  having  brought  its  trochlear  surface  inward  or  out- 
"Ward,  it  is  necessary,  in  order  to  effect  reduction,  that  while  pulling  on 
the  foot,  tho  bone  should  be  tilted,  outward  in  inward  dislocation,  and 
inward  in  the  external  variety,  which  is  done  by  pressinoj  upon  the  margin 
of  the  fiicet  whieii  1ms  become  superior.  In  a  case  of  dislocation  by  ren- 
f  versenient,  the  surgeon  must  try  first,  by  a  tilting  motion,  to  convert  that 


1  Lizars,  System  ol  Pmctit'^l  Surg.,  Ettiiilmrgh  eti.^  1847,  p.  l«l. 

*  Lieton,  Elemonta  of  t«urgery,  voL  iii.  p.  348. 

*  Pbillips.  JjOtuL  Med.  Gai:..  vol,  xiv.  p*  f»96. 

*  N^lalon.  PHthcilugie  Chinirg.,  t.  it.  p.  482. 

^  £rirliti«n,  Soieni/c  and  Art.  of  t^urg.»  Amer.  ed>»  18$9«  p<  S70. 

*  WiUiftRis!,  Eriehsen,  op.  dt.,  p  271. 

^  GmnU  Ciiiiiwlii  Med.  Jmirn.,  Oct.  imB, 


TAB8AL    DISLOCATIONS. 

rotation  of  180  degrees  into  one  of  90  ;  and  then  to  press  again  upon  one 
of  the  margins  of  the  bone,  in  order  to  transform  the  disphicemem  iiiio 
an  ordinary  dislocation  inward  or  outward." 

When  exsection  is  practised,  and  the  bone  ia  found  to  be  brokeiu  m  k 
often  is,  all  the  fragments  should  be  carefully  removed,  since  they  are 
certain  to  become  necrosed  if  left  in  place.  Nor  ought  the  snrgeoato 
hesitate  to  lay  open  freely  the  tissues  in  every  direction,  m  order  that  h* 
may  accomplish  this  purpose;  even  the  tendons  lying  over  the  protnid- 
ing  bone  muy  be  sacrificed  unhesitatingly,  since,  after  having  be«n  so 
severely  bruised,  stretched,  and  lacerated,  they  are  pretiy  certain  to 
slough.  Indeed,  the  more  ireely  the  tissues  are  divided  over  the  bonf, 
the  less  will  be  the  danger  of  inflammation,  and  the  safer  will  be  the  life 
and  limb  of  the  patient. 

The  following  cme,  reported  by  Dr,  W.  A*  Gilleapie,  of  Elliaville,  Vm.,  mlt 
illustrate  tire  fHcasional  value  of  exseotion  in  comp<mud  dbloealiooa  r  Mrs.  A.. 
a^ed  flhf>ut  50  yeare,  fell  from  a  honie  on  the  23d  of  May.  1S33,  dislocatinf  bfttli 
ankles.  The  dislocation  of  the  rig^ht  foot  wiis  afi^ompanied  with  a  disloiatioa 
of  the  fl.stra|y:alu«  outwurd,  which  projected  through  a  verv  large  w^ouod  lo  lb 
integumeuta,  und  it«4  trochlea  was  placed  ut  an  aogle  of  about  45"^  with  itMtiil' 
ural  position.  Early  on  the  following  day  it  wa^  removed  bv  aeveriuf  ill  fir* 
remaiDini^  conuectioiift,  and  the  wound  waa  inimedintely  cloaefj  hy  9titchi»,  adbf- 
81  ve  plasterer,  and  light  dreasinp.  From  the  muni  en  t  *if  the  receipt  of  the  mptj, 
and  for  several  days  afterward^  she  suffered  excruciating  pain  in  the  limh,  t»d 
on  the  third  day  tetanus  was  apprehended,  but  its  full  accession  wa^  prie.Teatc<L 
by  the  free  use  of  opiates.  The  limb  was  suj*pended  in  N,  R>  Hmith^a  fnictiii^ 
apparatus ;  and  aa  gangrene  with  hectic  fever  soon  threatened  the  tife  of  tbt 
patient,  fermeuting  poultices  were  diligently  applSetl,  and  the  patient  wit*  pu*- 
tained  by  winej  harK,  and  other  tonics.  Two  moulhfl  after  the  injury  W9^ 
received,  the  date  at  which  the  report  h  given,  the  wound  had  entirely  hr9l^ 
and  )jer  complete  recovery  waa  regarded  as  certain.^ 

1 2.  Astragalo-caloaneo-fleaphoid  Dislocations. 

It  is  perhaps  quite  as  common  for  the  astragalus  to  be  dislocated  from 
the  scaphoid  bone  and  calcaneum,  while  it  retains  its  connections  mxh 
the  tibia,  as  to  be  dislocated  from  all  these  bones  at  the  same  time*  Thb 
astragal o-calcaneo-scaphoid  disloaition  is  that  which  Malgaigne  bi* 
termed  *^subastragaloiiL"  Produced  by  the  same  causes  which  deter- 
mine true  dislocations  of  the  astragalus,  it  may  oecnr  in  the  same  dirf<^ 
tions,  and  is  liable  to  the  same  complieiitions :  nor  will  either  the  progaW 
or  treatment  differ  essentially  from  that  which  ia  recogniied  and  esEi^ 
liahed  in  the  other  accident. 


As  in  dJalocations  proper  of  the  uatrngiklus,  so  alao  in  thla  accident,  op, 
reiiutU  have  occ&iio«ally  followed  from  ermilar  mode*  of  treatment.  Dr.  0* 
moldj  of  New  York.  Btated  in  1856  to  the  New  York  Academy  of  Medidnef  ttil 
he  had  recently  met  with  a  diNlocation  of  the  astragalus  in  which  the  buae  W 
retained  itis  proper  relationa  with  the  tibia,  hut  not  with  the  bones  of  th^tlfiii* 
The  patient  had  fallen  from  a  wagon  and  caught,  hia  foot  in  the  wheciU  Dr* 
Detmold  made  ext€n«ion  with  pulleys,  hut  could  not  effect  the  reductioa.  S«^ 
Hequently  he  waa  obliged  t^  remove  the  aiitragalua  on  account  of  the  ^tuppufs^Mi 
which  followed  and  the  consequent  exposure  of  the  bone*    The  wouua  di4ii^ 

^  Cpille«|jie,  Amer.  .founi-  MecJ.  Scl.,  Aug,  IS33|  p,  5*2, 
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kindly,  and  at  lenKtli  auiputatitiii  nf  tlu'  leg  becarne  necessary.  Dr.  Det- 
concludt'Sj  from  thh  Qxumplo.  and  *itlTei>*  whii-h  have  corae  to  his  knowlefl|?e, 
if  a  flimiliir  Cik»e  were  ta  pre^nt  itAeW  to  him  agnin,  he  would  amputate  at 

The  following  case,  reported  by  Dr.  Thomas  Welli*,  of  Columbia,  S,  C,  i*  of 
nunual  interest,  m  illustrating  the  danger  uf  leaving  the  bone  displaced,  and 
Imp  the  benefit  which  may,  even  under  the  mo«t  unfavorable  cireumstances,  re^^nlt 
from  \U  final  removal :  Dr.  8.,  let.  30,  was  ridmg  in  an  open  carriage,  some  time 
during  the  year  18 lU,  when  hia  horses  becajne  frightened  and  ran,  and  in  leap- 
ing from  his  vehicle  he  jf^truck  upon  his  left  foot,  dij^locating  the  aetragalui*  from 
iu  juuction  with  the  Mcapboid  bone,  upward  and  slightly  outward.  Several 
medical  gentlemen  made  violent  ellorLa  tii  red  nee  the  bone,  but  without  effect. 
Inflammation  and  snp|)uration.  uceompanied  by  a  high  fever;  soon  followed. 
>nd  the  head  of  the  astragal U!«,  becoming  carious^  protruded  through  the  skin. 
'n  the  ISth  of  Aupust,  about  »even  months  aft«r  the  injury  was  received,  he 
Hfl  atill  auflering  from  a  copioiw  discharge,  pain,  swelling,  and  general  irritative 
!ver»  and  it  waa  determined  to  excise  the  bone,  which  was  accordingly  done  by 
enlarging  the  wound  and  deUching  il^*  inme  connectioits  with  the  jidjacent  tin- 
sues.  The  astragalus  extracled  left  a  frightful  wound,  the  foijt  seeming  to  be 
nearly  separated  from  the  leg.  A  hollow  splint  was  adjusteil  to  the  inside  of 
the  foot  and  leg,  so  aa  to  preserve  the  Hnib  perfectly  nteady  and  in  a  proper 
direction;  simple  dreaaing*  were  applied,  and  an  anodyne  adminiistered  inter- 
nally. No  accidents  followed,  ami  at  the  end  of  Septetuber  the  wound  was 
healed,  and  the  swelling  of  the  parls  had  entirely  subsided.  One  year  aft'Cr  the 
operation  he  walked  without  the  leiiunt  ^litTienUy,  the  ankle  lieing  then  perfectly 
sound.  The  leg  was  shortened  about  one  inch,  and  this  deficiency  wiu«  supplied 
iv  a  thick  heel  upon  his  shoe.* 
Examples  might  be  cit^d  illustrative  of  the  value  of  early  exsection  where 
'action  could  not  be  accomplished  ;  but,  after  what  has  already  been  said 
pon  the  subject  of  dislocations  of  the  astragalus,  1  shall  not  regard  any  farther 
reference  aa  either  necesaarv  or  usefuL 


If  other  principles  of  treatment  are  to  govern  the  surgeon  than  those 
which  I  Itavc  already  hii<i  down  tliey  ciinnot  liere  be  stated.  Tbey  are 
among  those  unwritten  rules  whose  existence  we  cannot  always  recognize 
until  the  ca^e  ari.^c8  to  which  they  may  apply.  Yet,  in  the  exigency 
supposed,  they  are  as  clearly  defined,  ami  us  itnperative,  in  the  mind  of 

I  the  clever  surgeon,  as  any  of  those  laws  which  have  been  made  the  sub- 
iects  of  special  record. 


§  3.  Bblocations  of  the  Caleaneum. 


The  calcaneum  may,  ;is  a  conse<4ueuee  of  a  fall  ufMin  the  heel  or  of  it 
direct  blow,  be  dislocated  outward  from  the  astragalus  alone  or  upward 
ind  outward  from  tfie  culioid  bone  at  the  same  time.      It  has  been  found, 

0,  according  to  Canton,  at  the  same  moment  dislociited  outward  from 
listragalus  and  inward  upon  the  cuboid  bone. 

CUelius  says  he  has  seen  an  old  dislocation  of  the  calcaneum,  oroduce<l  in 
I^Hrly  life  by  pulling  off  a  lioot,  from  which  there  finally  reanlteil  a  aegeneration 
ke  elephantiaais  of  the  leg.  rendering  amptUatioo  necessary.^ 
Of  the  two  case**  of  dislocation  outward  of  this  bone  mentioned  by  Sir  Aatley 
per,  the  first,  that  of  Martin    Bentley.  waa  occaaitmed  by  the  falling  of  a 
stone  upon  his  fo^jt;  (he  integu  men  ta  were  not  broken^  and  the  position 
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»  Detmold,  New  York  Joitm.  Med.,  May,  i8$«,  p.  J 
»  Wells,  Amur.  Journ.  .Med.  i^l.  May.  I8S2,  p.  21. 
•  CheliuB,  Sjet«m  of  Surg,,  Amer.  ed'.,  vol.  ii.  p.  354* 
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of  the  foot  r  embled  a  varus.  "The  dialacation  waa  emDy  reduced,  ha¥H^ 
bent  tbe  tliig  and  knee  on  tbe  body^  and  fixed  the  leg,  by  laying  hold  oC  the 
meiatai^ua  a»  of  tbe  tuberoaiOy  of  tbe  beei-botie,  and  drawing  the  fool|«all^ 
and  directlv  jm  the  leg,  during  which  extenttion  Clioe  put  hi&  kuee^gaiml 
tbe  outp  the  joint,  aad  the  foot  being  pressed  against  it,  the  heel  aod  ^ 

navicnl  readily  clipped  into  their  place,  and  the  deformity  disappeartd.*' 

He  was  "ged  from  the  hospital  in  five  waeka,  '*  having  the  completi  qm 

of  his  iint%.  In  tbe  second  case,  the  diiloeation,  produced  alao  by  the  fall  ^t  i 
stone  ui^"  ***-  foot,  was  compoundj  and  the  patient^  Thomaa  G,,  haring  t)«« 
brought  ^t,  Thomas's  Hoapilal,  the  reduction  wa^*  effected  by  ejEteadiii 

the  foot  I ta ting  it  outward.     Six  months  after,  when  be  left  the  hoipiw 

he  was  ■        vw  walk  pretty  well  with  a  stick. 

A.  Di  s'  relates  an  example  of  this  dislocation  on t ward  caused  hy  apiew 
of  woot  \n  5  upon  tbe  internal  side  of  the  leg  and  focjt,  Jourdan,  of  Mir- 
seillesj  iia  «  br  ,e  service  tbe  case  was  presented,  reduced  it  easily  by  eitemsiuo 
downward  auo  o"*"'^***^  pnmtiiiiftrf  with  Hip*»iit  pressure.    In  another  case  rcpfifie4 


by  Dumas  a  man  i 
heel  and  iniprtsont^u 
thrown  to  the  left.    J 
case.    At  the  end  of  a  lu 
in  tbe  diiseetiug-room         ■ 
traumatic  dislocation  ou 
Malgaigne  and  Poin^ol  unv 
coui3  interpret  it  only  as  " 
specimen  taken  from  an  « 
death,  causing  a  di^loca 
thawed  that  the  calcar 
extensively  from  the  as 
pletely  changed.     The  a 
by  bony  callus. 


e  posterior  and  external  pftrt  of  t^ 
1  condition  of  tbe  limb  the  body  ■» 
islocation  easily,  as  in  the  preeedisf 
^mplete*  Dr.  Edwin  Canton*  ft^«t« 
)&s  ilt^pital  what  he  regarded  m  i 
ragalua  and  inward  npon  thecabtjii 
ton's  view  of  tbe  case,  but  Folallloa 
lisplacement,  Hancock^  d^^rrihci  t 
received  bis  injury  two  je^n  belan 
i  bad  not  been  reduced.  DilMetMii 
epft rated  from  the  cuboid  and  lawt 
eition  in  tbe  articulation  was  wm* 
ula,  and  calcatieum  were  antflo^d 


§  4.  Hiddle  Taraal  Dislocations. 

The  scaphoid  and  cuboid  bones  tnay  be  dislocated  from  the  nsimgaltu 
and  calcaneum,  constituting  what  is  termed,  by  Malgaigne,  a  '*  middl* 
tarsal*'  dislocation.  It  is  probable  that,  to  some  extent,  the  same  liiinf 
has  occurred  in  many  of  those  cases  which  are  reporte^i  as  sim|ile  di«l«^ 
cations  of  tbe  astragalus  or  as  disloctitions  at  the  a^tragalO'Sotphoid 
articulation ;  but  it  occurs  also  occasionallj  in  a  degree  so  perfeet  id4 
complete  as  to  leave  no  doubt  as  to  the  true  nature  of  the  disjii&crioi* 
and  to  entitle  it  to  a  separate  consiiJeration* 

Mr.  Liston  mentions  the  case  of  a  boy,  set,  14,  who  fell  from  a  heigh  I  of  f^rty 
feet,  striking,  apparently,  upon  the  extremity  of  the  foot*  Tbe  scaphoid  »m 
cuboid  bones  were  found  displaced  upward  and  forward,  so  that  the  fiiottii 
shortened  about  half  an  inch  and  bad  a  clubbed  appearance.  No  attempt  wii 
made  to  reduce  tbe  bones,  and  be  ieft  tbe  hoi^pital  in  three  weeks,  able  Ut  rfw^ 
on  tbe  fooL* 

Sir  Astley  Cooper  has  recorded  in  more  detail  a  similar  eatamplu:  Am^ 
received  upon  the  top  of  his  foot  a  stone  of  great  weight.  He  was  imine<JiA^f 
carried  to  Guy's  Hospital,  and  his  condition  is  described  as  follows;  "Th*» 
calcis  and  the  astragalus  remained  in  their  naturaJ  situations,  but  the  tor^itt^ 
of  tbe  foot  was  turn^  inward  upon  tbe  bon^.  When  examined  by  thastudffito- 
the  appearance  was  so  precisely  like  that  of  a  club* foot  that  they  couM  not  I* 

1  A.  Dunijts,  BiilL  TU^mp..  \Hbi,  t,  xlvl.  p.  5fi0. 

*  E.  Cwnt^in,  Tb©  Luiioot,  IN 47,  val  ij>,  50§, 

^  HaiiO(M*k,  Aiitit,  and  Surij.  llum&n  Fool,  London,  187.1,  p,  21ft, 

*  PrHeti<:al  Surgerj'  i  ajao  Lonclon  Liiiicet,  voh  xxxvli,  p,  153, 
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first  believe  but  that  it  was  a  natural  defect  of  that  kind;"  but,  upon  the  assur- 
ance of  the  man  that  previous  to  the  accident  his  foot  was  not  distorted,  exten- 
sion was  made,  and  the  reduction  was  effected.  He  was  discharged  from  the 
hospital  in  five  weeks,  having  the  complete  use  of  his  foot.^ 

E.  Delorme*  mentions  two  cases  observed  by  Thomas  and  Anger,  respectively. 
In  Thomas's  case  the  foot  had  been  traversed  by  the  wheel  of  a  wagon.  Reduc- 
tion could  not  be  effected,  and  the  patient  died.  The  autopsy  disclosed  a  dis- 
placement upward  of  the  astragalus  and  calcaneum  upon  the  second  row  of  the 
tarsal  bones.  The  scaphoid  was  broken,  and  one  of  its  fragments  protruded  at 
the  sole  of  the  foot.  The  cuboid  was  only  partially  dislocated  from  the  calca- 
neam.  In  Anger's  case  a  man  had  fallen  from  a  height,  and  the  arch  of  the 
foot  appeared  a  little  flattened,  but  the  displacement  of  the  bones  could  not  be 
made  out.  The  patient  having  died  of  erysipelas,  the  autopsy  revealed  a  com- 
plete dislocation  of  the  astragalus  and  calcaneum  forward  upon  the  second  row 
of  the  tarsal  bones.  The  tubercle  at  the  anterior  portion  of  the  scaphoid  was 
almost  completely  torn  away.  Even  after  dissection  it  was  found  difficult  to 
reduce  the  bones. 

§  5.  Dislocations  of  the  Cuboid  Bone. 

According  to  Piedagnel,  quoted  by  Chelius,  the  cuboid  bone  may  be 
dislocated  upward,  inward,  and  downward,  but  Malgaigne  affirms  that 
he  has  found  no  case  recorded  in  which  the  dislocation  has  occurred 
alone,  or  unaccompanied  with  a  dislocation  of  one  or  more  of  the  other 
tarsal  bones. 

§  6.  Dislocations  of  the  Scaphoid  Bone. 

Several  examples  are  recorded  of  a  true  dislocation  of  the  os  scaphoides, 
in  which  the  bone  had  abandoned  both  the  astragalus  on  the  one  hand, 
and  the  cuneiform  bones  on  the  other. 

Burnett  has  seen  a  dislocation  of  the  scaphoid  bone  in  which  its  connections 
with  the  astragalus  were  undisturbed,  while  at  the  same  time  it  was  completely 
separated  from  the  cuneiform  bones.  By  strong  pressure  exercised  during  sev- 
eral minutes,  the  os  scaphoides  was  made  to  fall  into  its  place.  The  dislocation 
was  compound,  yet  the  wound  healed  rapidly,  and  in  a  short  time  the  recovery 
was  almost  complete.' 

Rizzoli^  also  reports  an  example  of  simultaneous  dislocation  of  the  astragalus 
and  scaphoid  in  a  direction  ^'  inward,  upward,  and  forward,"  the  injury  being 
caused  by  jumping  from  a  carriage.  Rizzoli  succeeded  in  effecting  reduction 
with  the  aid  of  three  assistants,  by  making  counter-extension  from  the  knee,  the 
leg  being  in  a  position  of  semiflexion,  while  direct  pressure  was  made  upon  the 

erojecting  scaphoid ;  Rizzoli  himself  seized  the  toes  and  the  heel  with  his  two 
ands,  and  made  traction,  bringing  at  the  same  moment  the  foot  upward. 
Ghirland,^  of  Liverpool,  saw  a  child,  set.  4,  with  a  compound  dislocation  of  the 
scaphoid  forward,  caused  by  a  direct  blow  upon  the  top  of  the  foot.  The  sca- 
phoid was  completely  separated  from  the  cuneiform  bones.  The  reduction  was 
effected  not  without  much  difficulty.  When  the  child  left  the  hospital  there 
still  remained  some  deformity,  the  foot  being  a  little  turned  outward  ;  and  the 
arch  of  the  tardus  being  somewhat  flattened. 

Piedagnel  mentions  a  case  in  which  the  scaphoid  bone  was  broken  longitudinally, 
and  its  internal  fragment,  constituting  the  largest  portion,  was  displaced  inward 

1  Sir  A.  Cooper  on  Disloc,  etc.,  London  ed  ,  1823,  p.  376. 
»  Delorme,  Thomas,  and  Anger.     Poinsot,  op.  cit..  p.  1210. 
>  Burnett,  Lond.  Med.  Gazette,  1837,  vol.  xix.  p.  221. 

*  Rizzoli,  Clin.  Chir.  trad  par  Andreini,  Paris,  1872,  p.  14ft. 

*  Garland,  Anat  and  Surg,  of  Human  Food,  London,  1873,  p.  234. 
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|>elled  to  amputate  the  foot/ 

Walker  has  reported  an  example  of  dialoeatioa  forw^ard,  tiecmsionefl  by  jump 
iiig  upon  the  baH  of  the  foot.  The  bone  formed  a  marked  proje-cticm  upoutk 
top  of  the  foot,  and  a  eorreapondin^  depreaslon  existed  below.  An  attempt  ^^ 
tirst  made  to  aceomplii^h  the  reduction  W  amijde  pressure  with  the  thumt*;  bm 
thb  having  failed,  the  surgeon  bent  the  extremity  of  the  foot  forcibly  dowawird, 
and  eontinumg  to  prei^  upon  the  acaphoid,  it  fell  into  ita  position  e&ailjr  ani 
with  a  distinct  click.  In  anout  three  weeks  the  patient  wae  able  to  waJk*ilk 
only  a  alight  halt,  and  no  deformity  remained.- 

itobert  W.  Smith*  hm  also  reported  a  case  of  ancient  dislocation  of  the  tcapHwd 
upward,  In  a  man  who  several  yeafs  before  had  falleu  from  a  bor»e,  the  foo* 
being  caught  in  the  stirrup  uoder  the  animal.  The  bone  projected  in  frcmttrf 
the  head  of  the  a^tra^alnji :  the  ioie  of  the  foot  waa  very  much  flatten«4»  tail 
walking  was  not  at  ali  interfered  with. 

§  7,  Dislocations  of  tlie  Cuneiform  Bonei. 

The  cuneiform  bones  may  be  dislocated  without  liaviug  8epairatal  freiB 
each  other,  of  which  two  or  three  examples  are  recorded,  or,  wbieh  h 
more  common,  thes  internal  cuneiform  may  be  disloeated  alone.  Sir 
Astley  Cooper  htia  twice  seen  this  bone  didocnted  :  once  in  a  gentlemiu 
who  called  upon  him  aome  weeks  after  the  accident,  and  a  second  timf 
in  a  case  which  occurred  in  Guj^'&  Hospital,  In  both  instances  ibe  mmt 
appearances  presented  themselves.  There  was  a  great  projection  of  the 
bone  inward,  and  some  degree  of  elevation,  from  iti*  being  drawn  uplj 
tlie  aetjon  of  the  tibialis  antieus  muscle;  and  it  no  longer  remained  ini 
direct  line  with  the  metatiirsal  bone  of  the  great  toe.  In  neither  cue 
was  the  bone  reduced.  The  subject  of  the  first  of  the^e  accidents  walked 
with  but  little  halting,  and  he  believed  would  in  time  recover  the  use  cif 
the  foot,  so  as  not  to  appear  lame.  The  cause  of  the  accident  was  a  fall 
from  a  considerable  height,  by  which  the  ligament  was  ruptured  which 
connects  this  bone  with  the  os  cuneiform,  and  with  the  os  naviculare. 
The  second  case,  which  was  in  Guy's  Hospital,  happened  by  the  fall  of 
a  horse,  and  the  foot  was  caught  between  the  horse  and  the  curbstone.* 

Villard^  met  with  an  example  of  dislocation  of  the  cuneiform  internum  upward 
and  inward,  which  he  reduced  by  extension,  abduction,  and  pressure  on  the 
second  day ;  at  the  end  of  two  months  the  patient  could  walk  easily.  In  a  case 
reported  by  Meynier*  the  dislocation  of  this  bone  was  thought  to  be  due  w 
muscular  contraction  alone.  The  reduction  was  easily  effected.  Fitz-GibboD' 
reports  a  case  of  dislocation  of  the  internal  cuneiform  downward  and  inward, 
from  a  direct  blow.  Reduction  was  easily  accomplished  by  extension  and  direct 
pressure,  and  recovery  took  place  without  accident.  Lemoine®  met  with  a  sim- 
ilar case  in  which  reduction  attempted  on  the  nineteenth  day  was  found  impos- 
sible. Four  months  after  the  accident  the  patient  was  able  to  walk,  but  not 
without  fatigue.  In  a  case  of  compound  dislocation  seen  by  Mr.  Key,  reduction 
was  effected,  and  in  two  months  the  cure  was  so  far  completed  that  the  patient 

*  Pi^dagnel,  Joum.  Univ.  et  Heb  .  torn.  ii.  p.  208. 

*  Walker,  The  Medical  Examiner,  1851,  p.  203. 

^  R.  W.  Smith,  Dublin  Hosp.  Gaz.,  1855,  vol.  ii.  p.  76. 

*  Sir  Astley  Cooper,  op.  cit.,  p.  383. 

*  Villars,  Poulet,  Gaz.  Mod.  de  Paris,  1851,  p.  757. 

*  Meynier,  Gaz.  M6d.  de  Paris,  1851.  p.  520. 

'  Fitz-Gibbon,  Dublin  Journ.  Med.  Sci.,  1877,  vol.  Ixiv.  p.  271. 
'^  Lenioine.  Rev.  Mens,  de  Chir  ,  1S83,  Xo.  2,  121. 
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walked  with  ooIt  a  slight  Umeoese.^  Xelmton.  in  a  similar  cue  of  compoand 
dislocfttioo.  nnahle  to  redooe  the  bone,  removed  it  completely,  and  the  piatient 
reooTcred.' 

A  dttlocttioQ  of  the  sound  caneiform  hm»  been  obeerred  bj  Wm.  H.  FolkeH 
tid  bj  R.  Anger.*  In  Foiker  «  cm«e  reduction  wa$  easily  etfev-ted.  In  the  cft«e 
reported  bj  Ancer  the  dislocation  was  incomplete,  not  pnotruding  more  than  one 
oeatiaietrey  but  it  could  not  be  reduced. 

Robert  Smith  has  called  attention  to  a  species  of  disLxation  of  the 

internal  cuneiform  bone  not  before  venr  accarately  descnbe«i;    bat  of 

vhich  he  has  presented  two  examples,     ti  i»nsi5ts  in  s:mal:a&e»:cis  dis- 

ioeadon  of  the  metatarsal  and  internal  cuneiform — that  is  to  <av.  the 

fint  metatarsal  bone,  together  with  the  internal  caneiform,  is  di>l*jcaited 

upward  and  backward  upon  the  tarsus,  carnring  with  ::  a!i*>  :he  foar 

remaining  metatarsal  bones.    In  both  of  the  examples  seen  and  reo.*nied 

bj  him  the  dislocations  were  ancient,  and  no  account  could  be  obtaine«l 

of  the  precise  manner  in  which  the  accidents  had  been  prodaced.     The 

feet  were  foreshortened  to  the  extent  of  an  inch  or  more  in  consequence 

of  the  overlapping  of  the  bones,  yet  the  heel  in  each  case  preserved  its 

natural  relations  to  the  tibia,  not   being  proportionally  lengthene^l  as 

is  the  case  in  dislocations  of  the  tibia  forward.     The  plantar  surface  of 

the  foot  was  turned  inward,  and  instead  of  being  concave  it  was  convex, 

both  in  its  antero-posterior  and  transverse  diameter>.     A  transverse  ridge 

on  the  top  of  the  foot  also  indicated  the  line  of  the  projecting  bones. 

Both  of  these  cases  were  verifie«l  by  a  careful  dissection.' 

DnpuTtren  has  reported  a  similar  case,  occurring  in  a  woman,  art.  39.  who 
wai  brouirfit  immediately  to  Hotel  Dieu.  She  stateil  that  in  de^vndins:  from 
the  bridge  of  St.  Michael,  with  a  burden  of  two  hundred  pounds,  she  fell  fn  5uoh 
m  way  tluit  the  whole  weight  of  the  body  was  ret*eived  on  the  right  foot,  and  that, 
at  the  moment  she  made  an  effort  to  check  herself  in  falling,  $he  experienced 
iKvere  pain  in  this  part,  and  heard  a  Terr  distinct  snap :  $he  was  unable  to  raise 
benelffiom  the  ground.  On  the  following  m^min^  Dupuytren  reduced  the 
booet  with  very  linle  difficulty  by  extension,  combined  with  presti^ure  against  the 
dislocated  ends.  The  bones  went  into  place  with  a  loud  snap,  and  in  two  or 
three  months  she  left  the  hospital,  with  only  a  little  lameness.*  Bryant  has 
seen  two  cases  of  simultaneous  displacement  of  the  cuneiform  internum  and  the 
corresponding  metatarsal  bone. 

Mr.  Smith,  without  intending  to  question  the  |M]>>sibiHty  of  a  simple 
dislocation  of  the  metatarsal  bones,  of  which,  indeed,  Malgaiime  has  col- 
lected a  number  of  well-authenticate<l  examples,  is  inclined  to  believe 
that,  when  a  dislocation  of  the  bones  of  the  metatarsus  is  the  consequence 
of  a  fall  from  a  height,  the  individual  alighting  u|x>n  the  anterior  ^^rt  of 
the  foot,  it  is,  in  general,  that  variety  which  has  now  been  described. 
And  this  aptness  on  the  part  of  the  cuneiform  bone  to  maintain  it<  con- 
nection with  the  first  metatarsal  bone,  he  would  asoriW  mainly  to  the 
fact  that  both  the  peroneus  longus  and  tibialis  anticus  have  attachments 
to  each  of  the  bones  in  question. 

'  Key.  Guy's  n«>5p.  Rep..  l'*.'^''».  v-:.  i.  p.  :>44. 

*  X^Uton.' MaiiraiiTTie.  f^p.  oil.,  p.  l'*76. 

*  Folker.  The  iJancet.  I'^^fi.  vol.  li.  n.  2v;. 

*  A.  Anger.  Traite  i<vjnozraphiquo -le?  M.»!;i-i.  Oi.ir..  P.ir!>   l'^»^.^   p.  :\^'*. 

*  Ro^^rt  Smith.  Treatise  on  Fr.ioture*.  e:o  .  Du'  1:::  e-i..  1^>4.  r.  ..;  e:  5i-... 

*  I>apaytren,  op.  cit..  p.  ^2t'>. 
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Dr,  Berth eiratid,  of  Algiers/  in  1856  reported  n  ciise  of  simnltane^^us  dUl*it*- 
tioii  of  all  the  ctmeiform  bones,  without  aepftration  frc»m  the  metatai^  bom 
caused  by  a.  full  upon  the  sole  of  the  foot.  The  dislocatioo  was  ool  re<luc«d.wnl 
waa  only  seen  by  Bertherand  two  years  after  the  accident  occurred.  The  f^wt 
waa  atrophied;  the  tamal  and  metataraa)  articiiktion^  were  ankyloijed«  iad  ht 
walked  entirely  on  hk  heel. 


CHAPTER   XXIV, 

DISLOCATIONS  OF  THE  METATARSAL  BONES. 

Dislocations  of  one  or  more  of  the  meUvtiirsal  bones,  at  tbe  pointi*  of 
their  articulations  with  the  tarsus,  have  been  known  to  occur  in  alratwi 
every  direction.  They  may  he  occasioned  by  crushing  accidents,  or 
more  often  perhaps  they  have  been  caused  by  a  fall  backward  or  forwanl. 
when  the  anterior  extremity  of  the  foot  was  wedged  under  some  ^lid 
body  and  immovably  fixed.  They  may  be  produced,  also,  by  ahghting 
upon  the  ball  of  the  foot  when  falling  from  a  height. 

Mr.  Robert  Smith  inclines  to  the  opinion  that  thii  wilh  in  |eneraL  only  Pfo- 
duce  the  apeciea  of  dislocation  which  he  has  particularly  described,  aid  ta 
which  reference  has  been  made  in  the  preceding  chapter. 

The  symptoms  which  characterize  the  dislocation  of  the  whole  range  of 
metatarsal  bones  upward  and  backward  will.  M-hen  the  dislocation  iscfuu- 
plete,  resemble  very  much  those  which  belong  to  the  dislocation  described 
by  Smith.  The  dorsum  of  the  foot  will  be  shortened  antero-posteriorly, 
the  two  arches  of  the  foot  will  be  lost  upon  the  plantar  surface,  or  even 
actually  reversed,  a  ridge  will .  traverse  the  back  of  the  foot  and  a  corre- 
sponding depression  will  exist  underneath.  In  some  cases,  however,  the 
dislocation  is  not  complete,  the  articulations  being  only  sprung,  and  then 
there  can  exist  no  foreshortening  of  the  foot,  and  all  the  other  signs  will 
be  less  striking. 

The  diagnosis  is  generally  very  easily  made  out,  if  only  a  single  bone 
is  dislocated,  unless,  indeed,  considerable  swelling  has  already  occurred. 

Treatment. — The  cases  cited  illustrate  the  difficulty  which  surgeons 
have  experienced  in  the  reduction  of  these  bones,  when  a  portion  only  is 
displaced :  a  difficulty  which  is  probably  due  to  the  fact  that  it  is  almost 
impossible  to  make  extension  upon  a  single  metatarsal  bone.  We  might 
expect  more  from  forced  dorsal  flexion,  as  advised  in  the  case  of  the 
phalanges,  and  which  was  successfully  practised  by  Shaw.  Direct  pres- 
sure upon  the  displaced  head  cannot  be  expected  to  accomplish  much  in 
these  accidents,  owing  to  the  small  amount  of  surface  presented  against 
which  the  force  can  be  properly  applied.  If,  on  the  other  hand,  all  the 
bones  are  dislocated  at  once,  the  reduction  is  generally  accomplished  with 
ease  by  simple  extension,  combined  with  properly-directed  pressure. 

1  Bertherand,  Bull.  Soc.  de  Chir.  de  Paris,  1856-57,  t.  7.  p.  361. 
f 
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r>uehard  and  .Meyiiier  succeeded  witliout  ditficully  in  two  ch^h^m  of  backward 

klocittion ;  Smyl^y  wrt^*  equally  ^ucce^slUl  on  tUe  nixth  day,  in  a  eiise  ol'  di?*lo- 
llion  downward.  Laugier  reduced  an  cnitwiird  dir^locutinn  of  all  the  bones  by 
pressure  nnd  cxtenMon  eitaily;  and  Kirk  succeeded  aM  wtd),  in  ati  exampJe  ot" 
the  opposite  chjirueter,  all  the  bones  being  carried  inward,' 

Mr.  *Sandwith  haa  given  um  an  aLCount  of  a  ease  whiih  occurred  in  his  own 
oeTHon.  from  the  fall  of  his  horse  iipon  liifl  foot,  ''  I  was  instantly  sensible/* 
wra  Mr.  fiftndwith,  "  of  the  nature  (Jt  fhe  injury,  and  an  ?^oon  aa  f  %vm  upon  my 
wet,  the  raetatiirsus  was  found  to  lie  drawn  upward,  and  oldiqnely  outward  upon 
the  tarsuii,  by  ihe  action  of  the  llex«tr  imiseles.  On  the  removal  of  llie  boot, 
which  was  cutaway,  the-*e  were  tlie  appearances* :  The  foot  consi<ierably  short- 
ened, the  toea  turned  a  little  outward,  and  a  hard  swelling,  bigger  than  an  egg« 
upon  the  tarsus,  with  tumefaction  of  the  integuments.  The  pain,  which  was 
great  at  tirst,  was  kept  under  by  a  warm  firnientatlon.  The  reduction  wtw  easily 
effected  by  my  frieutis  Me*^rs,  WiHiani.H  arnl  Brercton,  and  leeches  and  breatf- 
juid- water  poultices  preveiite<l  inHammation.  For  several  nights  the  foot  was 
violently  shaken  by  sf>it*injodic  action  of  the  muscles,  but  the  parts  preserved 
their  relative  situation;  and  nlthough  it  wim  nearly  a  year  before  all  lameness 
ceased,  yet  at  the  end  of  six  week?;  I  was  enabled  to  lay  aside  my  crutches.  For 
the  ability  to  use  the  foot  in  so  short  a  time,  I  was  indebted  to  a  contrivance 
which  rendered  the  foot  wnd  iirdcle  inflexible.  Instead  of  an  elastic  sole  to  the 
fthoe  part  of  the  apparatus,  one  of  wood  w;is  procured,  around  the  lieel  of  which 
was  nailed  a  piece  of  firm,  unbending  leather;  this  readied  as  high  as  the  calf 
of  the  leg;  three  small  straps  with  buckles  held  the  leg  h*  4fu,  and  a  broader 
one  across  the  instep  secured  the  foot.     The  comfort  I  experienced  from  this 

iple  apparatus  is  my  reason  for  de.^cribing  it  so  particularly;  it  has  since  been 

ind  useful  in  various  injuries  of  the  foot  and  ankle.'*' 

In  one  extraordinary  cHse,  however,  Dupuytren  was  not  so  successful.     P.  E., 
24,  fell,  while  drunk,  into  a  ditch  six  i'eet  deep,  and  alighted  on  the  soles  of 

i  feet.  The  accident  Wiis  tollowed  by  great  swelling,  and  he  did  not  suspect 
benatureofthe  injury,  nor  present  himself  at  the  hospital  until  three  week« 
after.  Dupuytren  tlien  ascertained  that  he  hact  dislocated  the  metatarsal  bones 
of  both  feet.  Several  fruitless  attempts  were  made  to  accomplish  the  reduction, 
but  to  no  purpose,  and  in  ab(>ut  two  weeks  he  lefl  the  hospital." 

Mr,  South  Hays  that,  in  18.'ir».  a  case  was  admitted  to  8t.  Thomases  Hospital, 
under  Mr.  Oreen  s  care,  of  dislocation  of  the  last  two  metatarsal  bones,  occa- 
sioned by  the  fulling  of  a  heavy  chest  upon  the  inside  of  t!ie  foot.  *  Upon  the 
lop  of  the  foot  was  a  large  swelling  before  and  below  ihe  outer  ankle,  and  behind 
it  a  cavity  tu  which  two  lingers  could  be  easily  buried,  in  consefinence  of  the 
bases  of  the  metatarsal  bones  having  been  thrown  upAvard  and  backward  upon 
the  U>p  of  the  cuboid.'*  The  reduction  was  accomplished  with  much  difficulty 
by  continued  extension*  and  as  the  bones  resumed  their  places  a  distinct  crack- 
line  was  heard.* 

BiXliMtoti  reduced  a  dishication  upward  of  the  first  metatarsal  bone.  Malgaigne 
BEbttxik  a  dislocatti>n  of  the  fourth  bone  for  a  fracture,  and  did  not  aitem|>t  the 
reduction  until  the  seventh  day,  when  after  i^ve  successive  trials,  the  hen*l 
entered  with  a  noise  into  its  cavity.  In  a  dislocation  of  the  aecond,  third,  and 
fourth  metatarsal  bones,  he  also  failed  to  detect  the  true  nature  of  the  accident 
until  the  tenth  day,  when  he  proceeded  to  attempt  reduction,  but  tailed.  In- 
flammation, suppuration,  and  delirium  followed,  and  the  patient  died  on  the 
forty* first  day.  Tutuell  failed  in  a  similar  case,  althoujfh  his  patient  tinally 
nioovered  with  a  not  very  useful  limb.  Malgaigtn*  failed  to  reduce  the  bonea 
alho  in  a  recent  case  of  dislocation  of  the  first  f«uir  b(>nes,  although  he  used 
chloroform  and  diligently  tried  various  meaus.  The  same  writer  has  seen  one 
eJtample  of  ancient  dislocation,  which  was  not  recognized  by  the  surgeon  by 

liom  the  patient  w^as  first  seen.     Monteggia  reports  a  citse  of  dislocation  of  the 

igii«,  op.  cit.,  p.  lo>5l. 
iwith.  Anicr.  Jouni.  Med.  Sci.,  Nov.  1828,  p.  2lrt;  fr<im  L«»ti<lr>ti  SUth  Gtt»,,  vol. 
BpuytrcLi,  oj>.  cit.,  p,  ;i2)K 
I  BouUi,  Not«  to  Cheliufl,  vol.  li.  p.  2bti. 
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last  two  nietatar^ial  bonea,  whicli  was  not  at  the  tinne  recoguized.     On  tiie  leDlh 
day  sweliing  commeneed,  and  soon  aft^r  the  patient  died  in  coo^ulsioos^ 

Dr.  W.  C\  Shaw,  cif  Pittsburg,  reports  the  case  of  &  m&n  li6  ye&n  old,  wk, 
fallmg  from  a  height,  ''struck  with  all  hh  weight  upon  a  sharp  edge  of  ttoue. 
striking  upon  the  inner  and  under  i*ufface  of  the  right  metatanuil  houe^  dwl* 
eating  the  ppoximal  end  of  the  first  metatamal  bono  upward,  and  apfmreotlj 
carrj'ing  the  second  with  it."  After  several  ineffectual  atlemplg  at  redoclioa 
made  by  himself  and  othera,  in  which  extension  and  direct  preflsure  wctb  en- 
ployed,  he  succeeded  finally  by  "  bending  the  foot  to  an  acute  angle  on  the  ionei 
surface,  approximating  the  artienlatiug  surfaces  of  the  dislocated  bones,  lad 
qniekly  extending  the  foot.*'^ 


CHAPTER   XXV, 

DIBLOCATIONS  OF  THE  PHALANGES  OF  THE  TOES. 

DiSLOOATlONB  of  the  toes  are  less  coinnfton  than  those  of  the  fin^n*, 
yet  a  consiiderable  number  of  cases  have  been  recorded  by  different  sur- 
geons. The}^  are  oecasloned  by  blows  received  directly  upon  the  cn<UftC 
the  toes;  by  the  weight  of  the  body  brought' to  bear  suddenly  upoti  ituHf 
plantar  surfaces,  iis  when  a  horseman  springs  in  his  stirrups^  or  by  a  Bill 
in  consequence  of  which  the  rider  hangs  in  his  stirrup;  by  !eiip!n;i.  **t€. 
They  may  be  partial  or  complete;  and  in  the  latter  case,  a  slt^Lt  ■lve^ 
lapping  is  generally  observed  In  a  great  majority  of  cases  the  direction 
of  the  dispfaccraent  is  backward,  or  with  only  a  slight  lateral  deviatien. 
Occaiionally  several  bones  are  displaced  at  tiie  suuie  time,  but  usaally 
only  one  siiffc-rs  displacement.  It  is  more  crmimotj  itere  to  find  compound 
and  complicated  dislocations  than  in  the  case  of  the  fingers. 

The  position  of  the  toes  is  not  always  the  same  in  the  same  form  of 
dislocations.  Thus,  in  the  dislocation  backward,  the  toe  is  sometimes 
reversed  upon  the  foot  to  nearly  a  right  angle,  and  at  other  times  it  is 
found  lying  in  the  same  axis  as  the  metatarsal  bone,  or  the  phalanx, 
from  which  it  is  dislocated. 

Some  years  since  I  reduced  a  backward  dislocation  of  the  first  phalanx  of  the 
second  toe  in  the  person  of  L.  B.,  set.  60,  who  had  fallen  from  a  fourth-storx 
window,  striking  upon  his  feet,  and  breaking  both  thighs.  I  did  not  discover 
the  dislocation  of  the  toe  until  sixteen  hours  after  the  accident.  It  was  then 
lyin^  parallel  with  the  axis  of  the  metatarsal  bone,  upon  which  it  was  slightlj 
overlapped.  The  reduction  was  eflfected  easily  by  pulling  upon  the  last  phutox 
with  my  fingers,  while  at  the  same  moment  I  pushed  the  head  of  toe  bone 
toward  the  socket.  No  swelling  followed,  nor  has  it  troubled  him  at  all  since 
his  recovery. 

Dr.  John  H.  Packard,  of  Philadelphia,  informs  me  that  in  a  dislocation  back- 
ward of  the  first  phalanx  of  the  great  toe,  occurring  in  a  very  muscular  man.  the 
phalanges  were  found  lying  parallel  with  the  metatarsal  bone ;  and  it  was  reduced 
easily  by  extension,  while  the  patient  was  under  the  influence  of  ether. 

Treatment. — With  regard  to  the  treatment,  surgeons  have  experienced 
the  same  diflSculty,  in  certain  cases  of  dislocation  of  the  great  toe,  as  ^^ 

*  Malgaigne.  op.  cit.,  p.  1077,  et  seq. 

2  Shaw,  Pittsburg  Med.  Jourii.,  1882,  p.  301. 


COMPOUND    DISLOCATIONS    OF    THB    LONG    BONES.      808 

have  seen  experienced  in  similar  dislocations  of  the  thumb.  Occasionally, 
indeed,  the  reduction  has  been  found  to  be  impossible.  The  same  doubts 
have  existed  also  in  relation  to  the  causes  of  this  difficulty,  and  in  reference 
to  the  means  by  which  it  was  to  be  overcome.  I  shall,  therefore,  refer 
the  reader  to  the  chapter  on  Dislocations  of  the  First  Phalanges  of  the 
Thumb  and  Fingers^  for  a  more  full  consideration  of  this  matter.  In 
case  the  smaller  toes  are  dislocated,  the  reduction  is  generally  effected 
with  ease,  by  simple  extension,  or  by  extension  combined  with  pressure ; 
sometimes,  also,  the  bone  will  be  more  easily  put  in  place  by  reversing 
the  phalanx  more  completely,  as  I  have  advised  in  certain  cases  of  dislo- 
cations of  the  fingers.  If  the  skin  is  penetrated,  it  will  often  be  found 
necessary  either  to  amputate  or  to  practise  resection  upon  the  exposed 
phalanx. 

Sir  Astley  Cooper  relates  a  case  of  dislocation  of  ''all  the  smaller  toes/'  from 
the  metatarsus,  which  had  not  been  reduced,  and  the  subject  of  which  was,  in 
consequence,  so  much  maimed  that  he  was  unable  to  labor.  It  had  been  occa- 
sioned by  a  fall,  from  a  considerable  height,  upon  the  extremities  of  the  toes.  A 
projection  existed  at  the  roots  of  all  the  smaller  toes,  the  extremity  of  each 
metatarsal  bone  being  placed  under  the  first  phalanx  of  its  corresponding  toe. 
The  swelling  which  immediately  followed  the  receipt  of  the  injury  had  concealed 
its  nature,  and  now,  several,  months  having  elapsed,  reduction  could  not  be 
effected.  The  only  relief  which  could  be  afforded  him,  therefore,  was  in  wearing 
a  piece  of  hollow  cork  at  the  bottom  of  the  inner  part  of  the  shoe,  to  prevent  the 
pressure  of  the  metatarsal  bones  upon  the  nerves  and  bloodvessels.^ 


CHAPTER   XXVI. 

COMPOUND  DISLOCATIONS  OF  THE  LONG  BONES. 

Frequency  of  Compound  as  compared  with  Simple  Dislocations. — 
Compound  dislocations,  as  compared  with  simple,  are  of  rare  occurrence. 
Of  ninety- four  dislocations  reported  by  Norris  as  having  been  received 
into  the  Pennsylvania  Hospital  for  the  ten  years  ending  in  1840,  only 
two  were  compound  ;^  and  of  one  hundred  and  sixty-six  dislocations  in 
my  record  of  personal  observation  made  in  1855,  only  eight  were  com- 
pound.' 

Eelative  Frequency  in  the  Different  Joints. — In  my  own  recorded 
cases  just  referred  to  four  were  dislocjitions  of  the  tibia  inward  at  the 
ankle-joint,  one  was  a  partial  (pathological)  dislocation  forward  at  the 
same  joint,  one  a  dislocation  of  the  astragalus,  one  a  dislocation  of  the 
head  of  the  humerus  into  the  axilla,  and  one  a  forward  dislocation  of  the 
radius  and  ulna  at  the  wrist-joint.     I  have  also  met  with  several  examples 

'  Sir  Arttley  Cooper,  op.  c it.,  p.  385. 

•  Norris,  Araer.  Journ.  Med.  JJci.,  April,  1«41,  p.  .335. 

•  For  most  of  these  cases,  see  Transactions  of  the  New  York  State  Med.  Soc.  for  1855, 
article  entitled  ••  Report  on  Dislocations,  with  especial  reference  to  their  Results,"  by  F.  H. 
HarniltoD. 
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of  compound  dislocations  of  the  elbow  and  fingers.  Botli  of  llie  osei 
reported  bj  Norris  were  dislocations*  of  the  thumb. 

Sit  Astley  Cooper,  ipeaking  upon  ihii  point,  myik  that  the  elbow*  ti'r]«t,uikl«. 
and  finger-joint*  are  most  BUbject  to  theie  accidents;  and  that  he  hua  neeu  but 
two  in  the  shoukler-joiut,  and  one  in  the  knee-joint.  He  had  never  aeeu  a  ayta* 
pound  dialaeation  at  the  hip-joint,  and  he  believed  that  it  waa  ''acareely  ever" 
so  diiloeated.  Malguigne  gap  that  a  compound  dislocation  at  the  hip-jmnt  lu* 
probably  never  occurred.  Mr.  Bran&by  Cooper  bae,  however,  reporied  in  clrtiil 
a  very  inte resting  case  of  Urn  accident  comniunicated  to  bim  by  Dr.  Walker, 
of  Cbarlestnwn,  Ma&a.,  in  which  rednetion  wa*  accompHihed  by  mampukiim 
alone,  by  Dr.  Ingiilli  on  the  sec<md  day.  The  patient  died  at  the  end  of  about 
three  weeks.'  1  have  already,  when  considering  dislocations  of  the  femur  dowiK 
ward  and  back  ward,  referred  to  the  case  reported  by  Dr.  W.  Taylor^  in  wbifil 
reduction  having  been  ejected  recovery  tnok  place. 

Arnou^  the  cases  of  compound  dislocation  recorded  by  Sir  Aitley  and  BfiBAf 
Cooper,  most  of  which  were  commnuicated  to  these  gentlemen  by  other  iif* 
geoni,  forty-five  were  disloca-tionB  of  the  ankle,  tea  of  the  a^^tragaluei  four  of  til 
ulna  at  the  wrist-joint,  four  of  the  thumb ,  two  of  the  knee,  one  of  the  shtrnMlTi 
one  of  the  elbow,  one  of  the  radius  and  ulna  at  the  wn^t,  one  of  the  scaphoid 
bone,  and  one  of  the  metatar»al  bone  of  the  great  toe.  Other  writers  have  <icci- 
aionally  described  compound  diajocations  of  the  clavicle,  but  I  know  of  no  reeoii 
of  a  comptiund  dislocation  of  the  lower  jaw. 
« 

Prognosis. — Bj  most  of  the  early  writei-s  these  accidents,  whenever 

they  occurred  in  the  larger  joints,  were  regarded  03  nearly  beyond  the 
reach  of  art.  Says  Hippocrates  :  "'In  cases  of  complete  dislocation  al 
the  ankle-joint,  complicated  with  an  external  wound,  wliether  the  disi- 
placement  be  inward  or  outward,  you  are  not  to  reduce  the  parts,  but  let 
any  other  physician  reduce  them  if  he  choose.  For  this  you  shiiuhl  know 
foi'  rt'i'tatn,  that  tlie  pjitieut  will  die  if  t\w  \rArt^  nvc  nil  owed  to  retniuD 
reduced,  and  that  he  will  not  survive  more  than  a  few  days,  for  few  of 
them  pass  the  seventh  day,  being  cut  off  by  convulsions,  and  some- 
times the  leg  and  foot  are  seized  with  gangrene."  Hippocrates  adds: 
"  But  if  not  reduced,  nor  any  attempt  at  first  made  to  reduce  them,  most 
of  such  cases  recover."^  The  same  remarks  are  applied  by  Hippocrates 
to  compound  dislocations  of  the  head  of  the  tibia,  of  the  lower  end  of  the 
femur,  of  the  wrist,  elbow,  and  shoulder-joints ;  death  occurring  in  all 
cases,  as  he  believed,  more  or  less  speedily  whenever  the  bones  are 
reduced  and  retained  in  place  a  sufficient  length  of  time,  and  **  were  it 
not  that  the  physician  would  be  exposed  to  censure,"  he  would  not  reiluce 
even  the  bones  of  the  fingers,  since  it  must  be  expected,  he  thinks,  that 
their  articular  extremities  will  exfoliate  even  when  the  reduction  is  most 
successful.  Hippocrates  advised  and  probably  practised  resection  in  cer- 
tain cases  of  these  accidents. 

Both  Celsus  and  Galen  adopt  almost  without  qualification  the  line  of  practice 
laid  down  by  Hippocrates,  and  affirm  equally  the  danger  and  almost  certain 
death  consequent  upon  the  reduction  of  compound  dislocations  in  large  joint*.* 
Celsus  recommends  resection  in  some  cases.  Paulus  ^^gineta,  however,  and 
afler  him  Albucasis,  Haly  Abbas,  and  Rhazes,  do  not  regard  the  rules  established 
by  Hippocrates,  in  relation  to  the  non-reduction  of  the  bones,  as  so  imperative, 
nor  the  results  of  the  opposite  practice  as  so  uniformly  fatal.     **  Hippocrate* 

*  A.  Cooper,  on  Dislocuitions,  etc.,  by  B.  Cooper,  p.  59. 
2  Works  of  Hippocrates.  Svd.  ed.,  London,  vol.  11.  p.  034. 
•"'  Paulus  yEgineta,  Syd.  ed  ,  vol.  ii.  p.  510. 
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remarks  "  says  Paulus  iEgineta,  "  in  the  case  of  dislocations  with  a  wound,  the 
utmost  discretion  is  required.  For  these,  if  reduced,  occasion  the  most  imminent 
danger,  and  sometimes  death,  the  surrounding  nerves  and  muscles  being  inflamed 
by  the  extension,  so  that  strong  pains,  spasms,  and  acute  fevers  are  produced, 
more  particularly  in  the  case  of  the  elbows,  knees,  and  joints  above,  for  the 
nearer  they  are  to  the  vital  parts  Ihe  greater  is  the  danger  they  induce.  Where- 
fore, Hippocrates,  by  all  means,  forbids  us  to  apply  reduction  and  strong  band- 
aging to  them,  and  directs  us  to  use  only  anti-inflammatory  and  soothing  ap- 
plications to  them  at  the  commencement,  for  that  by  this  treatment  life  may 
sometimes  be  preserved.  But  what  he  recommends  for  the  fingers  alone,  we 
would  attempt  to  do  for  all  the  other  joints  ;  at  first  and  while  the  parts  remain 
free  from  inflammation,  we  would  reauce  the  dislocated  joints  by  moderate  ex- 
tension, and  if  we  succeed  in  our  object,  we'may  persist  in  using  the  anti-inflam- 
matory treatment  only.  But  if  inflammation,  spasm,  or  any  of  the  aforemen- 
tioned symptoms  come  on,  we  must  dislocate  it  again  if  it  can  be  done  without 
violence.  If,  however,  we  are  apprehensive  of  this  danger  (for  perhaps,  if 
inflammation  should  come  on,  it  will  not  yield),  it  will  be  better  to  defer  the 
reduction  of  the  greater  joints  at  the  commencement ;  and  when  the  inflamma- 
tion subsides,  which  happens  about  the  seventh  or  ninth  day,  then,  having  fore- 
told the  danger  from  reduction,  and  explained  how,  if  not  reduced,  they  will  be 
mutilated  for  life,  we  may  try  to  make  the  attempt  without  violence,  using  also 
the  lever  to  facilitate  the  process." ' 

In  the  following  quotations  from  three  of  the  most  celebrated  writers  of  the 
last  two  centuries,  we  find  but  little,  if  any  evidence  that  the  opinions  of  the 
fathers  upon  this  subject  were  not  still  held  in  general  respect:  "  If  the  joint  be 
dislocated,  so  that  it  is  either  uncovered,  or  a  little  thrust  forth  without  the  skin, 
the  accident  is  mortal,  and  of  more  danger  to  be  reduced  than  if  it  be  not  re- 
duced. For  if  it  be  not  reduced,  inflammation  will  come  upon  it,  convulsion, 
and  sometimes  death.  2.  There  will  be  a  filthiness  of  the  part  itself.  3.  An 
incurable  ulcer,  and  if  perhaps  it  be  brought  to  cicatrize  at  all.  it  will  easily  be 
dissolved  by  reason  of  the  softness  of  it ;  but  if  it  be  reduced,  it  brings  extreme 
danger  of  convulsion, gangrene, and  death."*  "Si  vero  in  magnis  articulis  tam 
valida  fuit  facta  luxatio,  ut  ligamentis  ruptis  os  articuli  multum  sit  protrusum 
per  integumenta,  hsec  pars  ossis  vasis  privata  moritur.  citius  autum  si  reponatur, 
guam  si  non  reponitur ;  quare  sola  amputatio  restat  ad  conservationem  vitae."* 
Heister,  who  makes  no  allusion  to  this  subject  in  the  first  edition  of  his  great 
work,  published  at  Amsterdam  in  1739,  adds  the  following  remarks  in  his  last 
edition,  translated  and  published  in  London  in  1768:  '' Dislocations  attended 
with  a  wound,  especially  of  the  shoulder  or  thigh-bone,  are  of  very  bad  conse- 
quence, and  often  endanger  the  life  of  the  patient ;  in  Celsus's  opinion,  whether 
the  bones  be  replaced  or  not,  there  is  generally  great  danger;  and  so  much  the 
more  the  nearer  the  wound  is  to  the  joint.  Hippocrates  has  declared  that  no 
bones  can  be  reduced  with  security,  besides  those  of  the  hands  and  feet.  See 
more  on  this  subject  in  that  passage  of  Celsus  just  now  quoted,  though  I  by  no 
means  recommend  the  following  him  implicitly."* 

Such  were  the  extreme  views  as  to  the  fatality  of  these  accidents,  and 
of  the  feebleness  of  our  resources,  entertained  by  the  ancient,  and  even 
by  the  more  modern  writers  almost  down  to  our  own  day  ;  with  only  rare 
exceptions  these  limbs  were  condemned  either  to  great  and  inevitable 
deformity,  or  to  amputation.  Nor,  if  we  speak  only  of  their  fatality, 
have  surgeons  ceased  to  regard  these  accidents  as  among  the  most  grave 

*  Paulus  iEgineta,  Syd.  ed.,  vol.  ii.  p.  509. 

t  Chirurgeon's  Storehouse.  By  Johannes  Scultetus,  of  Ulrae,  in  Suevia.  London  ed., 
1674,  p.  31. 

*  Johannes  de  Gorter.    Chirureia  repurgata.    Lugduni  Batavorum,  1742,  p.  86. 

*  General  System  of  Surgery,  by  Dr.  Laurence  Heister.  8th  ed.  London,  1768,  vol.  i. 
p.  164.- 

See  also,  *'  De  I'intervention  Chir.  dans  lesLux.  compliqu6e3  du  cou-de-pied,"  by  G.  Poin- 
sot  Paris,  1877. 


806     COMPOUND    DISLOCATIONS    OF    THE    LONG    BONES. 

with  which  they  have  to  deal.  The  danger,  according  to  Sir  Astley 
Cooper,  consists  in  the  rapid  inflammation  of  the  synovial  membranes, 
which  is  speedily  followed  by  suppuration  and  ulceration,  whereby  the 
ends  of  the  bones  become  exposed ;  and  for  the  repair  of  which  lesions 
great  general  as  well  as  local  efforts  are  required,  and  a  high  degree  of 
constitutional  irritation  results.  In  addition  to  which  circumstances, 
"  the  violence  inflicted  on  the  neighboring  parts,  the  injury  of  the  mus- 
cles and  tendons,  and  the  laceration  of  bloodvessels,  necessarily  lead  to 
more  important  and  dangerous  consequences  than  those  which  foUov 
simple  dislocations." 

The  sources  of  danger  enumerated  by  Sir  Astley  Cooper  have  been  regarded 
as  sufScient  to  account  for  their  extraordinary  fatality  by  the  mwority  of  those 
modern  surgical  writers  who  have  alluded  to  the  subject;  but  1  most  oonfea 
that  to  me  they  do  not  appear  so.  In  compound  fractures  the  mortality  is  fu 
less ;  yet  one  might  naturally  suppose  that  when  the  sharp  and  irregular  frag- 
ments are  pressing  into  the  flesh,  among  nerves  and  bloodvessels,  the  irritation 
and  inflammation  would  be  equal,  if  not  more  than  equal,  to  the  irritation  and 
consequent  inflammation  produced  by  exposing  a  joint  surface  to  the  air :  indeed, 
modern  experience  has  suflSciently  shown  that  these  surfaces  are  much  more 
tolerant  of  atmospheric  exposure,  and  of  the  action  of  many  other  irritants,  thin 
surgeons  formerly  supposed.  A  clean  incision  into  a  large  joint,  which  exposes 
the  synovial  membranes  to  the  air,  and  which  permits  the  products  of  inflamma- 
tion to  escape  freely,  is  attended  with  much  less  danger  than  a  small  puncuire 
which  does  not  at  all  permit  the  air  to  enter,  nor  the  increased  synovia  and  the 
pus  to  escape.  Very  grave  results  sometimes  follow  from  large  wounds  into  large 
joints,  but  under  judicious  treatment  such  results  are  the  exception  and  not  toe 
rule.*  But  Sir  Astley  evidently  attributes  more  of  the  bad  consequences  to  the 
exhausting  effects  of  the  efforts  at  repair,  than  to  the  immediate  inflammation 
resulting  from  the  exposure  of  the  joint.  If  is  pretty  certain,  however,  that  a 
majority  of  these  patients  die  at  a  period  too  early  to  render  this  cause  in  any 
considerable  degree  operative. 

As  to  the  bruising  of  the  "muscles  and  tendons,  and  laceration  of  bloodves- 
sels," it  cannot  be  denied  that  it  must  usually  be  greater  than  in  "  simple  dislo- 
cations ;"  and  I  will  not  say  that  it  is  not  in  a  given  number  of  instances  greater 
than  in  the  same  number  of  instances  of  compound  fractures.  The  tissuesi  have 
often  been  thrust  rudely  through  by  a  large  and  smooth  bone,  and  the  tendons 
have  been  stretched  violently  or  torn  completely  asunder ;  while  occasionally 
large  arteries,  which  are  prone  to  hug  the  hones  about  the  joints  are  lacerated 
and  left  to  bleed.  That  the  importance  of  these  complications,  however,  may 
not  be  overestimated,  I  must  state  that  Sir  Astley  Cooper  himself  has  reraarke«i 
how  seldom,  in  compound  dislocations  of  the  ankle-joint,  the  large  arteries  are 
injured  ;  that  a  tearing  of  the  ligaments  and  of  the  tendons  is  almost  as  likely  to 
occur  in  simple  dislocations  as  in  compound  ;  and,  indeed,  that  in  neither  ca?e 
are  the  tendons  usually  ruptured,  but  only  thrust  aside.  Moreover,  the  skin  is 
often  made  to  give  way  not  so  much  from  the  pressure  of  the  round  head  within, 
as  from  the  equal  pressure  of  some  sharp  angular  body  from  without.  In  all 
these  respects,  there  are  many  examples  of  compound  fractures  which  posses!^ 
not  a  whit  of  advantage ;  in  which  cases,  nevertheless,  the  surgeon  feels  very 
little  doubt  ius  to  the  ultimate  cure. 

In  short,  the  causes  which,  according  to  Sir  Astley  Coo])er,  determine  the 
extraordinary  fatality  of  these  accidents,  do  not  sufficiently  differ  from  th<>se 
which  operate  in  compound  fractures  to  occasion  so  great  a  difference  in  result*, 
and  the  fatality  of  compound  dislocations  remains  unexplained  ;  or,  if  surgical 

*  U|>oii  this  point,  see  the  very  able  arlicle.  entitled  "Amputations  an<i  Conij^ound  Frac- 
ture.s."  by  John  0.  Stone,  in  the  New  Journal  of  Medicine,  vol.  iii.of  2d  series,  p.  3lrt.  Nov. 
1H40  ;  and  also  a  paper  entitled  '*  De  la  cons<^rvation  duns  le  traitement  des  fractun*?  ct^ni- 
pli(iu«''e«,"  hy  Ti.  Poinsot.  Paris,  IS73. 
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writers  have  here  and  there  iDtimated  the  true  cause,  they  have  failed  to  give  it 
its  proper  place  and  value. 

The  cause  of  the  greater  fatality  of  compound  dislocations  over  com- 
pound fractures  is  to  be  found  in  the  simple  fact  that  dislocations  are 
generally  reduced,  and  by  splints  or  other  apparatus  successfully  main- 
tained in  place,  while  compound  fractures,  as  my  statistical  report  of 
cases  has  proven,  are  not  generally  reduced  completely,  nor  can  they  by 
any  means  yet  devised,  except  in  a  few  cases,  be  maintained  in  place  if 
reduced.  Broken  limbs,  whether  simple  or  compound  in  their  character, 
will  in  a  great  majority  of  cases  shorten  upon  themselves  in  spite  of  the 
most  assiduous  and  skilful  attempts  to  prevent  it.' 

In  adults  most  bones  break  obliquely,  and  cannot  be  made  to  support 
each  other,  and  even  in  transverse  fractures  the  broken  ends  are  gener- 
ally small  compared  with  the  articular  ends  of  the  same  bones,  and  afford 
a  very  uncertain  and  inadequate  support  for  themselves ;  not  to  speak  of 
the  diflSculty  of  once  bringing  their  ends  into  exact  apposition  where  the 
muscles  are  powerful,  or  where  they  lie  embedded  in  a  large  mass  of  flesh 
so  that  they  eannot  be  felt.  While,  on  the  other  hand,  dislocated  bones, 
whether  simple  or  compound,  are  capable,  when  restored  to  place,  of  sup- 
porting themselves ;  or  with  only  slight  assistance,  their  reduction  may 
be  maintained ;  it  is  also  ordinarily  a  work  of  no  great  difficulty  to  reduce 
them.  Herein,  then,  consists  the  most  important  difference  between  these 
two  classes  of  accidents,  which  are  in  other  respects  so  similar.  In  the 
one,  the  very  nature  of  the  injury  prevents  the  complete  reduction,  and 
the  consequent  violent  strain  of  the  muscles,  tendons,  and  other  soft  tis- 
sues ;  while  in  the  other,  the  nature  of  the  accident  leaves  it  in  the  power 
of  the  surgeon  to  reduce  the  bones,  and  modern  surgery  has  in  a  great 
measure  sanctioned  the  practice  of  maintaining  them  in  place,  in  defiance 
of  the  efforts  of  the  muscles,  and  sometimes,  no  doubt,  at  the  imminent 
hazard  of  the  life  of  the  patient. 

Is  it  not  fair  to  presume  that  tissues  which  have  been  stretched  and  lacerated, 
require  rest  in  order  that  they  may  recover  from  the  effects  of  their  injuries? 
And  if  the  sofl  parts  are  really  more  injured  in  dislocations  than  in  fractures, 
does  not  the  indication  for  rest  become  for  this  very  reason  more  imperative? 

The  shortening  of  limbs  after  fractures,  within  certain  limits  and  in 
certain  cases,  is  a  conservative  circumstance  rather  thaii  one  which  the 
surgeon  should,  in  all  cases,  seek  to  prevent. 

There  is  abundant  evidence  that  the  ancients  had  some  knowledge  of  the  value 
of  rest  to  the  muscles,  tendons,  etc.,  in  the  prevention  of  inflammation  after  com- 
pound dislocations,  since  they  constantly  urge  the  greater  danger  of  reducing 
these  dislocations,  than  of  leaving  them  unreduced ;  and  they  do  not  hesitate  to 
recommend  that,  in  case  violent  inflammation  supervenes  upon  the  reduction, 
the  bone  shall  immediately  be  again  dislocated.  Galen  speaks  very  explicitly 
on  this  subject,  and  says  that  "  the  danger  in  reduction  consists  partly  in  the 
additional  violence  inflicted  on  the  muscles,  and  partly  in  their  being  put  into  a 
stretched  state,  whereby  spasms  or  convulsions  are  brought  on,  and  ganprrene  as 
the  result  of  the  intense  inflammation  which  ensues;''  and  Paulus  ^Egineta 

*  "  Report  on  Deformities  after  Fractures."  Trans.  Ainer.  Med.  Assoc,  vols,  viii.,  ix., 
and  X. 
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remarks  r  *'  For  the^e,  if  reduced,  occjision  the  moit  imminent  danger,  aod  fome- 
tini^n  death  ;  the  aurroujiding  mvrves  and  miiacles  being  inflamed  by  the  exten- 
sion,** ett\ 

Treatment ,^ — ^The  alternatives  w]ii€h  surgery  presents  for  the  treat- 
ment of  these  intractable  accidents  ore  us  follows  :  1.  Reduction  of  the 
bone.  2,  N on- reduction.  3.  Amputfition,  4.  Tenotomy*  5*  Keseo 
tion  and  reduction »  The  questions  for  us  to  consider  are,  first,  by  which 
of  these  several  methods  is  the  life  of  the  patient  rendered  most  st^care! 
and,  second,  when,  of  two  or  more  methods,  all  are  equally  safe,  by 
which  will  he  eufter  the  least  miiiraing  or  mutilation  ? 

Eeductiom, — We  have  seen  already  liow  the  old  surgeons  regarded  ihe 
practice  uf  reducing  compound  dislocations  of  the  larger  joints.  It  is  mi 
difficult,  howeverj  to  find  in  the  record.^  of  surgery  numerous  example* 
of  successful  terminatious  umler  this  practice* 

Dr.  White^  of  HudiOn,  N,  Y.,  has  reported  a  ease  of  this  kind  in  whieh  tkt 
dislocation  was  at  the  ankle- joint,'  Pott  say  a  be  has  «eeu  th  la  practice  o<:ca*io<l« 
ally  sueceed,' and  Mr.  Scott  reported^  a  v^^e  nf  compound  aislocHtlon  of  ibe 
liumerufl  sticceBsiuIly  treated  hj  redaction.  81  r  Astley  Cooper  also  recortk  tef- 
era!  cases  of  compouad  dislocations  at  the  lower  end  of  the  tibia  and  fibula,  sae- 
ceesfuHy  treated  by  reduction. 

A  earefnl  examination,  however,  of  thoae  casei  reported  by  Sir  Astley  at 
having  been  reduced  without  reaection^  and  which  resulted  in  ciire#*  d^J»  nol, 
in  my  opinion,  leave  much  subiutantial  evidence  in  favor  of  the  practice;  or  [»«* 
haps  t  ought  rather  to  say  that  it  leaves  only  a  qualified  evidence  of  iti  pfO* 
priety  in  certain  cmea.  He  hiis  mentioned  about  sixteen  of  these  exam^ei^ 
conif>rising  dislocations  of  the  lower  end  of  the  tibia,  or  of  the  tibia  and  fibok 
outward,  also  inward  and  forward,  all  of  which,  szive  one  quoted  frum  Mr.  Lis- 
ton,  have  been  reported  to  him  by  other  aurgeona,  and  not  one  of  which  had  he 
ever  seen  himself.  Many  of  the  cases  are  refjorted  very  loosely,  evidenth*  io 
reply  to  circular  letterg»  and  from  memory,  without  recorded  notes,  and  by  an 
known,  and  in  some  sense,  irresponsible  surgeons.  It  is  not  always  said  whether 
the  wounds  in  the  soft  parts  were  made  by  the  protrusion  of  the  bones,  or  br 
some  external  violence;  yet  this  is  certainly  a  very  material  point  in  determin- 
ing whether  reduction  is  to  be  followed  by  inflammation  or  not.  The  result*, 
sometimes  only  attained  after  exposure  to  great  hazards,  are,  after  all,  often  suf- 
ficiently unfavorable. 

It  will  be  noticed,  also,  that,  in  Cases  152  and  153,  the  astragalus  was  commi- 
nuted and  removed,  either  at  first  or  at  a  later  day ;  and  in  Cases  154,  155, 156, 
and  160,  the  tibia,  and  also  probably  the  fibula,  were  broken,  and  it  does  not 
appear  but  that  in  consequence  of  this  complication  the  limb  became  shortened, 
and  the  muscles  were  thus  put  at  rest,  very  much  as  if  the  bones  had  been  re- 
sected ;  and  in  one  of  the  cases  enumerated  under  161,  the  lower  end  of  the  tibia 
spontaneously  exfoliated.  That  a  comminution  or  that  any  fracture  of  the  asing- 
aius,  or  of  the  tibia  and  fibula,  should  be  regarded  in  these  cases  as  rendering  the 
accident  less  grave,  can  only  be  comprehended  by  a  full  appreciation  of  the  value 
of  relaxation  of  the  muscles. 

The  few  cases  which  remain  after  this  exclusion  do  indeed  illustrate 
how  nature  and  skill  may  triumph  over  great  difficulties,  but  nothing 
more.  It  is  possible,  also,  that  some  of  these  examples  of  recovery  after 
reduction  may  admit  of  an  explanation  entirely  consistent  with  my  own 
views  of  the  true  source  of  the  danger  in  these  accidents,  if  indeed  thev 
do  not  tend  actually  to  confirm  my  doctrines.    I  have  myself  seen  several 

>  White,  Amer.  Journ.  Med.  Sci.,  Nov.  1828,  p.  109. 

»  Pott,  Chirurg.  Works,  vol.  ii.  p.  243.  '  Lancet,  March,  \^7. 
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examples  of  complete  recovery  after  reduction  of  compound  dislocutiona 
at  the  ankle-joint,  altlioufjh  rej^ection  was  not  practised  ;  in  one  of  wlileli, 
all  the  tissues,  or  nearly  all  of  winch  suffered  any  injury,  were  completely 
torn  asnnder,  and  therefore  wholly  removed  from  the  danger  of  wliich  I 
have  spoken* 

The  example  referred  to  is  tlie  following :  .L  B,,  tet.  30,  wm  cauti^ht  in  tht'  Low- 
line  of  a  canal-boat,  causing  a  cnmpimnd  dislocation  of  the  right  aiikle-joiiU.  I 
found  the  foot,  immediately  after  the  iiccidetit,  thrown  completely  back  against 
the  lower  part  of  tlie  leg,  the  integnmentB  in  front  of  the  joint,  as  well  as  all  of 
the  tendons  and  ligameiitson  this  Me,  being  eutnpletely  l«irn  asunder,  while  the 
teodo  Achillisi,  and  the  tendnns  behiarl  br*th  of  the  miUb^t^li,  with  the  corre- 
sponding integumentij,  were  nninjiired.  This  imniunity  of  the  tissues  behind 
tne  malleoli  was  due  to  the  direction  in  which  the  loot  was  drawn,  namely, 
directly  backward.  Everything  which  had  suffered  it  strain  being  thoroughly 
severed,  1  did  not  hesitate  to  at teaipt  to  ^ave  the  limb  without  resection.  The 
reductitm  was  iiceninplished  very  ea*^ily.  The  leg  and  foot  were  placed  in  A 
box  tilled  with  bran,  and  cool  water  dressings  were  applied  to  the  portion  which 
was  ejcpu?<ed.  On  the  twcnty-secfmil  df*y  the  linib  wa-^  removed  from  the  bran 
to  a  pillow,  the  union  being  sullicitr'nt  not  to  demund  ^o  much  lateral  support. 
He  left  the  hospital,  the  wound  having  closed,  but  the  ankle  remaiuing  swollen 
and  stiltl 

I  have  also  seen  two  cases  in  which  the  foot  has  been  nearly  severed  from  the 
leg  througlj  the  ankle-joint,  by  means  of  a  '*  reaper/*  In  each  case  the  patient 
was  standing  with  his  back  to  the  machine,  and  one  of  the  blades  cut  horizon- 
tally from  aide  to  side,  severing  everything  exce])t  about  three  inches  of  Hitegu- 
tnonts  in  front,  and  the  extensor  tendons  of  the  tfjcs.  In  the  tirst  instance^ 
having  seen  the  patient,  a  gentleman  nearly  ^K)  years  of  age,  within  three  or  four 
hours  after  the  receipt  of  the  injury,  I  found  him  exceedingly  exhausted  by  the 
hemorrhage.  Both  malleoli  were  cut  off  smoothly,  the  knife  having  severed  the 
Jimb  so  exactly  through  the  joint,  as  to  have  incised  the  cartilage  of  incrustation 
at  but  one  or  two  points.  Having  secured  the  bloodvessels,  I  replaced  the  foot, 
and  after  a  few  days  of  attendance  I  left  him  in  charge  of  Dr.  Robinson,  ♦dLiin- 
caster,  N.  Y.,  to  whose  diligence  and  skill  the  patient  is  no  doubt  mainly  indebted 
for  his  rec<»very.  After  the  lapwe  of  nearly  erne  year  he  was  able,  by  the  assist- 
ance of  a  shoe  furnished  with  lateral  aupfwrt.^,  to  walk  very  well.  In  the  second 
case,  which  was  only  brought  to  my  notice  some  months  after  the  accident 
occurred,  in  con8ei]|uence  of  a  troublesome  tistala  near  the  ankle-joint,  the 
recovery  had  been  complete  except  that  a  small  fragment  of  one  of  the  malleoli 
was  necrosed  and  required  removal. 

Dr,  J  lard,  of  Niagara  Co,,  N.  Y,,  waa  equally  fortunate  in  a  case  of  compound 
dislocation  of  the  shoulder-jednt.  This  was  in  the  person  of  G,  T.,  tet,  HO,  who 
was  caught  in  the  gearing  of  a  threshing-machine,  which,  having  drawn  him  in 
with  great  force,  dislocated  the  head  ol"  the  left  humerus  downward  through  the 
intendments  into  the  axilla.  Rethiction  was  accomplished  according  to  the 
method  recommended  l>y  Nathan  8niith,  by  pnlling  from  each  wrist  at  right 
angles  with  the  body,  while  the  operator  himself  seized  the  naked  head  of  the 
humerus  with  his  left  band,  bin  right  rcjsting  upon  the  top  of  the  shoulder,  and 
pushed  it  into  place.  The  lime  occupied  in  the  reduction  was  ahont  thirty 
seconds.  The  for*^^'arm  was  then  suspended  in  a  sling,  and  the  venous  hemor- 
rhagej  occit^ioned  by  a  rupture  of  the  subclavian  vein,  was  arrented  by  compres- 
sion. The  tegumontary  wound,  between  three  atid  four  inches  in  It-iigtb,  was 
lubBequeatly  closed  by  suttires,  and  coo!  water  dressings  were  applied.  On  the 
fourth  day  the  wound  bad  united  by  11r-*t  intention,  and  the  man  was  walking 
about  his  room.  In  less  than  a  month  he  was  dismissed  cured,  and  in  the  fol- 
lowing harvest  he  was  able  to  cut  his  own  hay  and  grain,  and  to  use  hia  arm  as 
before  the  acciilent," 

Miller  and  Hoffman  reduced  successfully  a  compound  dislocation  of  the  knee,* 


H     Miller  an 


Hurd,  BiitTalo  Med.  Journ.,  vol.  ix.  p.  119. 

Miller  aiid  lltjifmann,  London  Me<i.  Repoi?.,  voK  xjtiv.  p.  346. 
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And  Gtilll  hujs  cominuDicated  a  similar  case  lo  Matgaigne.^  Whether  either  of  the 
last  three  mentioned  examplea  admit  of  tbe  same  explanation  aa  the  precjeding 
tbrt^e,  I  am  unable  to  say,  but  whether  they  do  or  do  not,  they  are  too  excep- 
titnmi  in  their  charactertoprejiidice  materially  the  argument  which  I  shall  here- 
ailer  make  In  favor  of  resect  ion. 

It  is  not  pretended  that  the  few  eases  which  I  have  mentioned  in  tbe 
preceding  pages  are  all  of  the  compound  dislocations  of  the  larger  joints, 
successfully  treated  by  reduction,  which  have  been  recorded ;  nor  are 
they  all  which  have  come  under  my  own  observation ;  nevertheleaa,  I 
repeat,  success  by  this  method  has  up  to  this  moment,  whatever  plan  of 
after-treatment  has  been  adopted,  been  found  to  be  the  exception  and 
not  the  rule.  I  speak  now  more  especially  of  those  dislocations  of  this 
class,  which  are  rendered  compound  by  the  thrusting  of  the  dislocated 
bone  til  rough  the  flesh,  and  which »  in  my  experience,  constitute  by  fir 
tlie  largest  proportion  of  these  examples. 

Nou-redtictioii. — While  it  is  troe  that  not  many  caaej  of  compound 
dielocationjs!,  especially  of  the  larger  joints,  can  be  found  recorde^i  as 
having  terminated  favorably  after  reduction,  yet  it  will  be  very  difficult 
to  find  an  equal  number  of  cases  of  compound  dislocations,  unreduced, 
which  have  terminated  favorably.  The  fact  is,  no  doubt,  that  at  the 
present  day  very  few  snrgeons  would  feel  themselves  justified  in  leaviag 
a  bone  out  of  place  unless  they  proceeded  to  amputate/ 

I  have  reported  a  com  pound  dislocation  at  the  ankle  foint,  which,  being  unre- 
duee-d,  lertninated  fatally  on  the  twenty-eigbth  day.  TbiM  is  the  only  exanipit* 
of  a  conif^ound  dislocation  of  a  long  hoDe^  left  unreduced,  which  ha^  fallen  under 
my  ohftervation  ;  excepting,  of  courae,  thoae  cba&a  iii  which  ampntatiou  wai 
immediately  practiied. 

The  united  testimony,  however,  of  the  old  surgeons,  who  generally 
neither  amputated  nor  adopted  the  method  of  resection,  but  who  recom- 
mended and  practised  non-reduction,  is,  that  it  is  much  more  safe  to 
leave  these  bones  unreduced,  than  to  attempt  immediate  reduction ;  and 
I  see  no  reason  to  doubt  the  correctness  of  their  opinions  in  this  matter. 
But  whether  it  would  be  more  safe  to  leave  such  limbs  unreduced,  or 
having  practised  resection  to  restore  them,  is  another  question,  in  which 
the  advantage  and  comparative  safety  of  the  latter  practice  are  too  obvious 
to  require  explanation  or  defence. 

Amputation,— ^Says  Pott:  **  When  this  accident  (dislocation  of  the 
ankle)  is  aceompanitd,  as  it  somutiraes  is,  with  a  wound  of  the  integu- 
ments of  the  inner  ankle,  and  that  made  by  the  protrusion  of  the  bone, 
it  not  unfrequently  ends  in  a  fatal  gangrene,  unless  prevented  by  timely 
amputation,  though  I  have  several  times  seen  it  do  very  well  without." 
And  Sir  Astley  Cooper,  speaking  of  compound  dislocations  of  the  ankle- 
joint,  remarks  :  *'  Thirty  years  ago  it  was  the  practice  to  amputate  limbs 
for  this  accident,  and  the  operation  was  then  thought  absolutely  neces- 
sary for  the  preservation  of  life,  by  some  of  our  best  surgeons.'*  Nor 
is  it  diiJicult  to  see  by  what  reji&oning  surgeons  of  "  thirty  years  ago" 
liad  fallen  back  upon  this  desperate  remedy.     Both  reduction  and  non- 

'  (Tajli,  Miilgiii^inet  r»p>  dt.>  torn.  ii.  p.  958. 

*  TrnEL^atii*)!]*^  of  Iho  Ne^ir  York  State  Medical  Society,  1855. 
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iuction  having  jiroven  eininently  fiuzunlous,  in  tfie  aUseiice  of  perhaps 
both  knowle<li;e  lunl  exf»erit*nee  in  rejection,  they  tinsilly  a(lo|>teU  the 
llterniitive  oF  amputation,  as  that  whit*h  iifter  all  iiiU8t  give  to  the  patient 
be  best  cliaiice  for  liie  ;  and  were  no  other  alternatives  to  be  prei?ente<J, 
liis  would  be  my  choice  in  a  large  proportion  of  cases.  It  must  not  be 
'^understood,  however,  that  amputation  is  an  expedient  wholly  free  from 
danger;  or,  indeed,  that  the  chances  of  the  patieut  are,  in  the  average, 
very  greatly  increased  by  this  practice. 

Of  thirteen  amputotkma  inade  for  compMiiint  disWeations  at  the  ankle-joint* 
the  Royal  Infirmary  al  Edinburgh,  only  two  resalted  in  the  recovery  of  the 
*Bntii.^     Alluding  to  which,  Mr.  Ferguinson  reniark^^ :  "An  amount  of  mor- 
which  may  well  iacliac  the  surgeon  to  act  upon  the  doctrine  inculcated 
Sr  Astley  Cooper '^  (to  iittempt  to  Have  the  limb  by  reduction).     But  Mr. 
?ergU880n   has  added  a  sentiment  which    acc*jrdj^  very  closely  with  my  own 
experience  and  tj|iiniona.     "  I  fear,  however,  thiit  in  the  attempts  which  have 
P>een  made  to  save  the  fiiot  (by  reduction),  the  remilt«  hi  all  the  cased  have  not 
net  with  the  «ame  publicity — that  the  insianeeji  where  ampntntion  hm  been 
Mterward  necesKary,  or  where  death  ban  been  the  eoiise<]ueuce.  have  not  always 
'  een  recorded;  and,  from  what  I  have  myself  seen,  I  would  caution  the  inex- 
perienced practitioner  from  being  over-sang  nine  in  anticipating  a  happy  result 
every  exiunple." 

Tenotomy. — ^As  a  means  of  overcoming  the  resistance  of  the  muscles, 

and  for  ibe  jmrpose  especially  of  facilitating  the  reduction,  tenotomy  hai* 
been  proposed ;  first  by  Dieffeubach  iri  cases  of  ancient  unreduced  dis- 
locations. But  Wni.  Hey,  Jr.,  was  the  first  to  make  a  practical  applica- 
tion of  this  suggestion  in  a  case  of  compound  dislocation.  After  cutting 
the  tendo  Achillis,  the  ankle  being  dislocated,  the  reduction  was  easily 

fected,  but  a  strong  tendency  to  displacement  backward  remained,  and 
lie  was  obliged  afterward  to  cut  tlie  tendons  of  the  tibialis  posticus  and 
lexer  iongus  digitonim/ 

This  method,  based  in  some  degree  upon  a  very  correct  notion  of  the 
Principal  sources  of  difficulty,  I  reganl  as  in  most  cases  totally  imprac* 
licable^  at  least  to  any  useful  ora*le(juate  extent.  In  order  to  be  efficient, 
usually,  nil  the  tendons  passing  the  articuhitions  must  be  cut,  or  nearly 
all  of  them  ;  and  I  doubt  whether  the  judgment  of  any  discreet  surgeon 
,will  ever  sanction  such  an  extreme  measure.     Nor  do  I  think  that  in  the 

DJnt  uf  view  in  which  I  am  now  considering  this  subject,  having  ref- 

rence  only  to  the  question  of  danger,  if  tlie  cutting  of  the  tendons  was 
^Bufficiently  extensive  to  have  any  real  effect  in  facilitating  the  reduction, 
the  practice  would  be   found  to  have  any  advantage  over  other  methods 
\nown   to  be  eminently   dangerous.     Certainly  in  no  case  would  the 

irgeon,  in  my  opinion,  be  justified  in  cutting  any  other  than  the  tendo 
'Achillis. 

Besection. — Resection  presents  itself  f^r  our  consideration  as  the  only 
ing  surgicid  expedient,     ilost  of  the  early  writers  understood  the 

Becta  of  a  constant  strain  ujion  the  muscles  in  increasing  the  danger  of 
bpasnjs,  inflammation^  an<l  death  ;   but  in  general  they  have  suggested  no 

emedy  but  non*rcduction  or  amputation. 


»  E<liitb,  Med.  Moiitlily,  An^.  1H44. 

»  Hey,  Tmrifl.  of  Prnvi'nc,  Me<i.  nud  Surg.  Aetoct  vol,  xii.  p,  171,  I8i4. 
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Hippocrates,  however,  uses  the  following  language,  after  speaking  of  resectioD 
of  protruding  bones  in  accidental  amputations  or  in  fractures  of  the  fingers: 
"  Complete  resection  of  bones  at  the  joints,  whether  the  foot,  the  hand,  the  leg. 
the  ankle,  the  forearm,  the  wrist,  for  the  most  part,  are  not  attended  with  danger, 
unless  one  be  cut  off  at  once  by  deliquium  animi,  or  if  continued  fever  super- 
vene on  the  fourth  day."  To  which  passage  the  translator  adds  the  followine 
note :  "  This  paragr^^ph  on  resection  of  the  bones  in  compound  dislocations  and 
fractures  contains  almost  all  the  information  on  the  subject  which  is  to  be  fouod 
in  the  works  of  ancient  medicine."  Celsus  notices  the  practice  of  resection  in 
compound  dislocations  very  briefly  as  follows:  ''Si  nudum  os  eminet,  impedi- 
mentum  semper  futurum  est;  ideo  quod  excedit,  abscindendum  est." 

Mr.  Hey,  of  Leeds,  was  the  first  of  modern  surgeons  who  called  especial  atten- 
tion to  the  value  of  resection  in  compound  dislocations.  Subsequently,  Mr. 
Parks,  of  Liverpool,  in  an  "  Account  of  a  New  Method  of  Treating  Diseases  of 
the  Joints  of  the  Knee  and  Elbow,"  advocated  the  practice  of  resection  in  certain 
cases  of  diseases  of  these  joints,  but  especially  in  "  affections  of  the  joints  pro- 
duced by  external  violence."  M.  Lev^ille,  in  France  also,  following,  as  he 
afiSrms,  the  guidance  of  Hippocrates,  has  advocated  a  similar  practice. 

Velpeau,  Syme,  Fergusson,  Erichsen,  Miller,  Liston,  Chelius,  Lizars,  Gibson. 
Norris,  under  certain  circumstances,  and  especially  where  the  bones  cannot 
otherwise  be  reduced,  and  where  the  dislocations  occur  in  certain  joints,  and 
especially  the  elbow  and  ankle-joints,  recommend  resection.  To  which  names  I 
may  add  that  of  Sir  Astley  Cooper,  who  has  considered  the  subject,  as  applied 
to  the  ankle-joint,  quite  at  length,  and  who  says:  "Ihave  known  no  case  of 
death  when  the  extremities  of  the  bone  "  (tibia,  at  the  ankle)  "  have  been  sawed 
off,  although  I  shall  have  occasion  to  mention  some  cases  which  terminated 
fatally  when  this  was  not  done." 

Why  resection  should  diminish  the  danger  to  life,  by  placing  at  rest 

the  injured  muscles,  has  been  already  sufficiently  considered;    but  it 

seems  not  improbable  that,  if  the  synovial  membranes  are  actually  more 

susceptible  of  violent  and  dangerous  inflammation  than  the  other  tissues 

about  the  joints,  then  would  this  source  of  danger  be  removed  just  in 

proportion  as  the  synovial   membranes  themselves  are  removed.     Such. 

indeed,  was  the  arfjrunient  used  by  Sir  Astley;  and  Mr.  South,  in  a  note 

to  Chelius,  when  referring:  to  this  fact,  has  made  thefollowinijj  stateinoni: 

...  . 

"  In    compound  dislocations   of  the  ankle-joint,   with   protrusion  of  the 

shin-bone  througli  the  wound,  most  English  surgeons  saw  ofl*  the  joint 
end,  not  merely  to  render  reduction  more  easy,  but  also,  accordinjr  to 
Sir  Astley  Cooper's  opinions,  to  lessen  the  suppurative  process,  by  tliinin- 
ishing  the  synovial  surface.  This  mo<le  of  practice  is  certainly  not  com- 
monly followed  in  reference  to  otlier  joints,  and  the  younger  Cliue  wa.* 
always  opposed  to  its  being  resorted  to  in  dislocated  ankle." 

The  following  cases  having  occurred  under  my  own  eye,  will  serve  to  illustrate 
the  value  of  the  principle  which  I  have  been  endeavoring  to  establish:  S.  A.. 
2et.  24,  was  caught  by  the  cable  of  a  vessel,  dislocating  the  left  tibia  at  its  lower 
end  inward,  and  breaking  the  fibula  two  inches  above  the  ankle.  I  was  imme- 
diately called,  and  found  the  tibia  protruding  through  the  skin  about  three 
inches.  The  periosteum  was  torn  up,  and  the  cartilaginous  surface  of  the  end 
of  the  bone  was  roughened.  His  thijrh  was  also  severely  bruised  and  laceraie*!. 
but  the  bone  was  not  broken.  Dr.  l^oardinann  assisting  me,  we  attempted  u» 
reduce  the  bones,  but  with  our  hands  we  found  it  impossible  to  do  so.  I  prt>- 
ceeded  immediately  to  remove  about  one  inch  and  a  half  of  the  lower  end  of 
the  tibia  with  the  saw.  The  remaining  portion  was  then  brought  easily  into 
place,  and  the  wound  dressed  with  sutures,  adhesive  strips,  bandages,  and  ligbt 
splints.  The  wound  in  the  le;^  healed  kindly,  with  only  a  slight  amount  of 
intlaniniatioii  and  suppuration.  Violent  inflammation,  however,  occurred  in  the 
thigh,  followed  by  extensive  suppuration  and  sloughing.     This,  in  fact,  proved 
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to  be  by  far  the  most  serious  injury,  and  that  which  most  endangered  his  life 
and  delayed  his  recovery.  After  about  two  months,  the  ankle  was  in  such  a 
condition  as  to  require  little  or  no  further  attention.  The  fragments  of  the 
fibula  had  shortened  upon  each  other  and  were  united,  so  that  the  tibia  rested 
upon  the  astragalus.  It  was  nearly  two  months,  however,  before  he  began  to 
walk,  owing  to  the  condition  of  his  thigh.  Fourteen  months  after  the  accident 
he  called  at  my  office.  He  was  then  employed  again  as  a  sailor  on  board  the 
schooner  Sebastopol,  and  performed  all  the  duties  of  an  ordinary  deck-hand. 
His  leg  is  shortened  one  inch  and  a  quarter ;  from  which  it  seems  that  there  has 
been  some  deposit  upon  the  end  of  the  bone,  which  has  compensated  for  one 
quarter  of  an  inch  of  that  which  I  removed.  The  ankle  is  perfect  in  its  form, 
being  neither  turned  to  the  right  nor  to  the  left,  and  he  treads  square  and  firm 
upon  the  sole  of  his  foot.  There  is  considerable  freedom  of  motion,  especially 
in  flexion  and  extension.    Occasionally  it  becomes  a  little  swollen  and  painful. 

January  1,  1875,  R.  W.,  set.  45,  was  admitted  to  ward  13,  Bellevue  Hospital, 
having  just  been  injured  by  a  street-car.  She  was  in  good  health,  but  very  fat, 
weighing  185  lbs.  She  was  found  to  have  a  compound  dislocation  at  the  right 
ankle-joint — the  tibia  being  thrust  completely  through  the  flesh — and  also  a 
fracture  of  the  fibula.  Dr.  Lewis,  the  house  surgeon,  reduced  the  dislocation  at 
once,  and  easily,  and  then  sent  for  me.  I  advised  an  attempt  to  save  the  limb 
without  resection,  and  by  supporting  the  limb  with  the  plaster-of- Paris  dressing. 
This  dressing  was  applied  fourteen  hours  after  the  accident  by  Dr.  Lewis,  a 
window  being  made  opposite  the  ankle.  January  3,  the  window  was  enlarged. 
January  5,  gangrene  and  phlebitis  had  occurred  ;  fenestra  again  enlarged. 
January  7,  entire  splint  laid  open,  and  hot-water  dressings  applied.  Januarv 
12,  suspended  limb.  January  21,  the  condition  of  the  limb  very  critical;  and, 
in  a  consultation  composed  of  the  visiting  surgeons,  we  were  equally  divided 
between  amputation  and  resection.  It  was  permitted,  therefore,  that  I  should 
choose  my  own  course.  I  immediately  resected  two  inches  of  the  lower  end  of 
the  tibia,  and  placed  the  limb  again  in  a  sling  supported  with  compresses  as 
means  of  lateral  support,  and  warm-water  dressings  were  continued.  The  sub- 
sequent progress  of  the  case  was  very  slow,  and  there  were  several  smart  attacks 
of  erysipelas,  so  that  her  life  was  at  times  in  danger;  but  finally  all  unfavorable 
symptoms  disappeared,  and  on  the  first  of  May,  the  ankle  was  in  perfect  shape, 
admitting  of  some  flexion  and  extension,  and  the  wounds  were  almost  com- 
pletely closed.  It  is  now  apparent  that  a  resection  on  the  first  day  would 
have  been  the  most  judicious  practice,  but  that  even  at  a  later  day  it  saved  her 
life. 

In  a  case  of  compound  dislocation  of  the  upper  end  of  the  humerus,  occurring 
also  under  my  own  observation,^  in  which  reduction  was  followed  by  death,  I 
have  now  much  reason  to  believe  that  if  I  had  practised  resection  before  the 
reduction,  my  patient's  chances  for  recovery  would  have  been  greatly  increased ; 
perhaps  also  the  case  of  compound  dislocation  of  the  wrist-joint  recorded  in  the 
same  volume  (p.  68),  in  which,  having  reduced  the  bones,  I  was  subsequently 
compelled  to  amputate,  may  equally  illustrate  the  hazard  to  which  the  practice 
of  reduction  without  resection  must  often  expose  the  patient.  The  same  remarks 
[  will  venture  to  apply  to  the  case  of  compound  dislocation  of  the  hip,  of  which 
I  have  already  spoken  as  having  occurred  in  the  practice  of  Dr.  Walker,  of 
Charlestown,  Mass.  Had  the  head  of  the  femur  been  resected  before  its  reduc- 
tion, I  cannot  doubt  that  the  unfortunate  man's  chance  for  recovery  would  have 
been  very  greatly  improved. 

Thus,  if  we  consider  the  question  of  the  life  of  the  patient  only,  the 
argument  and  the  testimony  seem  to  favor  resection,  in  a  great  majority 
of  cases  of  compound  dislocations  occurring  in  large  joints,  and  in  a  con- 
siderable number  of  cases  of  similar  accidents  in  the  smaller  joints.  It 
is  certainly  more  safe  than  non-reduction  or  reduction  without  resection, 
and  it  is  probably  quite  as  safe  as  amputation. 

1  Trans.  New  York  Stale  Med.  Soc,  lJ*5o,  p.  27,  case  14, 
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Poinsot,  who  hm  collected  82  report^  cases  of  immediate  r^eclion  prftctlial 
for  compound  dmlocations  of  the  ankte-jomt,  found  6S  cures,  10  daftw,  ftnd4 
seeotidary  ftttiputfltions,  tif  which  latter  one  was  cured,  two  died.  And  ihe  reitik 
in  the  fourth  was  a ri known. 

But  there  is  another  queition,  which  is,  in  my  e.^^timatioti^  seconiiafj 
to  the  one  now  considered,  but  wliich  is  often,  in  the  estimation  of  the 
patient  himself,  of  the  first  importance,  namely,  by  which  method  will  he 
suffer  the  least  maiming  or  mutilation?  This  question  I  do  not  find  it 
difficult  to  on&wer.  Certainly  it  is  not  by  non-ieduction  or  ainptitatioD: 
and,  putting  tenotomy  aside,  it  is  now  a  question  only  between  reduction 
without  resection,  and  reduction  wuth  resection.  These  two  methods,  one 
of  which  experience  has  shown  to  be  fraught  with  danger,  and  the  other 
of  which  experience  has  shown  to  be  relatively  safe,  are  now  to  be  com* 
pared  in  a  point  of  view  in  which  their  antagonisms  are  perhaps  leas  cod- 
spicuouBj  yet  sufficiently  marked. 

First,  In  either  case  the  inflammation  consequent  upon  the  injury  mt? 
be  violent,  and  the  recovery  slow  and  tedious.  The  same  arguments 
however,  which  1  have  applied  to  the  question  of  the  comparative  dano«T 
of  the  two  modes,  must  apply  with  nearly  equal  force  to  this  question  of 
maiming;  since  the  atqount  of  umlming  must  often  be  governed  by  tli€ 
inieneity  and  duration  of  the  inflammation,  and  upon  this  point  the  teeti- 
mony  has  been  shown  to  be  in  favor  of  resection.  Not  only  is  the  du^ 
of  maiming  rendered  more  consideiuble  by  reduction  witliout  reifeti^. 
heeaiise  the  inflammation  is  so  much  more  likely  to  extend  to  the  tendcKa? 
and  muscles,  causing  them  to  adhere  to  each  other,  and  to  become  >ol>' 
sequently  atrophied,  a  condition  fmm  which  they  often  never  coiupletek 
recover;  but  also  because  the  ligaments  and  capsules  of  the  joints^  ^i» 
the  synovial  surfaces,  are  in  consequence  encroached  upon,  and  the  free- 
dom of  motion  is  ever  afterward  greatly  restricted,  if  not  completely  lost 
This  marked  impairment  of  the  functions  of  the  joint  does  not  always 
happen,  but  it  cannot  be  denied  that  it  does  generally.  Indeed,  it  is  by 
no  means  uncommon  for  these  accidents  to  be  followed,  after  ulcerations 
of  the  cartilage,  by  copious  bony  deposits  in  and  around  the  joints.  How 
is  it,  on  the  other  hand,  with  these  joints  after  resection  ?  I  have  thus 
far  heard  of  no  cases  in  which  complete  ankylosis  resulted ;  but  in  til 
considerable  freedom  of  motion  has  returned,  and  in  some  the  restoration 
in  this  respect  has  been  nearly  or  quite  as  complete  as  before  the  accideDt 

Poinsot  has  also  made  a  very  careful  rhumi  of  the  results  of  resection  in  regutl 
to  the  usefulness  of  the  limb.  In  forty-one  cases  where  the  patients  have  been 
seen  after  complete  recovery  there  is  not  a  single  failure ;  only  it  is  obserred 
that  in  the  case  of  Oilier,  there  existed  a  slight  deviation  of  the  foot  backward, 
which  was  corrected  by  apparatus.  In  all  of  these  cases  the  patients  walked 
well,  and  were  able  to  resume  their  previous  occupations,  k  similar  analysis 
made  by  the  same  writer,  of  examples  treated  by  reduction  and  without  resec- 
tion, gave  the  following  results:  In  nineteen  of  twenty-three  cases,  the  paticnte 
could  walk  without  artificial  support :  in  one  case  the  aid  of  a  cane  or  of  otlier 
support  was  required ;  three  times  the  foot  was  ankylosed  in  a  vicious  positioo, 
and  remained  painful,  and  the  patients  were  obliged  to  ask  for  surgical  inte^ 
ference;  in  two  of  these  latter  cases  amputation  was  practised,  and  in  one  resec- 
tion, the  resection  restoring  to  the  patient  a  useful  limb.* 

»  Poinsot.  op.  cit..  p.  1238. 


COMPOUND    DISLOCATIONS    OF    THE    LONG    BONES.      816 

Kerr,  of  Northampton,  says:  "Several  cases  of  compound  dislocation  of  the 
ankle  have  fallen  under  my  care,  and  it  has  been  uniformly  my  practice  to  take 
off  the  lower  extremity  of  the  tibia,  and  to  lay  the  limb  in  a  state  of  semiflexion 
upon  splints;  by  this  means  a  great  degree  of  painful  extension  and  the  conse- 
quent nigh  degree  of  inflammation  are  avoided.  The  splints  I  used  are  exca- 
vated wood,  and  much  wider  than  those  in  common  use,  with  thick  movable 
pads  stufied  with  wool.  I  keep  the  parts  constantly  wetted  with  a  solution  of 
liquor  ammonise  acetatis,  without  removing  the  bandage.  In  my  very  early  life, 
upwards  of  sixty  years  ago,  I  saw  many  attempts  to  reduce  compound  disloca- 
tions without  removing  any  part  of  the  tibia;  but,  to  the  best  of  my  recollection, 
they  all  ended  unfavorably,  or,  at  least,  in  amputation.  By  the  method  which 
I  have  pursued,  as  above  mentioned,  I  have  generally  succeeded  in  saving  the 
foot,  and  in  preserving  a  tolerable  articulation." 

Sir  Astley  Cooper  has  made  a  valuable  experiment  to  determine  the  condition 
of  the  new  joint  under  these  circumstances;  and  the  vast  number  of  examples 
in  which  resection  has  now  been  practised  in  cases  of  caries  of  the  articulating 
surfaces,  and  their  results,  add  still  more  substantial  proofs  as  to  the  usefulness 
of  the  joints  after  such  operations.  "I  made  an  incision  upon  the  lower 
extremity  of  the  tibia,  at  the  inner  ankle  of  a  dog,  and.  cutting  the  inner  por- 
tion of  the  ligament  of  the  ankle-joint,  I  produced  a  compound  dislocation  of 
the  bone  inward.  I  then  sawed  ofi*  the  whole  cartilaginous  extremity  of  the 
tibia,  returned  the  bone  upon  the  astragalus,  closed  the  integuments  by  suture, 
and  bandaged  the  limb  to  preserve  the  bone  in  this  situation.  Considerable 
inflammation  and  suppuration  followed ;  and  in  a  week  the  bandage  was  re- 
moved. When  the  wound  had  been  for  several  several  weeks  perfectly  healed, 
I  dissected  the  limb.  The  ligament  of  the  joint  was  still  defective  at  the  part  at 
which  it  had  been  cut.  From  this  sawn  surface  of  the  tibia  there  grew  a  liga- 
mento  cartilaginous  substance,  which  proceeded  to  the  surface  of  the  cartilage 
of  the  astrasalus  to  which  it  adhered.  The  cartilage  of  the  astragalus  appeared 
to  be  absorbed  only  in  one  small  part ;  there  was  no  cavity  between  the  end  of 
the  tibia  and  the  cartilaginous  surface  of  the  astragalus.  A  free  motion  existed 
between  the  tibia  and  astragalus,  which  was  permitted  by  the  length  and  flexi- 
bility of  the  ligamentous  substance  above  described,  so  as  to  give  the  advantage 
of  a  joint  where  no  synovial  articulation  or  cavity  was  to  be  found.  This  experi- 
ment not  only  shows  the  manner  in  which  the  parts  are  restored,  but  also  the 
advantage  of  passive  motion  ;  for,  if  the  part  be  frequently  moved,  the  interven- 
ing substance  becomes  entirely  ligamentous;  but,  if  it  be  left  perfectly  at  rest 
for  a  length  of  time,  ossific  action  proceeds  from  the  extremity  of  the  tibia  into 
the  ligamentous  substance,  and  thus  produces  an  ossific  ankylosis.*' 

Second.  Is  it  not  probable,  moreover,  since  the  limb  can  be  retained 
in  place  so  much  more  easily  after  resection,  that  it  will  actually,  in  a 
majority  of  cases,  be  found  to  have  been  retained  in  place  more  perfectly  ? 
Even  after  simple  dislocations,  especially  in  those  occurring  at  the  ankle- 
joint,  great  deformity  and  much  maiming  are  the  not  unfrequent  results, 
and  that,  too,  when  all  diligence  and  care  have  been  employed.  It  has 
been  impossible  always  to  maintain  a  perfect  apposition  in  the  articulating 
surfaces.  How  much  greater  must  be  this  difficulty  in  cases  of  compound 
dislocations. 

Third.  The  only  argument  which  remains  in  favor  of  reduction  with- 
out resection  is  the  necessary  shortening  of  the  limb  after  resection. 
But  this  need  seldom  perhaps  exceed  three-quarters  of  an  inch,  and 
often  not  more  than  half  an  inch ;  an  amount  of  shortening  which,  as  I 
have  had  occasion  to  prove  when  treating  of  fractures,  does  not  neces- 
sarily produce  a  halt,  and  which  indeed  is  often  not  known  to  exist  by 
the  patient  himself. 

It  is  claimed  that  the  experience  of  Heine.  Langenbeck,  Volkmann,  Hueter, 
and  other  German  surgeons,  has  shown  that  in  a  considerable  number  of  cases, 
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when  these  resections  have  been  made  by  the  subperiosteal  methods,  no  shorten- 
ing whatever  has  resulted.* 

Fourth.  It  must  not  be  inferred  that  the  author  intends  to  recommend 
resection  as  a  universal  practice  in  cases  of  compound  dislocations  of  the 
long  bones.  He  has  only  sought  to  determine  in  a  general  manner  its 
relative  value  as  compared  with  other  modes  of  procedure ;  and  especially 
has  it  been  his  intention  to  bring  more  prominently  into  view  the  impor- 
tance of  rest  and  relaxation  to  the  muscles,  as  an  element  in  the  treat- 
ment most  essential  to  success.  To  declare  its  special  application  to  cases 
would  demand  a  treatise  more  elaborate  than  it  was  proposed  to  write. 
If,  however,  one  were  to  speak  of  the  individual  bones  only,  there  seems 
suflScient  authority  in  the  facts  and  arguments  already  presented,  to  con- 
clude that  resection  is  applicable  to  certain  compound  dislocations  of  the 
clavicle,  humerus,  radius,  and  ulna,  fingers,  femur,  tibia,  fibula,  and  toes: 
in  short,  to  a  certain  proportion  of  all  these  accidents  occurring  in  the 
long  bones  of  the  extremities.  If  an  attempt  is  made  to  save  the  limb 
without  resection,  it  is  scarcely  necessary  to  say  that  the  success  will 
depend,  in  a  great  measure,  upon  the  care,  attention,  and  skill  bestowed 
upon  the  treatment.  The  limb  must  be  maintained  in  a  position  of  rest, 
combined  with  moderate  elevation ;  and  w^arm- water  or  other  suitable 
dressings  assiduously  applied;  including  a  judicious  employment  of  anti- 
septic precautions  and  of  drainage. 

[It  is  necessary  to  emphasize  the  concluding  words  of  the  above  text,  recom- 
mending'*' a  judicious  employment  of  antiseptic  precautions  and  of  drainage." 
The  question  of  the  method  of  procedure  in  any  given  case  of  compound  disloca- 
tion must  be  greatly  influenced  by  the  certainty  that  suppuration  will  not  be 
present  as  a  complicating  condition.  The  treatment  by  reduction,  if  undertaken 
with  the  thorough  employment  of  antiseptics,  is  deprived  of  nearly  all  theso 
dangers.  Resection  performed  antiseptically  is  an  entirely  safe  operation. 
While,  therefore,  the  dangers  of  both  reduction  and  resection,  performed  with- 
out antiseptic  precautions,  are  not  overstated  by  the  older  authorities,  both  oper- 
ations are  now  entirely  practicable  if  the  usual  antiseptic  remedies  are  employed. 

Of  the  several  methods  of  treatment  given,  there  can  be  no  doubt  that  reduction 
is  preferable  provided  it  is  equally  safe.  As  the  use  of  antiseptics  removes  the 
principal  element  of  danger,  reduction  should,  therefore,  be  the  treatment  pur- 
sued ordinarily.  Resection  should  be  resorted  to  only  in  cases  in  which  the 
bones  or  other  structures  have  been  so  much  injured  as  to  endanger  the  integrity 
of  the  joint,  or  in  which  reduction  is  impossible  without  excision.  Amputation 
should  be  reserved  for  those  cases  in  which  the  destruction  of  the  vessels  and 
nerves  is  such  as  to  involve  the  loss  of  the  extremity. 

The  rule  of  practice  should  be  as  follows :  1.  Determine  the  amount  of  injury 
which  the  structures  about  the  joint  have  sustained.  If  the  ves.sels  and  nerve? 
are  so  far  uninjured  that  the  limb  can  be  saved,  determine  upon  reduction  or 
resection.  2.  In  either  case,  cut  away  tissues  so  bruised  or  torn  that  death  i«^ 
likely  to  ensue.  Disinfect  all  the  exposed  surfaces  with  hot  sublimate  solutions 
( 1  :  4000),  the  water  being  injected  forcibly  with  a  bulb-syringe.  The  solution 
should  be  of  a  temperature  of  not  less  than  130°  to  140°,  or  so  that  the  hand  can 
scarcely  be  retained  in  it.  If  of  the  proper  temperature  the  irrigated  tissues  will 
be  changed  to  a  dull  gray  color.  The  greatest  care  is  necessary  to  force  ihi^ 
solution  into  every  part  of  the  joint,  and  among  the  tissues.  3.  Reduction  or 
resection  should  now  be  effected  with  little  strain  upon  the  tissues.  4.  Ampl'' 
draiiuige  should  be  provided,  the  drainage-tube  or  tubes  extending  to  evert 
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recess.  5.  The  wound  should  be  closed  by  the  union  with  suture  of  all  divided 
tissues  which  can  be  brought  into  easy  apposition.  6.  Antiseptic  dressings, 
enveloping  the  parts  sufficiently,  should  be  applied;  and  to  maintain  rest  a 
plaster-of-Paris  dressing  may  be  required,  as  at  the  knee  or  ankle. 

These  dressings  should  not  be  changed  for  three  or  four  weeks,  unless  there  is 
evidence  of  disturbance  in  the  wound.  The  tubes  should  be  removed  in  four  or 
five  days  by  opening  fenestra  where  they  are  located.] 
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Congenital  Dislocations  are  generally,  in  some  sense,  pathological, 
or  are  accompanied  with  such  essential  modifications  of  the  anatomical 
structures  as  to  separate  them  entirely  from  ordinary  traumatic  disloca- 
tions, which  alone  constitute  the  proper  subjects  of  consideration  in  the 
present  treatise.  In  relation  to  congenital  dislocations,  we  shall  find  it 
necessary  to  establish  systems  of  etiology,  symptomatology,  prognosis, 
and  treatment,  having  very  few  points  in  common  with  traumatic  dislo- 
cations. Exceptions  to  this  rule  will  occur,  in  examples  of  intra-uterine 
traumatic  dislocations,  existing  at  birth  without  either  original  or  acci- 
dental malformations  of  the  articulations,  or  of  the  adjacent  muscular, 
tendinous,  or  ligamentous  structures ;  yet  only  in  sufficient  numbers  to 
warrant  the  intrusion  of  the  subject  in  this  place. 

It  is  probable  that  congenital  displacements  may  occur  in  all  the  artic- 
ulations of  the  skeleton ;  and  in  most  of  them  their  existence  has  been 
already  established  by  dissections.  Until  within  a  few  years,  however, 
the  attention  of  surgeons  has  been  almost  entirely  directed  to  congenital 
dislocations  of  the  shoulder  and  hip. 

Hippocrates,  in  his  treatise  "  De  Articulis/'  speaks  expressly  of  dislocations  of 
the  hip  occurring  in  the  mother^s  womb,  comprising  them  unaer  the  same  order 
with  the  diflTerent  varieties  of  club-foot.  Avicenna  and  Ambrose  Par^  have  each 
mentioned  congenital  dislocations  of  the  hip;  but  the  first  to  record  an  example 
with  an^  degree  of  accuracy  was  Kerkring ;  in  which  case,  death  having  occurred 
daring  infancv,  he  was  able  to  verify  his  opinion  by  an  autopsy.  Chaussier  has 
reported,  in  the  Bulletin  de  la  Faculte  et  de  la  Sociiti  de  MhJecine,  An.  1811  and 
1812,  the  case  of  an  infant,  upon  which  he  discovered,  at  birth,  two  dislocations, 
one  at  the  scapulo-humeral  articulation,  and  the  other  at  the  coxo-femoral.  In 
1788,  Palletta,  of  Milan,  published,  under  the  title  of  Adversaria  Chirurgica,  a 
collection  of  observations,  in  which,  among  other  things,  he  has  described  cer- 
tain congenital  malformations  of  the  hip-joint ;  and  in  1820  he  published  another 
work,  entitled  Exercitationes  Fathotogicce,  where  he  enters  into  a  more  complete 
exposition  of  the  nature  and  causes  of  these  deformities.  In  1826,  Dupuytren 
read,  before  the  Academy  of  Sciences,  a  memoir  upon  the  lameness  produced  by 
the  original  displacement  of  the  femur  ;  and  in  the  Legons  Orales,  published  in 
the  collections  of  the  Sydenham  Society,  may  be  found  a  full  record  of  the  views 
and  observations  of  this  distinguished  surgeon.  The  writings  of  Dupuytren 
seem,  more  than  anvthing  previously  written,  to  have  directed  the  attention  of 
surgeons  and  pathologists  to  this  interesting  subject,  and  to  have  given  a  new 
impulse  to  investigation. 

52 


OONGBNITAL    DISLOCATIONS, 

^rom  thia  ti:    s  varioua  treatiaea  have  been  written  by  eminent  aurgeon»,  mwj 

rhi**h  an        ractemed  by  profound  tbought,  careful  investigailon^  and  pric^ 

I       nftrir  Among  those  who  have  furnished  us  with  elaborate  treaiba^ 

T^i  D       cise  p  raeti  cal  i  n  form  a  t i  od  «  po  n  th  i  8  su  bj  ect,  th  e  fo  II  o  w  i  ng  n  aine» 

larrc         "    specially  mentioued:  Breacnet^^  UaiUard-Billioni^re,'   Lehom.' 

'^^'rfc  ^Guvier,^  S6dilIot*  WroUk,^  OuSrin,*  Fame,'  Fravaz  p&re.**  tkr- 

ertSmith/^  Delpech/'  Heiae^"  von  Ammonj"  PrAvaz  fils/*  Hatslef,*' 

JrawltK/®  Kirmlsson,^    Kronlein^"*   Gerdy,"  Folini^re,"  Jalade- 

imbert  and  Jacquier.** 

fy, — If  we  analyze  the  various  opinions  of  authors  as  to  iht 
congenital  dislocations,  we  shall  find  that  they  are  so  far  sm- 
Q  classificationj  as  that  they  may  be  an-anged  under  the  three 

nng  aivisions  : 

litf  the  physiological  doctrines-  Drding  to  which  congenital  di#- 
^ocationa  are  due  to  an  original  dc  in  the  germ,  or  to  an  arrestt  of 
velopment, 
Second,  the  pathologic  doctrines ;  ^  ch  refer  thera  to  some  sappose^l 
lOn  of  the  nervous  centres,  to  conti  bion  or  paralysis  of  the  mu$clefti 
I  laxity  of  the  ligaments,  to  hydra  irosis,  or  to  some  other  diseased 
idJtion  of  the  articulating  apparati 

Third,  the  mechanical  doctrines  ;  ^       h  recognize  no  intra*uterine  dis- 

ti.ons   except   those  which  are  8tr"'dy  traumatic,  the  causes  beia^ 

■^tood  to  be  the  peculiar  position       the  foetus  in  utero,  violent  cod- 

ons  or  the  constant  pressure  of     le  walls  of  the  uterus,  falls  and 

./ri  upon  the  abdomen^  and  unaki      I  manipulation  of  the  child  in  de- 

ry, 

Hippocrates  aay*  that  the  aevem!  hoixen  of  the  extremities  may  be  diBartic- 
ulnted  during  intra- uterine  life  by  falb  or  blows,  or  by  injuries*  of  any  kind* 
infJicted  directly  upon  the  abdomen  of  the  mother,  Ambrose  Par^,  while  ad- 
milting  the  effieieney  of  the  aeveral  cauaea  named  by  Hippoeratea,  believed  alao 

1  Breschet,  Repertoire  d'Anatomie  et  de  Physiologie.     Gaa.  M6d.,  Paris,  1834,  p.  218. 
«  Caillard-BillioniSre,  ThSse  Inaugurale.  1828. 
'  Lehoux,  Th^se  Inaugurale,  1834.     Paris. 

*  Sand i forte.  Thesis,  sustained  before  the  Faculty  of  Med.  of  Leyden,  1836. 

*  Bouvier,  Malad.  Chron.  de  ap.  Locomot.,  Paris,  1858. 
«  86dillot,  Journ.  de  Connais.  M^d.-Chirurg.,  1838. 

^  Wrolik,  Amsterdam,  1849,  quoted  by  Pravas. 

^  Gu6rin,  Recherches  sur  les  Luxations  Cong6nitales;  par  Jules  Gu^rin.     Paris,  1841. 

»  Parise,  Archiv.  G6n.  de  Med.,  J842. 

10  Pravaz  pftre,  Trait6  Theoriqueet  Pratique  des  Luxations  Cong6nitales  du  Femur,  sairi 
d'un  Appenpice  sur  la  Prophylaxie  des  Luxations  Spontan^es;  par  Ch.  G.  Pravas.  Lyons, 
1847. 

"  Carnochan,  A  Treatise  on  the  Etiology,  Pathology,  and  Treatment  of  Congenital  Dii- 
locations  of  the  Head  of  the  Femur;  by  John  Murray  Carnochan.  New  York,  1850. 

*»  R.  Smith,  A  Treatise  on  Fractures  in  the  Vicinity  of  Joints,  and  on  Certain  AccidenUl 
and  Congenital  Dislocations.     Dublin.  1854. 

"  Delpech,  Orthomorphie,  Paris,  1829,  t.  2. 

**  Heine,  Spent,  und  Congen.  Lux  ,  Stuttgard,  1842. 

'*  Von  Amnion,  Die  Angebornen  Chir.  Krankheiten  der  Menschen,  etc..  Berlin,  1842. 

'•  Pravas  fils,  Lux.  Congen.  du  Femur,  Lyon,  1847. 

•^  Hueter,  Klin,  der  Gelenkkrankheiten,  Leipzig,  1870-71. 

>8  Dollinger,  Arch.  f.  klin.  Chir.,  Bd.  20,  1887. 

»»  Grawitz.  Virchow's  Archiv,  Bd.  74,  Hft.  1,  p.  1,  1878. 

»o  Kirmisson,  Rev.  Men.  de  Chir.,  1878,  p.  498. 

»'  Kronlein,  Die  Lehre  von  der  Lux.,  Deutsche  Chir.,  v.  Billroth  u.  Leucke,  1882. 

'"  Gerdy,  Rap.  sus  deux  M^m.  du  Pravas,  etc.,  Lyon,  1840. 

"  Polini^re,  quoted  by  Pravas. 

*♦  Jalade-Lafond.  Deform,  du  Corps  Humain,  etc.,  Paris,  1829. 

^  Humbert  and  Jacquier,  de  Lux.  Spent,  ou  Symptomatiques,  Paris.  1835. 


OONGENITAL    DISLOCATIONS.  819 

that  the  contractions  of  the  womb,  and  violence  employed  by  the  accoachenr, 
were  occasionally  adequate  to  the  production  of  the  same  result.  He  taught, 
moreover,  that  the  position  of  the  foetus  itself  might  favor  the  displacement ; 
and  that,  in  some  instances,  an  articular  abscess,  insufficient  depth  of  the  socket, 
with  a  laxity  of  the  ligaments,  were  competent  to  determine  the  expulsion  of 
the  head  of  the  femur  from  its  natural  position.  S^dillot  regards  a  softening 
and  relaxation  of  the  ligaments  as  the  most  frequent  cause. 

Parise  and  Malgaigne  are  disposed  to  attribute  a  majority  of  these  cases  to 
hydrarthrosis,  or  water  in  the  joints.  Savs  Malgaigne:  "For  myself,  after 
having  long  meditated  upon  this  subject,  I  have  come  to  think  that  inflamma- 
tion of  the  joints  enjoys  a  grand  r61e,  both  in  coxo-femoral  dislocations  and  in 
many  others,  and  even  also  in  various  congenital  malformations  generally 
ascribed  to  arrest  of  development.''  This  writer  admits,  however,  that  it  will 
not  do  to  generalize  too  much  in  this  matter,  and  that  the  etiology  of  congenital 
dislocations  is  probably  as  complex  as  that  of  dislocations  after  oirth.  Dupuy- 
tren  thought  forced  flexion  of  the  thigh  in  utero  would  explain  the  congenital 
dislocations  of  the  hip ;  while  Boser^  attributes  it  to  forced  adduction. 

Chaussier  seems  to  nave  regarded  muscular  contraction,  or  the  occurrence  of 
an  intra-uterine  convulsion,  as  the  cause  of  the  example  of  congenital  disloca- 
tion of  both  humerus  and  femur  seen  and  recorded  by  him.  Since  whom 
Gu^rin  has  greatly  extended  the  application  of  this  doctrine,  having  embraced 
in  the  same  etiologic  formula  all  or  nearly  all  congenital  dislocations.  Gu^rin 
ascribes  to  muscular  contraction  in  one  form  or  another,  and  to  corresponding 
muscular  paralysis,  not  only  dislocations  of  the  femur  and  other  long  bones,  but 
also  club-foot,  torticollis,  and  various  other  deviations  of  the  spine.  He  afiirms, 
moreover,  that  he  has  established  incontestably  the  dependence  of  this  abnormal 
state  of  the  muscular  system  upon  the  absence  or  disappearance  more  or  less 
complete  of  corresponding  portions  of  the  central  nervous  systems. 

Breschet  and  Delpech  maintained  similar  views,  especially  in  relation  to  the 
dependence  of  the  several  varieties  of  club-foot  upon  some  morbid  condition  of 
the  cerebro-spinal  axis.  While  Carnochan  remarks  as  follows :  *'  It  appears 
most  in  accordance  with  science  to  refer  the  muscular  spasmodic  retraction, 
upon  which  congenital  dislocations  of  the  head  of  the  femur  from  the  cotyloia 
cavity  depend,  to  a  perverted  condition  of  the  excito-motor  apparatus  of  the 
medulla  spinalis,  and  more  especially  of  that  portion  of  it  which  is  in  direct 
relation  with  the  reflex- motor  nervous  fibres,  distributed  to  the  pelvi-femoral 
muscles  surrounding,  and  in  connection  with,  the  iiio-femoral  articulation." 

Verneuil  regards  paralysis  of  one  ^roup  of  muscles  as  the  direct  cause ;  in 
consequence  of  which  the  normal  action  of  the  opposing  muscles  tends  to  dis- 
place the  bone ;  whilst  Reclus*  applies  the  same  theory  to  congenital  dislocations 
of  the  femur.  In  effect,  therefore,  both  Verneuil  and  Reclus  refer  the  abnor- 
mities in  question  to  the  nervous  centres. 

Palletta  ascribes  these  deformities  solely  to  an  original  defect  of  the  germ ; 
and  Dupuy  tren  also  declares  that,  in  the  case  of  a  congenital  dislocation  of  the 
hip,  the  causes  are  coeval  with  the  earliest  organization  of  the  parts,  and  that 
the  displacement  is  due  rather  to  a  defect  in  the  depth  or  completeness  of  the 
acetabulum,  than  to  accident  or  disease. 

Doll! nger  adopts  essentially  the  same  theory,  attributing  the  imperfect  forma- 
tion and  shallowness  of  the  cotyloid  cavity  to  an  arrest  of  development,  and  to 
a  premature  ossification  of  the  Y-shaped  cartilage  which  unites  us  three  por- 
tions. Grawitz,  also,  recognizes  arrest  of  development  as  the  essential  cause, 
but  in  the  seven  specimens  he  has  examined  he  has  not  found  premature  ossifi- 
cation of  the  cartilage. 

Breschet  and  Delpech,  both  of  whom,  as  I  have  already  stated,  refer  them  to 
some  morbid  condition  of  the  cerebro-spinal  axis,  imagine  that  in  consequence 
of  this  morbid  condition  of  the  nervous  centres,  there  exists  an  arrest  of  de- 
velopment in  the  bones,  mu^^cles,  ligaments,  socket^,  and.  in  short,  through  all 
the  apparatus  of  the  joint  which  is  the  seat  of  the  deformity. 

1  Ro8er,  Arch.  f.  Kllnik  Chir.,  1879,  Bd.  28,  Hft.  2. 
a  Reclus,  Rev.  Mensuelle  de  Chir.,  1878,  p.  176. 
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After  a  full  and  careful  consideration  of  this  subject,  I  am  prepared 
to  admit  the  occasional  agency  of  all  the  causes  enumerated,  and  the 
probable  concurrence  of  two  or  more  in  many  instances ;  nor  do  I  see 
the  propriety  of  rejecting,  as  Malgaigne  has  done,  all  that  large  class  of 
malformations  which  seem  to  depend  upon  an  arrest  of  development,  or 
those  which  appear  to  be  due  mainly  or  solely  to  intra-uterine  paralysis, 
of  both  of  which  many  examples  have  been  reported. 

As  illustrating  the  relation  which  arrest  of  development  sustains  to  this  cUm 
of  deformities,  I  may  refer  to  the  facts  of  hereditary  transmission,  and  to  the 
frequency  with  which  other  forma  of  imperfect  development  are  associated  with 
congenital  dislocations.  Cruveilhier^  and  Voss'  have  referred  to  examples  in 
which  the  dislocations  were  accompanied  with  other  malformations  ;  and  Gra- 
witz  found  this  coincidence  in  seven  examples  seen  by  him,  while  Par^,  FalletU, 
Schreger,  Dupuytren,  Robert  Bouvier,  and  Stromeyer  have  noted  the  marked 
influence  of  heredity.  Kronlein  mentions  two  infants,  a  brother  and  sister,  in 
both  of  whom  there  existed  a  congenital  dislocation  of  one  hip  ;  and  also  the 
case  of  a  boy,  who  was  one  of  seven  children,  and  whose  grandmother  presented 
the  same  malformation. 

§  1.  Congenital  Dislocations  of  the  Inferior  Maxilla. 

Malgaigne  says:  "We  know  of  no  congenital  dislocation  of  the  jaw;  * 
we  are  "not  to  accept  the  pretended  dislocation  observed  by  Guerin 
upon  a  derencephalous  infant."  The  example  recorded  by  Robert  Smith 
he  rejects  also,  declaring  that  he  does  "  not  comprehend  how  one  can  see 
in  it  a  dislocation."  For  myself,  I  know  of  no  reason  why  we  should 
not  take  "seriously"  the  case  mentioned  by  Guerin,  since,  so  far  as 
appears  in  his  very  brief  report  of  the  same,  it  might  have  been  a  true 
dislocation.  The  specimen  was  before  tlie  Academy,  and  if  Malgaigne. 
from  a  personal  examination,  had  become  satisfied  that  a  dislocation  did 
not  exist,  he  ought  to  have  so  informed  us.  But  since  he  does  not  speak 
of  having  made  it  the  subject  of  special  examination,  I  shall  fcfl  com- 
pelled to  accept  of  it  as  reported  by  Guerin.  As  to  the  objection  offered 
to  Mr.  Smith's  case,  namely,  that  '*  aside  of  the  complete  absence  of  it? 
history,  the  subject  did  not  present  the  characteristic  signs  of  dislooatiori. 
and  the  dissection  discovered  neither  maxillary  condyle  nor  glenoid 
cavity,"  I  must  reply,  the  dissection  seems  to  me  to  have  furnished  such 
evidence  that  the  detbnnity  was  congenital  as  to  render  its  history  un- 
necessary ;  the  signs  were  characteristic,  not  indeed  of  a  traumatic  dislo- 
cation, but  of  a  congenital  dislocation,  such  as  may  be  supposed  to  have 
been  the  result  of  an  arrest  of  development,  or  of  an  original  aberration 
of  the  germ.  The  following  is  a  summary  of  the  very  complete  account 
of  this  Ciise  given  by  Uobert  W.  Smith  (Fig.  501) : 

On  the  r)th  of  May,  1840,  E.  L.,  let.  88  years,  an  idiot  from  infancy,  died  at 
tlie  Hardwiek  Hospiuil,  in  c'()nso(|uence  of  gangrene  of  the  lungs.  While  niakinc 
the  autopsy,  a  singuhir  (ii^lorniily  of  the  lact'  was  discovert'd.  I'he  right  and 
left  sides  seemed  as  though  they  did  not  htdong  to  tlie  «iiine  individual,  the 
left  being  in  every  respoct  more  lully  developed.  Upon  removing  the  iutegu- 
nienb*,  the  muscles  of  the  right  side  were  found  to  be  much  smaller  than  th<»« 

1   Cniveilhior.  Trait,  d'anat.  path.,  Atla-.  liv.  ii.  pi.  2.  fi;^.  2.T. 

^  Vosa,  Iiiversio  VeHicuj  I'riri  ,<»^'  lux.  foin.  .on.  h.it  s.irmne  iiidivid.,  Cliristisuiia,  1^'- 
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of  the  left,  and  especially  the  ma.s'^eter.  These  latter  hsivmg  been  removed  aUo, 
the  condition  of  the  right  temporo-maxinary  iirticuhition  was  carefully  studied. 
When  the  mouth  was  clcKsed,  the  external  lateral  ligaraeiit,  instead  of  being 
directed  backward^  was  seen  descending  nbli<piely  forward,  to  be  attached  to  a 
verj*  imperfectly  developed  condyle  situated  at  least  ooeHjuarter  of  an  inch  in 
front  of  itii  natural  position,  Tliere  wtw  neither  an  interarticular  cartilage  nor 
cartilage  of  incrui^tation,  the  joint  surface*  being  invested  by  a  thick  perioateum 
alone ;  n^jr  waw  there  any  distinct  ca^wiular  ligmnynL  Nearly  the  whole  of  the  right 
side  of  the  inferior  muxilla  was  smaller  than  the  left.  The  condyle  was  short 
aod  curved,  being  directed  nearly  horizontally  inward,  and  resemblitig  much  more 

Fig.  hn. 
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R»  W.  Smith'B  case  of  congenital  dislocation  of  the  inferior  maxilla. 


the  coracoid  process  than  the  condyle  of  the  inferior  maxilla.  The  cx)ronoid 
process  was  very  small  and  thin  ;  and  the  sigmoid  notch  could  scarcely  be  said 
to  exist.  The  articular  euiineuce  of  the  temporal  bone  was  absent,  there  being 
in  its  place  nearly  a  fiat  surface  destitute  of  cartilage;  which  atirface  presented 
upon  its  inner  siie  a  shallow  and  semicircular  sulcus  where  the  hook-like  con- 
dyle of  the  lower  jaw  bad  played.  The  mahir,  superior  maxillary,  and  sphenoid 
bones  of  the  right  side  had  also  suffered  corrcspondifig  changes  of  form  and 
relative  size.  The  motions  permitted  in  the  lower  jaw  were  more  extensive  than 
those  which  it  enjoys  in  its  nr»rmal  condition,  that  is,  upon  the  right  side  the 
ramus  could  be  moved  very  freely  forward  and  backward,  while  upon  the 
left,  the  condyle  midcrwent  a  species  of  rotation  upon  its  axis.  During  life 
the  patient  was  observed  to  be  constantly  performing  this  motion,  and  the 
right  side  of  the  face  was  continually  affected  with  sfHinmodic  twitches.  When 
the  mouth  was  closed,  the  front  teeth  of  the  upper  jaw  projected  beyond  those 


I 


I 


822  COKQENITAL    l>lSLOC  ATI  ONS, 

of  the  lower,  and  when  opened  the  deformity  was  In  all  reapectB  greAllj  In- 
ereaied,^ 

Mr.  Smith  expresses  his  dissent  from  the  views  maintaiiied  hy  Kibes, 
nacaely,  that  the  formation  of  the  glenoid  cavity  is  consequent  mmn  the 
growth  of  the  condyle,  and  that^  were  this  process  not  formed,  there 
would  not  exist  either  a  glenoid  cavity  or  an  articular  eminence.  It  is 
tme  that  neither  the  glenoid  cavity  nor  the  articular  eminence  is  found 
in  the  ftutus.  Until  the  seventh  month  of  intra-uterine  life  there  exiats 
at  this  point  of  the  temporal  bone  only  a  plane  surface,  and  tlie  glenoid 
cavity  with  its  corresponding  eminence  is  developed  in  proportion  to  th^ 
growth  ami  development  of  the  condyle*  But  Mr*  Smith  jtistly  observe* 
that  although  the  development  of  the  condyle  does  precede  that  of  the 
glenoid  cavity^  '*  it  by  no  means  follows  that  the  formation  of  the  latter 
is  due  to  the  pressure  of  the  former/*  The  cavity,  or  rather  the  trans- 
verse eminence  in  front  of  the  plane  surfaect  does  not  exist  in  fcetal  life, 
because^  owing  to  the  peculiar  form  of  the  inferior  maxilla  at  this  period, 
its  existence  is  not  necessary*  The  vertical  portion  of  the  jaw  (vertical 
only  in  the  adult)  is  in  the  frxtus  nearly  in  the  same  line  with  the  axb 
of  the  shaft,  and  consequently  when  the  mouth  is  opened  by  the  action 
of  the  muscles,  the  condyles  are  pressed  upward  and  backward  inslesd 
of  upward  and  forward,  as  in  the  adult.  A  displacement  forward  cannot 
therefore  very  well  occur ;  and  the  protection  of  the  articular  eminences 
is  not  required.  Ab  age  advances  tlie  angles  of  the  jaw  increase^  the 
portions  upon  which  the  condyles  rest  become  more  vertical,  and  finally 
a  displacement  forward  would  occur  whenever  the  mouth  was  well  openca 
if  the  articular  eminences  were  not  present  to  afford  a  sufficient  protec- 
tion in  front. 

In  the  case  of  E.  L.  the  foetal  condition  of  the  bones  upon  one  side  remained 
during  life,  there  being  neither  cavity  nor  eminence,  and  toe  condyle  itself  being 
only  imperfectly  developed;  but  the  angle  of  the  jaw  had  assumed  the  form 
which  belongs  to  the  adult,  and  the  ascending  ramus  was  vertical,  consequently 
the  condyle  became  somewhat  displaced  forward. 

Chronic  rheumatic  arthritis  is  occasionally  found  in  the  temporo-max- 
illary  articulation  of  old  persons ;  and  it  may  be  important  to  distinguish 
it  from  congenital  dislocation,  with  which,  owing  to  the  absorption  of  the 
articular  eminence,  and  the  consequent  displacement  of  the  condyle,  it 
might  possibly  be  confounded. 

Says  Mr.  Smith:  "  In  a  majority  of  instances,  this  remarkable  disease  attacks 
those  of  advanced  age.  and  is  symmetrical ;  but  occasionally  it  occurs  during  the 
period  of  adult  life.  In  the  latter  case  it  is  generally  more  rapid  in  its  progress, 
IS  accompanied  by  greater  pain,  and  is  more  liable  to  implicate  the  neck  of  the 
condyle,  and  the  ramus  of  the  jaw." 

When  the  condyle  is  implicated  it  becomes  enlarged,  and  can  be  felt 
beneath  the  zygoma,  in  front  of  the  meatus  externus.  The  lymphatic 
glands  of  this  region  are  sometimes  enlarged,  and  the  progress  of  the 
malady  is  attended  with  a  constant  but  not  generally  severe  pain.    The 

*  Robert  Smith,  op.  cit.,  p.  283. 
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deformity  of  the  face  varies  according  as  one  or  both  articulations  are 
affected.  When  the  malady  is  confined  to  one  joint,  the  chin  is  thrown 
slightly  forward,  but  chiefly  to  the  opposite  side,  and  when  both  are 
implicated,  the  chin  is  simply  advanced  so  that  the  teeth  project  beyond 
those  of  the  upper  jaw.  As  the  disease  progresses,  the  glenoid  cavity 
enlarges  by  absorption,  and  at  length  a  considerable  portion  of  the  whole 
of  the  articular  eminence  disappears  and  the  jaw  becomes  gradually  dis- 
placed through  the  action  of  the  external  pterygoids.  The  disease  does 
not  extend  in  the  temporal  bone  beyond  the  articulating  surface  of  the 
glenoid  cavity.  The  condyle  assumes  a  variety  of  forms,  sometimes  being 
greatly  enlarged  in  all  its  diameters,  while  its  upper  surface  may  be  flat- 
tened or  conical.  The  articular  cartilage  disappears ;  but  Mr.  Smith  has 
never  yet  found  any  foreign  bodies  in  the  joint,  and  in  only  one  instance 
have  the  surfaces  been  polished  or  eburnated  as  we  often  see  in  exam- 
ples of  chronic  rheumatic  arthritis  occurring  in  the  hip,  knee,  and  other 
joints. 

The  following  is  an  excellent  summary  of  the  diagnostic  marks  between 
congenital,  accidental,  and  rheumatic  dislocations,  given  by  this  writer : 

"1.  In  the  congenital  dislocation,  the  mouth  can  be  freely  opened 
and  closed ;  in  chronic  rheumatism,  these  motions  can  be  performed,  but 
not  without  uneasiness  to  the  patient,  an  uneasiness  which  sometimes 
amounts  to  severe  pain ;  in  dislocations  from  accident,  the  mouth  cannot 
be  closed. 

"  2.  An  involuntary  flow  of  saliva  accompanies  the  accidental  dislo- 
cation alone,  although  in  some  cases  of  chronic  rheumatism  there  is  an 
increased  secretion  of  that  fluid. 

"  3.  In  congenital  dislocation,  the  teeth  of  the  upper  jaw  project 
beyond  those  of  the  lower  ;  the  reverse  is  observed  in  accidental  disloca- 
tion and  in  chronic  rheumatism. 

"  4.  In  congenital  dislocation  there  is  no  fulness  in  the  cheek,  such 
as  the  coronoid  process  produces  in  cases  of  accidental  dislocation,  and 
the  condyle  is  not  enlarged,  as  in  some  instances  of  chronic  rheumatic 
arthritis." ' 

§  2.  Congenital  Dislocations  of  the  Spine. 

Of  the  subluxation  occipito-atloidean,  Gu^rin  gives :  "  First.  Back- 
ward, an  exaggerated  flexion  of  the  head  upon  the  front  of  the  neck 
and  chest,  with  a  commencement  of  sliding  backward  of  the  occipital 
condyles  upon  the  articular  facets  of  the  atlas.  Here  are  two  examples 
in  foetal  anencephalous  monsters.  Second.  Forward.  Those  who  fol- 
low my  consultations  can  recollect  having  seen  last  year  an  infant,  about 
two  or  three  months  old,  who  offered  a  remarkable  example.  The  head 
was  exactly  applied  against  the  posterior  part  of  the  neck  and  upper 
part  of  the  back.  There  was  probably  a  sliding  of  the  condyles  forward, 
with  elongation  of  the  anterior  ligaments."*  The  existence  of  the  first 
of  these  varieties  has  since  been  denied  by  Guerin  himself;*  and  it  will 
be  noticed  that  he  only  speaks  of  the  second  as  a  probable  subluxation 

1  R.  Smith,  op.  cit.,  p.  292. 

»  Gu6rin,  op.  cit.,  1841,  p.  29.  »  Ibid.,  op.  cit.,  p.  32. 
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forward.  Neither  of  them  can,  therefore,  be  regarded  as  establkhrf. 
Gu^rin  further  remarks  that  he  has  obaerved  subluxations  in  the  <jther 
regions  of  the  spinal  column  many  times  ;  and  he  showed  to  fhe  Academj 
a  foetus  in  which  the  spine  presented,  besides  the  occipito-Rtloid«in  dis- 
placement, a  series  of  angular  flexions  in  the  antero-posterior  directioa. 
with  gliding  of  the  articular  surfaces. 

In  attempting  to  appreciate  the  value  of  Gu^rin  V  observations  upoB 
this  point,  it  must  be  remembered  that  he  regards  all  eases  of  eongemial 
tortieoIliB,  and  other  deviations  of  the  spine,  as  examples  of  sublujtatimi ; 
and,  in  some  sense,  I  think  the  theory  of  tbis  distinguished  surgeon  IB»J 
be  regarded  as  correcL  Tbe  amount  of  articular  displacement  between 
each  of  the  adjueent  vertebrte  may  be  very  inconsiderable  in  any  such 
case,  yet,  however  trivial,  if  it  exceeds  the  limits  of  natural  motioB,  it 
may  properly  enough  be  regarded  as  tbe  commencement  of  a  dislocatioii. 

I  3.  Conf  enital  BlslocationB  of  the  Pelvic  Bones. 

Baseiua  speaks  of  a  diastasis  of  the  sacroiliac  symphysis  in  newly- 
born  children,  and  infants;  but,  according  to  Malgaigne,  his  acoaant 
of  these  cases  is  not  such  as  to  warrant  any  conclusions  as  to  the  true 
nature  of  the  displacements. 

Congenital  exstrophy  of  the  bladder  is  accompanied  always  with  s 
deficiency  of  the  central  and  upper  portions  of  the  pubic  hones,  the  result 
manifestly  of  an  arrest  of  development ;  but  these  cases,  of  which  I  have 
seen  several  examples,  are  not  properly  examples  of  congenital  disloca* 
tions,  but  only  of  diastjists,  the  separated  portions  remaining  in  their 
normal  position  with  reference  to  each  other,  except  that  tbey  are  not 
prolonged  sufTiciently  to  meet  in  the  median  line. 

Guerin  declares,  however,  that  he  has  seen  congenital  displacement, 
or  overriding  of  the  iliac  bone  upon  the  sacrum,  accompanied  with  coxo- 
femoral  dislocation  and  curvature  of  the  spine.  The  same  writer  men- 
tions an  example,  in  a  foetal  monster,  of  diastasis  of  the  pubic  bones  and 
of  the  sacro-iliac  symphysis,  accompanied  with  a  turning  out  of  the  pubes 
upon  the  external  face  of  the  ischium.^ 

§  4.  Congenital  Dislocations  of  the  Sternum. 

Seger  alone  has  reported  one  example  of  dislocation  of  the  xiphoid 
cartilage  from  the  sternum. 

A  woman  in  the  fifth  month  of  pregnancy  fell  and  dislocated  her  shoulder. 
Just  four  months  after  this  she  was  brought  to  bed  with  an  infant,  well  formed, 
except  that,  soon  after  it  was  born,  the  en  si  form  cartilage  was  observed  to  be 
remarkably  movable,  especially  when  the  child  hiccoughed,  to  which  it  was  very 
subiect.  The  cartilage  was  separated  from  the  sternum  by  the  breadth  of  the 
little  finger.  No  treatment  was  employed;  the  cartilage  gradually  became 
restored  to  its  place,  and  in  about  one  ye^^r  it  was  firmly  united  to  the  steraum.^ 

^  Guerin.  Gaz.  MM.,  1851,  p.  227. 

2  Seger,  Ephem.  Nat.  Curios.,  1677,  from  Malg.,  op.  cit.,  p.  410. 
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§  6.  Congenital  Dislocations  of  the  Clavicle. 

Malgaigne  says  that  a  congenital  dislocation  at  the  sterno-clavicular 
articulation  has  never  been  observed ;  but  Gu^rin  declares  that  he  has 
established  the  existence  of  three  varieties,  namely : 

1.  A  dislocation  of  the  sternal  end  of  the  clavicle  inward  and  forward ; 
this  extremity  of  the  clavicle  lying  in  front  of  the  sternal  fourchette.  In 
illustration  of  which  he  presented  to  the  Academy  a  plaster  cast  of  a  girl 
eight  years  old,  in  whom  the  displacement  existed  upon  both  sides. 

2.  Inward  and  upward.  Observed  by  him  in  a  girl  eight  years  old ; 
but  which  displacement  took  place  only  when  the  arm  was  moved,  and 
through  the  contraction  of  the  stemo-cleido-mastoideus  muscle. 

3.  Backward.  Of  which  he  presented  two  examples  in  the  correspond- 
ing sides  of  a  foetal  monster. 

Shaw*  reports  a  case  of  congenital  diHlocation  of  the  sternal  end  of  the  clavicle 
upward  in  a  girl  two  and  a  half  years  old. 

I  have  already  referred  to  Fergusson's  case  of  dislocation  of  the  sternal  end  of 
the  clavicle  forward,  which  occurred  during  birth.  The  end  rested  in  front  of 
the  sternum,  and  could  be  pushed  into  its  place  with  great  ease;  but  when  left 
alone  it  immediately  slipped  out  again.  Nothing  was  done  ;  a  new  joint  formed, 
and  the  child  afterward  possessed  as  much  power  in  the  one  arm  as  in  the 
other.' 

Nadaud'also  met  with  a  dislocation  of  the  sternal  end  forward  in  a  newly-born 
child  which  had  been  delivered  rapidly  hj  the  breech.  The  arm  was  immobil- 
ized by  a  sling,  and  the  cure  took  place  without  deformity. 

Gu6rin  says  that  he  has  seen  a  dislocation  upward  and  outward  at  the  acromial 
end  of  the  clavicle  in  a  foetus  of  three  months.  And  I  have  mentioned,  in  the 
chapter  on  Traumatic  Dislocations  of  the  Bones,  one  case  seen  by  me  at  the  end 
of  the  fourth  week  of  life. 

In  regard  to  the  treatment  of  either  of  these  displacements  of  the 
clavicle,  I  need  only  remark  that  a  reduction  ought  to  be  attempted;, 
and,  if  practicable,  without  much  confinement  to  the  little  patient,  it 
should  be  maintained  until  the  bones  have  become  fixed  in  their  natural 
positions.  It  is  quite  probable  that  this  can  never  be  accomplished,  at 
least  perfectly ;  but  it  will  nevertheless  be  proper  always  to  make  the 
attempt. 

§  6.  Congenital  Dislocations  of  the  Shoulder. 

Gu6rin  affirms  that  he  has  established  the  existence  of  three  varieties 
of  conci^enital  scapulo-humeral  dislocations,  namely  : 

1.  Dislocations  of  the  head  of  the  humerus  downward;  of  which 
variety  he  presented  to  the  Academy  a  plaster  cast  taken  from  a  boy  ten 
years  old.  The  displacement  existed  in  both  arms,  but  was  much  more 
pronounced  in  the  right  than  in  the  left  arm.  It  was  due  wholly  to  paral- 
ysis of  the  muscles  about  the  joint,  and  to  elongation  of  the  capsule. 

>  Shaw, New  York  Med.  Record,  Aug.  18;  Virchow  uiid  Hirech's  Jahresbericht  fur  1877, 
p.  338. 
*  Fer^uason,  System  of  Surg.,  4th  Amer.  ed.,  1853,  p.  203. 
»  Nadaud,  Bordeaux  MMical,  1874,  No.  42. 
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2.  Downward  and  inward ;  complete  upon  one  side  and  incomplete  upon 
the  other,  in  the  same  person.  The  head  of  each  hamems  was  applied 
against  the  ribs,  and  the  arms  maintained  in  an  abduction  almost  hori- 
zontal, under  the  influence  of  the  retraction  of  the  deltoid  muscles. 
''  The  same  case/'  Guerin  remarks,  "  has  been  confirmed  by  Roux." 

3.  Subluxation  upward  and  outward ;  seen  on  both  sides  in  a  foetal 
monster,  which  was  offered  to  the  Academy  for  examination ;  and  in  one 
arm  of  a  youth  fifteen  years  old,  of  which  Gu6rin  presented  a  plaster 
cast.  "  It  is  characterized  by  a  sliding  of  the  head  of  the  hnmenu  in 
the  direction  indicated ;  this  sliding  being  favored  by  a  corresponding 
displacement  of  the  coracoid  and  acromion  processes/** 


Malgaigne,  who  regards  ''  all  luxations  in  consequence  of  paralysis  i 
tially  posterior  to  birth/'  will  not  admit  the  first  example  mentioned  by  Gn^rio; 
but,  as  I  stated  before,  the  objections  made  by  Malgaigne  have  failed  to  connnce 
me  of  the  propriety  of  rejecting  all  of  this  class  of  reported  examples.  Of  the 
second  case,  mentioned  by  Guerin  as  having  been  confirmed  bv  Boux,  Malgaume 
declares  that  he  has  consulted  Roux  upon  this  matter,  and  that  he  affirms  tnat 
"  he  has  never  seen  a  congenital  luxation  of  the  shoulder." 

Robert  Smith  has  met  with  but  two  of  the  forms  of  congenital  dislocation  of 
the  humerus  described  by  Guerin.  namely,  that  in  which  the  head  of  the 
humerus  is  displaced  forward,  and  that  in  which  it  is  displaced  backward.  Of 
the  first  variety  he  has  seen  several  examples. 

The  first  was  in  the  person  of  A.  S.,  set.  29  years,  who  presented  both  t 
dislocation  of  the  head  of  the  humerus  under  the  coracoid  process  of  the  left 
scapula,  and  pes  equinus  in  the  foot  of  the  left  leg.  The  muscles  of  the  arm 
and  shoulder  upon  that  side  were  feeble  and  greatly  atrophied.  The  humerus 
was  shortened ;  its  head  being  of  the  natural  size  and  form,  but  when  the  arm 
hung  by  the  side  it  dropped  so  far  from  its  socket  as  to  permit  the  thumb  to  be 
placed  between  the  head  and  the  acromion  process.  By  pressing  the  homeriM 
forward,  the  finger  could  be  placed  in  the  outer  part  of  the  glenoid  cavity ;  and 
although  the  head  could  be  moved  about  thus  freely,  it  seemed  naturally  to 
occupy  only  the  anterior  half  of  the  glenoid  fossa. 

Robert  Smith's  second  example  of  subcoracoid  congenital  dislocation  was 
presented  in  the  person  of  Mr.  H.,  set.  20,  the  condition  of  whose  left  shoulder 
resembled  almost  precisely  that  of  Mr.  S.  '*The  deformity  had  existed  from 
his  birth,  but  became  much  more  obvious  and  striking  as  he  increased  in  age 
and  stature." 

In  the  third  example  the  child  had  attained  nearly  the  age  of  one  year  before 
the  condition  of  the  limb  attracted  attention,  which  was  then  excited,  not  by 
the  deformity  of  the  shoulder,  but  by  the  atrophied  condition  of  the  muscles  of 
the  arm.  The  child  had  never  complained  of  pain  about  the  joint,  nor  had  he 
ever  met  with  any  accident.  No  doubt  this  was  also  an  example  of  paralysis, 
and  it  is  not  improbable  that  it  was  congenital,  but  the  evidence  upon  this  fKiint 
is  not  very  conclusive.  When  seen  by  Mr.  Smith,  he  was  nine  years  old,  the 
shoulder  and  arm  presenting  the  same  appearance  as  in  the  other  cases  men- 
tioned. 

The  fourth  was  also  subcoracoid  and  symmetrical,  the  same  deformity  existing 
in  both  shoulders.  This  was  in  the  person  of  a  female,  aet.  21,  who  had  been 
for  many  years  a  patient  in  a  lunatic  asylum,  and  who  died  of  chronic  inflioi- 
matiou  of  the  meningejj  of  the  brain.  Mr.  Smith,  who  himself  made  the 
autopsy,  first  noticed  the  condition  of  the  left  shoulder.  The  muscles  were 
atrophied  ;  the  head  of  the  humerus  could  be  felt  lying  under  the  coracoid  pro- 
cess ;  the  elbow  projected  from  the  side,  but  could  be  readily  brought  into  con- 
tact with  it.  The  right  shoulder  presented  the  same  appearance,  but  the 
deformity  was  somewhat  less,  and  the  head  of  the  humerus  was  not  so  direcilT 
underneath  the  coracoid  process.     From  the  external  appearances  presented  by 

^  Gurrin.  op.  cit.,  p.  .30. 
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Left  huin«ru9  of  same  < 


the  two  shoiilderii,  Mr.  Smith  did  not 
doubt  thai  these  deviations  frrjun  the 
natural  state  of  the  partn  were  not  the 
result  of  violence.  rrot!eednig  to  re- 
move the  mft  parts  upon  the  left  &lde, 
scarcely  any  trace  was  found  of  ii 
H  ^il^li^''^  glenoid  cavity  in  ib?  nntural  nituation* 

H;^  ^.  but  immediatelv  underneath  the  cora- 

^feubleoungetiital  aubcomcoul  dislocation ;  left     ^^j^j  process,  upon  the  costal  surface 
Acapnia.    (R.  W.  Smith.)  (,f  the  scapula,  wa-s  forme<l  an  oblong 

^m  »(H?ket  completely  surrounded  by  H 

Bbpgiilar  ligament,  which  lij^ament  incUided  also  that  sniall  portion  of  the 
^Wiginal  socket  which  remained.  The  head  of  the  humerus  was  changed  in 
form,  being  oval,  and  fitted,  in  »nme  metL^nre,  to  both  the  old  and  new  Hoeket^^ 
upon  which  it  seemed  to  reat  alternately.  Upon  the  right  aide,  although  the 
condition  of  the  bone^  waa  somewhat  different,  the  characteristic  features  of  the 
deformity  were  nimilar  (Figs.  ^*iyi,  50'i). 

Malgaigne,  who  qnotea  Mr.  Smith  ba  saying  that  these  difllocalions  must  have 
been  congenital,  and  for  no  other  reason  than  because  they  were  symmetrical^ 
has  scarcely  done  thi.s  author  justice.  Says  Mr.  Smith  :  ''The  position  of  the 
glenoid  cavity,  the  remarkable  form  of  the  head  of  the  humerus,  the  presence 
of  a  perfect  glenoid  ligament^  the  absence  of  any  trace  of  disease,  and  the  ex* 
istence  of  the  deformity  upon  each  side,  ali  indicate  the  original  nature  ni'  the 
malformation/' 

The  only  example  of  backward  dislocation  seen  hy  Mr,  Smith  was  alsosym* 
metrical,  and  seems  to  be  equally  well  authenticated.  This  was  in  the  person 
of  a  woman  named  Doyle,  set.  42.  a  lunatic  also,  who  died  February  8,  1839,  in 
Dublin.  She  bad  been  a  patient  in  the  hmalic  asylum  fifteen  years,  and  was 
aubject  to  severe  epileptic  convulsion^  which  ultimately  proved  fatal  Mr. 
Smith  made  the  autopsy  on  the  day  Ibllowing  her  death.  The  cnnvolutiona  of 
the  brain  were  small  and  atrophied,  aii  is  frequently  observed  in  idiots.  The  two 
shoulders  resembled  each  other  so  perfectly,  both  in  external  appearance  and 
in  their  anatomy^  that  Mr.  Smith  htt^  only  found  it  necessary  to  describe  par- 
ticularly the  condition  of  one.  The  coracoid  process  was  remarkably  promi- 
nent, but  the  acromion  was  not  so  prominent  as  in  accidentol  dislocations  of  the 
ibonlder.  The  head  of  the  humerus  could  be  seen  and  felt  distinctly  moving 
with  the  shaft,  upon  the  dorsal  surface  of  the  scapula.  On  reranving  the  integu- 
ments, muscles,  etc.,  no  trace  of  a  glenoid  cavity  wtus  found  in  it«  natural  situa- 
tion;  but  upon  the  external  surface  of  the  neck  of  the  acapnia  was  a  well- 
formed  socket,  which  received  the  head  of  the  hnmerns.  This  siKjkcl  wa« 
covered  with  a  cartilage  of  incrustation,  and  surrounderi  by  a  perfect  capsule. 
The  tendon  of  the  biceps  arose  from  the  top  and  internal  murgin  of  the  socket. 
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The  form  of  the  acromion  process  was  changed  ;  the  capsule  amaJler  U&io 
natural ;  the  head  **f  the  humerus  irregularly  oval,  its  anterior  half  aUrtiebfWf 
in  contact  with  the  glenoid  cavity ;  the  great  tubercle  natural^  but  the  lese«T  wi« 
elongated  and  curved,  forming  a  process  of  an  inch  iu  length,  aruacid  iheliif 
of  which  the  tendon  of  the  bicepa  muscle  played*  (Figa.  5<»4,  fjOr*), 


Fio.  604. 


Fto.  505, 


R.  W.rsrnittr^ 


tMse  n!  (iouhlo  rotigenitjU  biickwanl 
dishicuiioii. 


High!  huineni*  »»f  Un'**jii* 


Gaillard'  relates  the  case  of  a  femak  child  whoae  left  arm  waa  dbcairertd  to 
be  deformed  a  few  days  after  birth,  and  the  elbow  aeparated  ffi>iii  the  «Wt- 
Later,  the  arm  was  found  tn  be  nearly  inHnovabk\  and  only  at  Iho  i»rid  of  fow 
years  was  the  dialocation  recngnized  ;  but  no  attempt  at  re^iuction  wia  tin* 
made.  Wht^n  sixteen  years  old,  6he  was  sef^n  by  Gaillard,  who  found  lbeb«i^ 
of  the  humeru'^  in  the  infraHpinoLiJi  fo9*<ft.  The  bc«t  ■' '  i  ■- -  i-  — f  '-•  ^<3f 
preternaturally  sfnall  ;  the  fnrear»n,  althoui^h  well  <i  '»' 

pletely   extended    r»or    supinated.      Despite   these    i ...ui"** 

Gail  lard  determined  to  make  an  attempt  to  accomplish  the  rcdut:ii*m.  ifo\ss 
litnefl  in  the  Mpuce  of  eight  days  he  sunmitted  the  arms  to  rxle-n^jon  madfit 
right  angles  with  the  body,  by  means  of  sixteen-pound  weighi*.  the  exiriuion 
being  continued  from  twenty  to  twenty-five  minute***  and  oct'^wjonaUy  hi*uffii 
exertions^  being  added  to  the  weightj^.  On  the  fcmrth  attempt  the  head  of  th« 
bone  was  drawn  gradually  forward,  and  by  a  rottiry  motion  it  wb»  tinall?  nwd* 
to  slip  inVi  itH  socket ;  but  became  immediately  displaced.  The  f^'Xt  ilif 
Gaillard  reduced  it  anew,  and  retainetl  it  in  place  one  hour.  Blx  day*  UtfffM 
was  again  reduced,  aod,  by  the  aid  of  bandages,  permanently  retainrd  ifl  f»li«^ 
The  slight  p«in  and  swelling  which  followed  soon  disappeared  ;  and,  by  l)i«i*<^ 
of  careful  exercise,  at  the  end  of  two  yeare  the  arm  had  iocrewed  io  Irngth. 
and  the  patient  could  use  the  arm  and  hand  so  much  bolter  than  be  fort,  t*  to 
eacourage  a  hope  that  the  recovery  would  be  complete. 


»  Robert  W,  Smith,  op  cit.  p.  2«5, 
3  (iAilUrd,  M^tii.  tlti  VXtmL  do  MM.. 


1841.  from  MvlgKigne.  p,  569, 
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.ristide  Rodrigne/  of  Holidaysburg,  Penna.,  gives  the  following  brief  accoant 
I  case  of  intra-uterine  dislocation  of  the  shoulder,  complicated  with  a  frac- 
j  of  the  forearm :  "  The  woman,  when  about  four  months  gone  with  child, 
on  her  left  side,  striking  a  board,  and  felt  herself  much  hurt  at  the  time;  at 
full  period  she  was  delivered  of  a  full-grown  large  boy  with  the  following 
irmity,  dislocation  of  the  humerus  into  the  axilla;  fracture  of  both  bones 
;he  forearm  of  left  side,  lower  third.  Dislocation  could  not  be  reduced ; 
on  of  the  bones  of  the  forearm  by  ossific  matter  complete ;  bones  passing 
h  other,  and  hand  at  an  angle  of  about  40°;  the  child  did  well  otherwise; 
r,  four  years  old,  strong  and  healthy;  humerus  has  grown  nearly  apace  with 
other ;  forearm  has  not.  and  remains  short  and  deformed  as  at  birth ;  the 
d  is  of  the  same  size  with  that  of  the  sound  side.'*' 

was  asked  to  examine  the  arm  of  J.  H.,  set.  7  years.  May  12,  1878,  who 

a  subspinous  dislocation  of  the  lefl  humerus.  The  parents  stated  that  the 
h  of  the  child  was  premature,  and  that  he  was  delivered  with  forceps,  and 

head  presentation.  On  the  following  day  a  swelling  was  noticed  over  the 
alder.  On  examination  I  found  the  head  of  the  humerus  resting  upon  the 
sum  of  the  scapula  below  the  spine.  The  scapula  is  smaller  than  the  oppo- 
scapula,  and  toe  arm  is  one  and  a  half  inches  shorter  than  the  other.  The 
icoid  process  is  very  prominent,  and  the  humerus  somewhat  rotated  inward, 
uses  the  arm  nearly  as  well  as  the  other,  and  in  this  respect  it  is  yearly  im- 
ving.  It  is  difficult  to  say  positively  whether  this  was  strictly  a  congenital 
)lacement,  or  whether  it  was  caused  by  some  violence  employed  in  the  act  of 
very.  Jenni'  has  recorded  an  example  of  congenital  dislocation  into  the 
lla  of  the  left  arm  in  a  girl  six  years  old.  The  child  at  birth  occupied  a 
ition  across  the  pelvis,  demanding  the  intervention  of  the  accoucheur, 
m  the  time  of  birth  the  arm  hun^  inert  beside  the  body.    Both  the  left  arm 

forearm  were  somewhat  smaller  in  diameter  and  shorter  than  the  same  por- 
is  of  the  right.    Jenni  reduced  the  dislocation  ten  times  in  succession,  but  it 

as  often  reproduced.    He  then  applied  a  plaster  dressing,  and  left  it  on 
sen  weeks,  when  he  substituted  a  roller  bandage,  which  was  permitted  to  re- 
n  some  time,  after  which  the  dislocation  was  not  reproduced, 
luster,*  in  a  case  of  double  congenital  dislocation  seen  in  a  child  one  year 

and  whose  arms  were  seriously  maimed  in  consequence,  proposed  to  open 
articulation  and  restore  the  bone  to  place.  We  are  not  informed  whether 
carried  his  intention  into  effect. 

§  7.  Congenital  Dislocations  of  the  Radius  and  Ulna  Backward. 

t  is  not  uncommon  to  meet  with  a  slight  subluxation  backward  of 
36  bones  in  feeble  and  newly-born  infants ;  which  condition  is  prob- 
y  due  to  a  relaxation  and  elongation  of  the  capsule.  It  is  charac- 
zed  by  a  preternatural  mobility  of  the  joint,  and  especially  by  the 
sumstance  that  the  limb  is  capable  of  abnormal  extension,  or  flexion 
kward,  as  it  is  sometimes  called.  Guerin  has  seen  this  condition 
re  advanced,  the  bones  of  the  forearm  having  actually  overlapped 
lewhat  upon  the  lower  end  of  the  humerus,  so  that  the  articular 
Face  of  this  latter  presented  itself  in  the  fold  of  the  elbow.  This  was 
ecially  observed  in  a  girl  of  14  and  a  boy  of  13  years,  and  also  in  the 
arras  of  a  foetal  monster.* 

haussier  relates  that  a  young  woman,  at  the  commencement  of  the  ninth 
ith  of  pregnancy,  perceived  suddenly  movements  of  the  foBtus  so  violent  that 

*  Amer.  Journ.  Med.  Sci. 

«  Rodrique.  loc.  cit.,  Jan.  1854,  p.  272. 

*  Jeiiiii,  Corresp.  Blatt  far  Schweiz.  Aerzte,  No.  19.  p.  580,  ler,  Oct.  1879. 

*  Ku9t«r,  Berliner  klin.  Wochenschriil,  No.  I,  p.  9.  6  janv.  1879. 

*  Gu6rin,  op.  cit.,  p.  31. 


she  almost  1 0«t  conmiomnem.  These  movementi  were  repeated  three  timeiiB 
the  sjmce  of  six  miuutea^  after  which  everything  returned  to  its  natural  ordef, 
ant)  the  a(.Touehement  took  plac^e  QaUiraHy  and  at  the  usual  term.  The  infimt 
wa*i  pal©  and  feeble,  and  presented  a  complete  hack  ward  diabcatioo  of  the  radio» 
and  ulna.^ 

g  8.  Congenital  Bisbcaticns  of  the  Head  of  the  Radius*        M 

This  didocation  has  been  reported  by  Dupuytreo,  Cruveilhier^  SamD- 
fortej  Adams,  Dubois,  Verneuil,  Devi  He,  Robert  Smith,  Guerin,  ml 
Hay  em,  most  of  which  were  in  the  direction  backward,  some  outwu*! 
but  only  one  of  them  forward ;  some  were  double,  the  same  defonniiT 
being  presented  in  bo tb  arms,  and  others  were  single.  In  a  few  <*Jtam- 
pies  the  dislocations  were  complicated  with  a  conEoIidation  of  the  rmim 
to  the  ulna,  and  in  others  with  a  deficiency  of  the  ulna  or  with  a^mi 
deformity  indicating  its  congenital  origin.  Of  the  symmetrical  or  imhk 
dislocation  backward  Dupuytren  furnishes  the  following  example,  pre- 
sented  to  him  in  1880,  by  JL  Loir : 

"  The  abnormal  position  which  the  head  of  either  radius  had  asKumed  irwii 
the  back  part  of  the  lower  extremity  of  the  hutnerus,  beyond  which  it  extrndrft 
for  the  space  of  at  leasjt  an  ineh.  this  disposition  of  parts  wa;*  absolute]/  i'i^fi' 
tical  on  the  two  sSde^*  and  had  all  the  characters  ola  congenital  affectioii."' 

In  January,  1866,  J.  F.,  set.  19,  was  admitted  to  the  Belleviie  Hospital,  lilw- 
iDg  under  a  general  scrofuloua  cachexy,  in  whose  person  I  found  a  coDgeail*! 
dtslueation  of  the  heads  of  both  radii^  outward.  The  dialocationa  are  ooni|i1?tA' 
The  ulna  are  in  place  and  of  natuml  form,  hut  their  articulations  at  the  wfai 
are  looae.  The  remark  applies  to  all  other  joints  in  the  b^dy-  The  powof 
pronation  and  supination  ii  unimpairedj  aa  well^  also,  aa  the  power  of  fl^if* 
and  extension. 

In  the  example  of  outward  dislocation  mentioned  by  Deville,  there  wiw  w 
almoat  complete  absence  of  the  ulna,  the  head  of  the  radius  mounling  upT*t4 
more  than  tnree  centimetres  above  the  level  of  the  articulation.^ 

GuC^rin,  who  has  deacribed  an  example  of  a  forward  dislocation,  says  it  wu 
observed  by  him  in  a  girl  of  7  year^a,  and  that  it  was  symmetrteaL  tbe  iwo 
radii  lay  in  front  of  the  humeri^  near  the  coronary  fosse  ttea.*  Hay  em*  ha^»l» 
reported  an  example  of  double  forward  dislocation,  which  he  believed  to  b# 
congenital. 

§  9.  Congenital  Dislocations  of  the  Wrist. 

Guerin  gives  three  forms  of  this  dislocation.  First,  a  dislocation 
forward,  characterized  by  a  sliding  of  the  wrist  before  the  bones  of  the 
forearm,  and  by  the  projection  posteriorly  of  the  lower  ends  of  the  radius 
and  ulna ;  seen  in  an  infant  of  six  months,  and  in  two  adults.  Second, 
backward  and  upward ;  seen  in  a  child  of  six  years,  and  accompanied 
with  an  incomplete  paralysis  of  all  the  muscles  of  the  forearm  and  hand. 
Third,  backward  and  outward ;  in  a  girl  of  14  years,  accompanied  with 
incomplete  paralysis.*  Gu6rin  has  also  seen  three  examples  of  disloca- 
tion outward  in  foetal  monsters,  and  one  of  dislocation  inward,  as  the 

*  Chaussier,  from  Malgaigne.  op.  cit.,  t.  ii.  p.  268. 

*  Dupuytren,  Injuries  and  Dia.  of  Bones,  p.  117. 

'  Deville,  Bulletin  de  la  See.  Anat.,  p.  153.  *  Guerin,  op.  cit,  p.  31. 

*  Hay  em.  Bull.  Soc.  Anat.  de  Paris,  1864,  p.  56.  •  Guerin,  p.  717. 
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result  of  arrest  of  development  Robert  Smith  believes  that  the  case  of 
simple  dislocation  of  the  wrist  or  of  the  carpus  forward,  mentioned  by 
Cruveilhier  in  his  Anatomie  Pathologique,  was  an  example  of  congenital 
dislocation ;  and  he  relates  two  other  cases  ecjually  remarkable  which 
came  under  his  own  observation. 

One  was  in  the  person  of  D.  O'N.,  a  lunatic  and  epileptic,  who  died  when  86 
years  old.  Both  upper  extremities  were  deformed  from  birth ;  the  riffht  pre- 
senting an  example  of  dislocation  of  the  carpus  forward,  and  the  lefl  or  disloca- 
tion ot  the  carpus  backward.  The  dissection  showed  that  there  had  been  an 
arrest  of  development,  especially  in  the  bones  of  the  forearm  and  carpus.  The 
second  was  in  the  person  of  a  young  woman  who  died  of  phthisis  in  the  Rich- 
mond Hospital ;  the  right  wrist  presenting  an  example  of  congenital  dislocation 
of  the  carpus  forward  from  arrest  of  development  also.^ 

Marrigues  describes  a  very  singular  congenital  displacement  which  he  found 
upon  a  newly  born  infant.  The  radius  and  ulna  were  widely  separated  below, 
and  in  the  interspace  was  lodged  the  whole  of  the  first  range  of  the  carpal  bones ; 
the  hand  being  strongly  turned  inward.' 

§  10.  Congenital  Dislocations  of  the  Fingers. 

Chaussier  found  in  a  foetus  the  last  three  fingers  of  the  left  hand  dis- 
located at  the  metacarpo-phalangeal  articulation.  The  thighs,  knees, 
and  feet  were  also  dislocated.^ 

A.  B^rard  speaks  of  an  incurvation  backward  of  the  last  two  phalanges 
of  the  fingers  as  having  been  occasionally  seen  in  newly  born  children  of 
the  female  sex  ;  and  Malgaigne  adds  that  he  has  himself  seen  a  woman 
who  had,  from  birth,  all  the  phalangettes  carried  backward  to  an  angle 
of  135°,  leaving  the  heads  of  the  phalanges  projecting  forward  under  the 
skin.* 

Robert  has  seen,  in  a  girl  6  years  old,  a  congenital  lateral  dislocation 
of  the  phalangette  of  the  index  finger,  which  was  inclined  outward  at 
an  obtuse  angle.  The  external  condyle  of  the  lower  extremity  of  the 
proximal  phalanx  was  slightly  atrophied,  and  the  internal  presented  a 
corresponding  projection.  Robert  cut  the  internal  lateral  ligament  by  a 
subcutaneous  incision,  but  without  any  favorable  result.* 

§  11.  Congenital  Dislocations  of  the  Hip. 

Dupuytren  thought  that  double  dislocations  of  the  hip-joint,  as  con- 
genital accidents,  were  more  common  than  single  dislocations,  but  in  the 
experience  of  Pravaz  the  rule  has  been  reversed,  he  having  met  with  but 
four  double  dislocations  in  a  total  of  nineteen. 

They  have  been  noticed  much  oftener  in  females  than  in  males.  Of  forty-five 
examples  mentioned  by  Dupuytren  and  Pravaz,  only  seven  or  eight  were  males. 
The  following  table,  constructed  by  Poinsot  from  statistics  gathered  by  Drach- 
mann,  Pravaz,  and  Kronlein,  respectively,  ought  to  be  accepted  as  conclusive 

»  R.  Smith,  op.  cit.,  pp.  238,  251. 

'  Marrigues,  Malgaigne,  from  Journ.  de  M6d.,  t.  ii.  p.  31,  1775. 

'  Chaussier,  Malgaigne.  op.  cit.,  t.  ii.  p.  751. 

*  B6rard,  Malgaigne,  op.  cit.,  p.  773. 

*  Robert,  from  Malgaigne,  op.  cit..  p.  773. 


evidence  that  ynilateral  dislocations  are  more  frecjuent  than  bitaleraK  and  thit 
theae  deformities  are  much  more  tVeqijeiU  in  females  ihaD  in  mal*^;  wblle0 
reirards  ita  occurrence  in  the  right  or  left  limb,  no  marked  preference  exky  for     ^ 
either. 
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Congenital  dislocations  of  the  femur  raay  be  complete  or  incomplete. 
Of  the  complete  dislocations,  four  varietiea  have  been  noticeii 

Upward  and  backward,  upon  the  doraum  Hii,  This  varietj  h  hjfu 
the  most  common. 

Upward  and  forward ;  the  head  of  the  femar  resting  upon  the  mi- 
nentia  ilio-pectinea» 

Downward  and  forward  into  the  foramen  thyroideura  ;  of  which  wnxim 
Chaiissier  alone  mentions  one  example ;  but  Delpech  found  in  nn  infimt, 
bom  paralytics  the  head  of  the  femur  lodged  habitually  near  the  foramn 
thyroidum. 

Directly  upward ;  seen  by  Guerin,  Pravax,  and  otliers ;  the  head  rf 
the  femur  being  placed  immediately  without  the  anterior  inferior  spinoai 
process  of  the  ilium. 

Guerin  has  observed,  moreover,  a  single  variety  of  subluxation ;  ch§r- 
acterized  by  the  incomplete  displacement  of  the  head  of  the  femur  in  the 
direction  upward  and  backward,  so  that  it  rested  upon  the  edge  of  the 
cotyloid  cavity :  "  observed  often  in  newly  born  children,  and  with  those 
in  whom  the  muscular  dislocations  are  effected  spontaneously  after 
birth." 

In  March,  1865, 1  saw  a  child  who  was  born  in  1860,  with  dislocation  of  both 
knees  and  both  hip-joints.  The  legs  at  the  time  of  birth  were  doubled  forward 
upon  the  thighs,  the  heads  of  the  tibias  resting  upon  the  front  of  the  femun, 
one  inch  above  the  condyles,  the  thighs  being  at  ri^ht  angles  with  the  body  aod 
the  feet  touching  the  abdomen.  The  knees  were  drawn  closely  together.  The 
dislocation  of  the  heads  of  the  femurs  was  not  at  this  time  recognized.  By  coa- 
stant  pressure  Dr.  Palmer  had  succeeded,  at  the  end  of  one  year,  in  restortag 
the  legs  to  position,  the  thighs  remaining  flexed ;  but  when  two  years  old  she 
began  to  walk,  with  her  body  bent  forward.  The  displacement  of  the  hip-booei 
was  then  first  discovered.  When  four  years  old  the  sartorius  and  tensor  vaginc 
femoris  were  severed,  but  with  very  little  benefit.  At  the  time  of  my  examina- 
tion she  was  five  years  old.  The  thighs  were  still  flexed  and  adducted ;  by  pree- 
sure  upon  the  knees  the  femurs  could  be  slid  upward  and  backward  apon  the 
ilium  one  inch;  on  rotating  the  femurs  the  trochanters  were  observed  to  mofe 
upon  a  very  short  radius,  indicating  the  entire  absence  of  head  and  neck.  She 
walked  with  the  gait  peculiar  to  these  conditions. 

Both  Delpech  and  Gu6rin  have  called  attention  to  two  varieties  of  what  the 
latter  terms  pseudo-luxations ;  of  which  the  first  simulates  a  dislocation  upward 
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and  backward,  and  the  second  a  dislocation  downward  and  forward.  In  these 
examples,  the  extreme  adduction  or  abduction  of  the  thighs  might  lead  to  a 
belief  that  the  bones  were  dislocated,  when  in  fact  the  abnormal  position  of  the 
limbs  is  due  only  to  muscular  contraction,  without  actual  articular  displacement. 

In  the  remarks  which  follow  I  shall  have  special  reference  to  that  form 
of  congenital  dislocations  of  the  femur  in  which  the  head  of  the  bone  rests 
upon  the  dorsum  ilii,  as  being  that  which  will  presented  in  a  vast  ma- 
jority of  cases,  and  which,  characterized  by  the  same  general  phenomena, 
may  be  regarded  as  typical  of  all  the  others. 

Symptomatology. — First.  When  the  dislocation  is  double.  In  these 
examples  the  deformity  is  often  found  to  be  absolutely  symmetrical ;  the 
opposite  limbs  being  of  precisely  the  same  length,  and  in  the  same  relative 
positions;  a  circumstances  which,  when  it  exists,  may  render  the  diagnosis 
more  difficult,  or  may  cause  it  to  be  for  a  long  time  entirely  overlooked. 
It  is  in  such  cases  especially  that  the  deformity  is  not  usually  discovered 
until  the  child  begins  to  walk. 


Fio.  506. 


Fio.  507. 


Single. 


Congenital  dislocations  of  hip. 


Double. 


The  first  circumstance  which  would  naturally  arrest  our  attention,  if 
the  person  who  is  the  subject  of  this  double  dislocation  is  stripped  and 
placed  erect  before  us,  is  the  great  apparent  length  of  the  arms  and  of 
the  body  in  comparison  with  the  lower  extremities.  We  may  next  observe 
that  the  great  trochanters  are  carried  upward  and  backward,  so  as  to 
make  a  remarkable  projection  in  this  direction ;  the  lumbar  portion  of 
the  spinal  column  is  thrown  very  much  forward  and  the  dorsal  portion 
backward.  The  thighs  incline  inward,  so  as  almost  to  cross  each  other ; 
the  whole  of  the  lower  extremities  are  imperfectly  developed  and  feeble ; 
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the  toes  are  generally  pointed  directly  forward,  or  they  may  be  noticed 
to  turn  inward  (Figs.  506,  507). 

When  the  person  stands,  and  his  limbs  are  not  in  motion,  the  heel  is 
usually  brought  down  fairly  to  the  floor ;  but  in  walking,  and  especially 
in  the  attempt  to  run,  he  touches  only  the  balls  and  toes  of  his  feet 
"When  they  are  about  to  walk,'*  says  Pravaz,  ''we  see  them  lift  them- 
selves upon  the  points  of  the  feet,  to  incline  the  superior  part  of  the  trunk 
toward  the  member  which  is  about  to  support  the  weight  of  the  body, 
and  to  lift  the  other  from  the  ground  with  an  effort,  in  order  to  carry  it 
forward.  At  this  moment  one  of  the  trochanters,  that  which  corresponds 
to  the  column  of  sustentation,  appears  to  approach  the  iliac  crest  more 
nearly  than  when  the  patient  is  standing  upon  his  two  feet."  In  con- 
sequence of  which  mobility  of  the  thigh-bones  the  patient  assumes  a 
peculiar  waddling  gait  which  is  not  only  ungraceful,  but  exceedingly 
fatiguing.  The  difficulty  of  progression  is,  however,  very  variable  in 
different  persons.  .  Sometimes  the  patient  requires  no  aid  whatever,  and 
at  other  times  he  cannot  walk  without  assistance.  Generally  it  increases 
with  age.  It  is  especially  deserving  of  notice  that  in  rapid  progression 
the  mobility  of  the  heads  of  the  femurs  is  appreciably  less  than  in  slow 
progression,  which  is  explained  by  the  more  constant  and  vigorous  con- 
traction of  the  muscles  about  the  joint,  when  the  motions  of  the  limb  are 
rapid.  In  the  recumbent  posture,  the  thighs  may  be  drawn  down  easily 
to  almost  their  natural  positions.  The  only  exception  to  this  rule,  accord- 
ing to  Carnochan,  "is  when  the  head  of  the  femur  has  escaped  from  the 
natural  capsule  in  which  it  was  originally  inclosed,  and  a  new  socket  has 
been  formed  upon  the  dorsum  of  the  ilium.*'  Abduction  is  performed 
with  difficulty ;  adduction  and  rotation,  especially  inward,  being  less 
restricted. 

Second.  Wlien  the  dislocation  is  only  upon  one  side.  In  these  case* 
the  symptoms  are  essentially  the  same  as  in  the  double  dislocation ;  >*itli 
only  such  slight  differences  and  peculiarities  as  would  naturally  sugge>t 
themselves  to  the  surgeon,  and  which  will  not,  therefore,  demand  special 
consideration. 

Pathology. — The  liead  of  the  femur  is  sometimes  merely  change<l  in 
form  and  consistence,  the  neck  also  undergoing  corresponding  alterations 
in  its  size,  form,  direction,  etc.  ;  at  other  times  the  head  is  absent  alto- 
gether, and  with  it  a  considerable  portion  of  the  whole  of  the  neck  ha.* 
disappeared.  The  pelvic  bones  are  usually  more  or  less  deformed.  The 
acetabulum  may  be  entirely  deficient,  or  it  may  present  itself  as  an 
irregular  bony  protuberance,  without  cartilage,  fibro-cartilage,  or  liira- 
ments.  Sometimes  it  exists  as  an  oval  or  triangular  cavity,  which  is 
expanded  at  its  superior  and  posterior  margin  into  a  distinct  fossa,  whore 
the  head  of  the  femur,  descending  from  the  dorsum  ilii,  occasionally  rest*. 
A  new  cavity  is  formed  usually  upon  the  si<le  of  the  pelvis,  which  is  shal- 
low and  without  an  elevated  margin,  or  it  may  be  deeper  and  more  com- 
plete in  its  construction  by  the  addition  of  an  osseous  border.  In  either 
case  the  new  socket  is  often  lined  with  a  true  periosteum  and  synovial 
membrane;  but  not  unfre(|uently  it  is  unprotected  by  any  soft  tissue,  the 
surface  being  hard  and  polished  like  ivory. 

The  head  of  the   femur,  having   escaped   from  its   original  capsule. 
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through  a  button-like  opening,  rests  in  this  socket  constantly.  In  still 
other  examples  the  head  of  the  femur  remains  within  its  capsule,  and 
may  be  observed  to  play  backward  and  forward  between  the  two  sockets ; 
or  the  head  and  neck  being  absorbed,  and  the  capsule  remaining  entire, 
the  latter  is  converted  into  a  long,  narrow  sac,  somewhat  contracted  in 
its  centre ;  or  finally  into  a  firm  ligamentous  cord,  which  being  attached 
to  the  stunted  upper  extremity  of  the  femur,  limits  its  motions  in  the 
direction  of  the  crest  of  the  ilium.  In  this  case  no  new  socket  is  formed. 
A  portion  of  the  pelvi-femoral  muscles  are  contracted,  in  consequence  of 
an  approximation  of  their  points  of  origin  and  insertion,  and  remaining 
in  a  state  of  comparative,  if  not  absolute,  inertia,  they  become  atrophied, 
or  pass  into  a  condition  of  fatty  degeneration ;  while  other  muscles,  in 
consequence  of  the  increased  labor  which  they  have  to  perform,  become 
hypertrophied,  or  degenerate  into  a  fibrous  tissue. 

Treatment. — The  treatment  of  this  deformity  has  been  the  subject  of 
much  discussion  from  an  early  period,  but  as  yet  no  definite  method  has 
been  established.  Dupuytren  studied  the  treatment  quite  thoroughly, 
and  his  observations  are  important.     He  says : 

"  When  we  call  to  mind  the  natural  proneness  which  the  heads  of  thigh-bones 
have  to  ascend  to  the  external  iliac  fossse,  and  that  this  tendency  is  partly  due 
to  the  superincumbent  weight  of  the  body,  and  in  part  to  muscular  action,  a 
just  conception  may  be  formed  of  the  indications  on  which  the  employment  of 
palliative  remedies  should  be  founded.  The  object  should  be  to  relieve  the 
lower  limbs  of  the  superincumbent  weight  on  the  one  hand,  and  on  the  other  to 
moderate  the  muscular  action.  Both  of  these  indications  are  in  part  fulfilled 
by  repose;  and  the  attitude  most  conducive  to  this  effect  is  the  sitting  posture, 
in  which  the  weight  of  the  upper  part  of  the  body  is  not  transmitted  to  the 
lower  extremities,  but  is  centred  in  the  tuberosities  of  the  ischia.  Therefore, 
laboring  persons  afflicted  with  this  infirmity  should  be  recommended  to  adopt 
a  sedentary  occupation,  as  a  calling  which  requires  much  standing  and  walking 
about  would  dangerously  aggravate  their  deformity.  Yet  one  would  scarcely 
be  willing  to  condemn  such  individuals  to  perpetual  repose ;  and  to  avoid  this 
it  is  necessary  to  discover  some  means  for  diminishing  the  inconveniences  which 
attend  the  upright  posture,  the  act  of  walking  and  other  exercises.  Experience 
has  taught  me  hitherto  but  two  methods  of  obtaining  this  important  object :  the 
first  consists  in  the  daily  employment  of  a  perfectly  cold  bath,  in  which  all  the 
body  should  be  immersed  for  the  space  of  three  or  four  minutes,  the  head  being 
protected  by  an  oiled-silk  cap;  the  water  maybe  fresh  or  salt;  and  the  only 
precautions  necessary  to  take  are  to  avoid  bathing  when  the  body  is  in  a  state 
of  perspiration,  or  when  the  catamenial  discharge  is  present.  These  baths  have 
a  local,  as  well  as  general,  tonic  effect.  The  second  method  consists  in  the  con- 
stant use,  at  least  during  the  day,  of  a  belt,  which  embraces  the  pelvis,  fitting 
closely  over  the  great  trochanters,  and  keeping  them  at  a  constant  height,  so  as 
to  bind  the  parts  together,  and  prevent  that  continual  unsteadiness  of  the  body 
which  results  from  the  loose  connections  of  the  heads  of  the  thigh-bones.  For 
the  proper  fulfilment  of  these  indications,  certain  precautions  are  necessary  in 
the  construction  of  this  cincture;  in  the  first  place,  it  should  occupy  the  narrow 
interval  between  the  crest  of  the  ilium  and  great  trochanters,  completely  filling 
this  space,  and  therefore  being  about  three  or  four  fingers'  breadth,  according 
to  the  age  and  size  of  the  patient.  It  should  further  be  well  padded  with  wool 
or  cotton,  and  covered  with  doeskin,  so  that  it  may  not  abrade  the  parts  to  which 
it  is  applied ;  and  there  should  be  a  piece  let  in  on  either  side,  so  as  to  receive 
and  support  the  trochanters  without  entirely  covering  them ;  it  should  be 
buckled  behind,  and  padded  straps  be  carried  under  the  thigh,  and  across  the 
tuberosity  of  the  ischium,  on  either  side,  to  |>revent  the  zone  from  slipping  up. 
1  do  not  mean  to  assert  that  I  have  ever  succeeded  in  completely  getting  rid  of 
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tlie  incoiiTenietices  of  cnngenital  dbloeatioDSorthe  thigh-hun&'«,  but  I  bttT«|»rc- 
vetited  tbeir  inereiisixig,  and  have  rendered  siipportable  what  I  could  iiiit  ctir«. 
The  testimony  of  E^ame  p&tieEits  to  the  value  of  thb  treatment  ha^  h^en  of  a  rami 
ujiequiviKittl  charu€ter;  for  being  worried  by  the  pressure  of  the  belt,  they  bive 
laid  it  a»ide,  but  have  speedily  rest^>red  it  agaiD,  as  they  found  that  with(»ut  it 
they  had  neither  a  »en%e  of  firmness  lo  the  hip  nor  confidence  in  ft'alkinK-*' 

In  relation  to  which  opinions  the  same  excellent  writer  subsequently  midi 
the  following  candid  admisaion:  "  I  at  fir^t  thought  that  no  benefit  would  bt 
derived  in  these  casea  from  the  employment  of  continual  traction  un  the  lower 
extremities^  for  reason!^  already  stated  ;  but  the  exf*eriment»  of  MM.  La  fond  lujd 
Duval  tend  to  throw  some  doubt  on  the  correelnea^  of  this  conclusion,  Tht»« 
diMingubhed  practitioners  teiited  the  influence  of  extension « in  their  ortiiop^pdie 
institution,  on  a  child  eight  or  nine  years  of  age,  who  was  the  isubject  of  douhk 
congenital  dialoeation  of  the  hip;  after  the  uninterrupted  employment  of  thU 
treatment  for  some  weeks,  I  satiated  myself  that  the  linnbH  had  re^^umefl  their 
natural  length  and  direction  ;  but  I  wa^  not  a  little  tijitonisbed  to  find  tliat  after 
extension  had  been  persisted  in  for  three  or  four  monthn  continuously,  the 
greater  part  of  the  beneScial  results  remained  for  several  weeks  undi  mini  Abed. 
Ft  woula  be  idle,  it  is  true,  to  generalise  on  thii  single  ca!*e;  but  as  an  isolated 
example  of  the  utility  of  extension  it  is  interesting,  and  it  may  be  the  forerunQer 
of  more  important  results."* 

Since  which  titne  Humbert  ami  Jacquiet,  who-,  as  well  as  Duval  iind 
Lafond,  confined  themselves  to  the  treatment  of  deformities,  claim  to  Imv** 
met  with  equal  Buecess  in  the  management  of  theie  cases  by  extension 
jilonc ;  «nd,  still  more  lately,  Guerini  of  Paris,  and  Pmvaz,  of  Lyons,  bj 
the  adoption  of  the  siame  general  principle  more  or  less  modified,  hftve 
udded  new  triumphs  and  greatly  enlarged  its  applicatioti.  Other  s1l^ 
geons  have  confined  their  efforts  to  the  reduction  of  the  dislocation,  aud 
they  have,  consequently,  abandoned  all  those  cases  in  which,  owing  to 
the  complete  absence  of  the  natural  socket,  or  to  the  want  of  sufitcient 
m ob il i ty  in  the  limb,  the  red ue t i on  w n s  d eem ed  i in possi hi e  :  bn t  G u c rifi 
has  gone  a  step  farther,  and  has  nought  to  establish  a  new  socket  tipoJi 
some  point  of  the  pelvic  bones  as  near  as  possible  to  its  natural  articular 
fossa. 

"  The  means  which  I  adopt,''  says  Gu6rin,  "are  based  upon  a  recognition  of 
the  processes  which  nature  employs  for  the  attainment  of  the  same  purpose,  and 
of  which  mine  are  but  an  imitation.  I  have  shown  that  the  essential  condition 
of  the  formation  of  artificial  cavities  is  perforation  of  the  articular  capsule,  and 
the  placing  in  contact  of  the  luxated  extremity  with  an  osseous  surface,  and 
that  the  condition  of  the  maintenance  of  this  abnormal  rapport  is  the  intimate 
adherence  of  the  borders  of  the  rent  with  the  circumference  of  the  new  cavity. 
Now  it  appeared  to  me  that  art  could  realize,  in  all  points,  the  conditions  which 
preside  at  the  spontaneous  formation  of  artificial  joints.  To  this  end  I  com- 
mence by  practising  under  the  skin,  and  at  the  point  corresponding  to  that 
where  it  is  most  convenient  to  fix  the  luxated  extremity,  scarifications  of  the 
capsule,  down  to  the  bone  to  which  it  is  attached.  By  this  means  the  dislocated 
extremity  is  placed  in  immediate  contact  with  the  bony  surface  upon  which  it 
reposes.  It  makes  upon  this  point  a  beginning  of  the  work  of  orj^anizalion 
resulting  from  the  adhesion  and  fusion  of  the  scarified  points  with  the  corre- 
sponding points  of  this  surface.  Then,  in  order  to  circumscribe  and  irnprij^on 
the  luxated  extremity,  in  this  place  of  election,  I  practise  all  about  deep  s^carirt- 
cations,  which  tend  to  excite  the  same  work  of  organization  and  to  e^tabli-h 
fibro-cellular  adhesions  between  the  incised  borders  of  the  cap.sule  and  the  con- 
tiguous bony  surfaces.  Finally,  when  the  fibro-cellular  adhesions  are  supposed 
to  be  sufticiently  solid  to  resist  the  movements  of  the  new  articulation,  I  p^^' 

'   Diipuytren.  op.  cit..  pp.  176-178. 
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voke,  little  by  little,  the  development  of  the  cavity  destined  to  embrace  the 
luxated  extremity  by  the  means  which  Nature  herself  employs  in  analogous 
circumstances;  that  is  to  say,  by  circumscribed  and  frequent  movements  of  this 
articulation."^ 

The  treatment  ought  to  be  commenced  as  early  as  possible,  no  exam- 
ples of  success  having  been  recorded  in  persons  over  fifteen  years  of  age; 
while  the  youngest  child  whose  treatment  is  reported  as  successful  was 
three  years  of  age*  For  the  purposes  of  making  the  requisite  extension, 
and  of  maintaining  the  bone  in  place,  Pravaz  (who  does  not,  however, 
adopt  Guerin's  practice  of  establishing  for  the  head  of  the  bone  a  new 
socket,  but  only  seeks  to  reduce  and  maintain  it  in  its  old  socket)  has 
invented  several  forms  of  apparatus  adapted  to  the  different  stages  of 
progress  in  the  treatment.  Heine,  of  Cannstadt,  Guerin,  and  others, 
have  also  suggested  special  contrivances  for  the  same  purpose ;  but  no 
surgeon  who  understands  fully  the  principle  upon  which  the  cure  is  sup- 
posed to  be  accomplished,  will  be  at  loss  for  apparatus  suitable  for  making 
the  necessary  extension,  or  for  maintaining  the  reduction  when  once  it 
has  been  effected. 

The  length  of  time  required  for  the  completion  of  a  cure,  where  a  cure 
is  possible,  must  vary  according  to  the  age  and  health  of  the  patient, 
and  according  to  the  pathological  condition  of  the  joint,  and  may  be 
found  to  extend  from  a  few  months  to  one  or  more  years.  It  is  unne- 
cessary to  say  that  where  the  accomplishment  of  the  cure  demands  a 
period  of  several  years,  the  treatment  must  be  intermittent  and  greatly 
varied,  so  as  to  suit  all  the  changing  circumstances  in  the  condition  of 
the  patient. 

Finally,  if  after  a  fair  trial  we  fail  to  accomplish  a  cure,  or  if  the  con- 
dition of  the  child  will  not  warrant  even  the  attempt,  we  ought  as  far  as 
possible  to  seek  to  prevent  an  increase  of  the  deformity  by  such  means  as 
our  ingenuity  may  suggest,  or  by  such  judicious  appliances  and  general 
management  as  we  have  seen  recommended  by  Dupuytren. 

South  says  that  he  has  seen  one  case  of  double  dislocation  in  which  the  walk- 
ing was  at  first  extremely  difiicult,  but  from  the  fifteenth  year  and  onward  the 
patient  so  improved  that  at  the  twentieth  year  scarcely  any  trace  of  the  peculiar 
gait  could  be  discovered.* 

[In  addition  to  the  methods  of  treatment  above  mentioned,  resection  has  been 
successfully  performed  by  Rose;  Margary  deepened  the  acetabulum  by  chisel- 
ling, and  then  replaced  the  head,  but  his  patient  died  of  pyaemia;  Paoli  deep- 
en^ the  cavity  and  diminished  the  size  of  the  head  with  the  effect  of  reducing 
the  shortening  by  nine  and  a  half  centimetres.  The  most  successful  treatment 
recently  instituted  is  that  of  Dr.  Buckminster  Brown,*  of  Boston,  who  kept  up 
continuous  traction  for  thirteen  months  with  the  effect  of  quite  restoring  the 
form  and  walk  of  the  patient.] 

§  12.  Congenital  Dislocations  of  the  Patella. 

PaUetta  found  a  dislocation  in  the  cadaver  which  he  supposed  to  be 
congenital.*     Michaelis  has  reported  two  cases ;  one  in  a  young  man  of 

1  Gu6rin,  op.  cit.,  pp.  81-83.  *  South,  Note  to  Chelius,  op.  cit.,  vol.  ii.  p.  245. 

*  Brown,  Boston  Med.  and  Surg.  Joum  ,  June  4,  1885. 

*  PaUetta,  Exercitationes  Pathologicae,  p.  91. 
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seventeen  jears,  and  the  other  In  a  girl  of  fourteen,  each  of  wliom  affinaed 
that  it  hail  existed  from  birth/  Both  of  these  examples  presented  them- 
selves at  the  hospital  on  account  of  hyilmrthrosisi  of  the  knee-Joinc^,  and 
Malgai^ne,  who  bad  himself  seen  u  similar  case,  is  disposed  to  rejattni 
them  all  as  examples  of  pnihological  rather  than  congeiiitAi  dislocatioa^ 
Periat  re[X/rts  a  case  in  which  tlie  dislocatioo  was  oqIv  produced  liv 
walking,  and  in  relation  to  the  authenticity  or  pertinence  of  which  Mtl- 
gaigne  seems  also  to  entertain  a  doubt.^ 

South  siaya  thnt  he  has  seen  a  coDgenitfil  dislocation  of  both  l^g!»,  in 
man.    The  pntelhe  rested  entirely  upon  tbe  outer  face:^  of  the  external  amdf] 
leaTJiii?  Ihe  front  of  the  kn^e  joint  completely  uncovered.    When  the  Hmbft  w^ 
extt^ndod  the  patella?  could  be  ea^ly  made  to  resume  their  natural  pondtions^ 
but  on  the  patient's  making  the  Bli^hteAt  mo  v  em  cut  they  were  again  clift|il 
The  kneei  were  very  much  iuclmed  inward,  the  feet  on  I  ward,  and  iila  pitl 
dirticult  and  uuftteady? 

Dr.  Samuel  G*  Wolcott,  of  Utica,  N»  Y.,  informs  me  that  he  ha.*  under  ci! 
vatiou  a  ctwe  siimflar  to  the  one  reported  l>y  t^uuth,  in  a  healthy  and  o|J]erwb# 
well- formed  and  well-developed  boy,  set.  4.  "*When  the  leg^  are  flexed  lli* 
patellar  ulip  outward  upon  the  external  condyle*  of  the  femun*,  and  an  «sl€nd» 
mg  the  legs  the  pateltse  resume  their  pfMitions  in  front  of  the  knee-joints,  Thb 
occura  at  every  step  he  takes.  The  knees  are  strongly  inward,  and  the  fe«l  <jal* 
ward.  His  step  ia  very  in**ec«re,  and  if  accidentally  he  hila  hii  feet  or  l€fi 
against  anything  hi  wnlking*  he  invariably  falls/' 

The  mosit  reniarkal>le  exam  pie,  however,  has  been  reported  by  Dr.  E.  J.  Cu- 
well  I  uf  rrovidencej  R.  I,,  inaijmyeh  a^  no  le«»  than  (ive  members  of  the  ^me 
family  have  donble  eougenitai  dislocations  of  the  patellae.  The  nian  who  wjji* 
the  subject  of  Dr.  CaawelTa  apecial  examination  is  43  yearg  old,  and  po*Mi€«i<ed 
of  a  gciod  constitution.  The  patellic  hiy  npon  the  outer  condyles,  and  are  mo^- 
able,  performing  their  funetions  nearly  as  well  ha  if  placed  in  their  proper 
poaitiona.  He  walks  without  diMcultv  upon  level  ground,  or  upon  an  ascendiog 
plane,  but  great  cautb*n  ia  required  in  de8cending.  The  right  patella  h  longer 
and  ]*'^^  rnovaUI*^"  lIuiTi  tin-'  left,  nml  fhi'  n!iusii']iif><  (ifhofh  ofhi^,  htwr^r  fvitrfv titles 
are  smiill.  **  In  addition  to  his  labor  as  an  operative,  he  cultivates  a  small  farm." 
Dr.  Caswell  examined  his  son  and  found  the  same  malposition,  but  less  marked 
than  in  the  case  of  the  father.  The  father  then  stated  that  his  own  father,  his 
sister,  and  the  son  of  his  half-brother  by  the  same  father,  had  a  similar  de- 
formity.* 

Servier^  relates  a  case  of  congenital  dislocation  of  the  patella  associated  with 
other  deformities,  and  both  the  father  and  the  brother  had  dislocations  of  the 
patella.  Zielewic//  has  collected  eight  cases  of  congenital  outward  dislocation. 
To  these  examples  P.  Berger'  hjis  added  three  others.  Holthouse®  mentions  a 
case  seen  by  himself,  and  Lannelongue"  reports  a  similar  case. 

§  13.  Congenital  Dislocations  of  the  Knee. 

The  head  of  the  tibia  has  been  found,  at  birth,  dislocated  forward, 
backward,  inward,  outward,  inward  and  backward,  outward  and  back- 
ward, and  simply  rotated  inward.     Most  of  these  dislocations  were  in- 

1  Micluii'lls,  Rev.  M«''il.  Chirurg.,  torn.  xv.  p.  65. 

*  P6riat,  Mal<jjaigne,  (»p.  cit ,  torn.  ii.  p.  932. 

s  South,  Not«  to  Chelius,  op.  cit.,  vol.  ii.  p.  247. 

*  Caswell,  Amer.  Journ.  Med.  Sci..  July,  1865. 

6  Servier.  Gaz.  Hebd.  de  Med.  et  de  Chir.,  Avril  5,  1872. 

«  Zielewicz,  Berliner  klin.  Wochens.  t.  6,  p.  25,  1869. 

T   P.  Berger.  Art.  Rotule,  Diet.  Enc.  Sc.  Med.,  3d  sen,  t.  5,  p.  360. 

8  llolthouse.  The  Lancet,  Aug.  24,  1872,  vol.  ii.  p.  258. 

*  Lannelongue.  Bull.  Soc.  de  Chir.  de  Paris,  1880,  p.  236. 
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complete ;  and  of  them  all,  the  dislocation  forward  has  been  observed 
much  the  most  often.  A  subluxation  forward  of  the  head  of  the  tibia 
has  been  seen  by  Gu6rin  in  a  foetal  monster,  accompanied  with  extreme 
retraction  of  the  extensor  muscles  of  the  leg.*  Cruveilhier  has  dissected 
a  foetus  aflfected  with  a  similar  subluxation.^  In  these  examples  the 
displacement  forward  at  the  articular  surface  was  but  slight,  and  the 
anterior  flexion  of  the  limb  inconsiderable ;  but  when  the  dislocation  is 
complete,  or  nearly  so,  the  deformity  is  in  all  respects  very  much 
increased  ;  as  the  following  examples  will  illustrate. 

Dr.  D.  H.  Bard,  of  Troy,  Vermont,  has  reported  an  example  of  complete  ante- 
rior dislocation  of  the  tibia,  seen  by  himself,  in  a  newborn  infant.  The  leg  was 
found  drawn  forward  upon  the  thigh  at  an  acute  angle,  so  that  the  toes  pointed 
toward  the  face  of  the  child,  and  the  bottom  of  the  foot  was  directed  forward. 
By  the  application  of  moderate  force,  the  limb  could  be  straightened  and  even 
flexed  completely.  These  motions  inflicted  no  pain.  It  was  especially  noticed 
that  in  bringing  down  the  leg  from  its  position  of  extreme  anterior  flexion  (ex- 
tension) more  force  was  required  in  the  first  part  of  the  manoeuvre  than  in  the 
last;  and  that  if,  having  brought  the  leg  down,  it  was  left  to  itself,  it  imme- 
diately resumed  the  abnormal  position,  moving  at  first  slowly,  but  after  a  time 
much  more  rapidly.  The  limb  was  confined  by  bandages  for  a  short  time,  and 
it  did  not  afterward  show  any  disposition  to  return  to  its  unnatural  position. 
The  child  did  well,  and  when  it  began  to  use  its  legs,  no  difference  could  be  dis- 
covered between  them.' 

J.  Youmans,  of  Portageville,  N.  Y.,  reports  a  similar  case  which  occurred  in 
his  own  practice.  A  healthy  woman  was  delivered,  on  the  16th  of  August,  1859, 
of  a  full-grown  female  child,  whose  left  knee  was  so  completely  dislocated  that 
the  toes  rested  upon  the  anterior  part  of  the  thigh  near  the  groin.  Dr.  You- 
mans immediately  took  hold  of  the  limb  and  brought  it  to  its  natural  form,  but 
as  soon  as  he  relinquished  his  hold,  it  flew  back  to  its  original  position.  Having 
again  straightened  the  leg  it  was  retained  in  place  easily  by  two  pieces  of  whale- 
bone tied  upon  each  side  of  the  thigh  and  body.  Sf)me  soreness  and  swelling 
ensued,  ancl  it  was  some  weeks  before  the  splint  could  be  safely  removed.  At 
the  time  of  the  report,  October  11,  1860,  the  child  was  using  the  limb  with  as 
much  freedom  and  dexterity  as  other  children  of  her  own  age.  In  the  report 
particular  attention  is  called  to  the  disposition  on  the  part  of  the  limb  to  resume 
Its  unnatural  position  with  a  spring,  showing  contraction  of  the  anterior  muscles 
of  the  thigh ;  to  the  fact  that  the  patella  of  this  knee  was  smaller  than  the  other, 
and  that  the  skin  on  the  front  of  the  knee  was  wrinkled  as  it  is  usually  back  of 
the  knee  in  fat  children.* 

I  have  mentioned  acase  of  congenital  forward  dislocation  of  both  tibiro  which 
came  under  my  observation,  in  the  section  on  congenital  dislocations  of  the  hip, 
and  I  have  recentlv  seen  a  case  of  congenital  subluxation  of  both  tibiae  back- 
ward, occasioned  by  contraction  of  the  hamstrings.  Section  of  the  muscles 
restored  the  bones  nearly  to  their  normal  position. 

Chatelain  was  consulted  in  relation  to  a  similar  case,  in  which  the  restoration 
of  the  limb  to  its  natural  position  was  also  easily  effected,  and  by  means  of  three 
metallic  splints,  applied  during  about  fifteen  days,  the  cure  was  consummated. 
Chatelain  directed,  however,  that  the  leg  should  be  kept  flexed  upon  the  thigh 
eight  days  longer.* 

Kleeberg  found  a  child  with  the  leg  so  much  flexed  forward  (extended)  upon 
the  thigh  tnat  the  popliteal  region  became  the  lowest  point  of  the  limb  ;  in  front 
and  above  the  articular  extremity  of  the  tibia  could  be  felt,  and  the  condyles  of 

1  Gu^rin,  op.  cit.,  p.  33. 

*  Cruveilhier,  Atlas  de  I'Anat.  Patholog.,  2e  livr.,  pi.  2. 

«  Bard,  Amer.  Journ.  Med.  Sci.,  Feb.  1835,  p.  555,  from  Boston  Med.  and  Surg.  Joum.. 
Nov.  26, 1834. 

*  Youmans,  Boston  Med.  and  Surg.  Joum.,  Oct.  25,  1860,  vol.  Ixiii.  p.  250. 

*  Chatelain,  Biblioth^que  MC'd.,  tom.  Ixxv.  p.  85. 
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tlie  femur  made  &  correspond  in  e^  projectintj  behind  iiit^>  tbe  poplitea^l  spttw*.  Thi» 
was  pliiinly  an  exaniple  nf  coniplele  dii*lot;atiori ;  and,  contrary  to  wlmt  wnt 
obtierved  In  Bard'iA  case,  flexion  i>t'  the  limb  backward  was  difficult  and  |kjiitifkil 
Tbc  treatment  wiia  commenced  by  securing  tha  limb  in  h  i^trnit^ht  position  bf 
means  oi'  a  splint  and  roller;  mibsequently,  Kleeberg  carried  the  limb  bmcktu 
an  obtuse  an^li?,  and  final ty,  it  wft&  k^pt  ei^ht  days  in  a  position  of  extfcme 
flexion.  A  Cfimplete  cure  was  said  to  nave  be^n  accompHshed  in  about  it^ 
weekfi,^ 

Richardson  and  Porter*  report  a  ease  of  congenital  diiilocatfon  of  the  tibijiftjf- 
wjird,  in  which  tbe  leg  waa  carried  to  a  right  angle  with  the  ihigh.  Redartba 
was  eiisily  effected  and  maintained  by  a  roller.  The  cure  wa^*  eflect^d  in  »bowl 
fourteen  days.  They  report  also  anatber  case,  in  which  tbe  an  tenor  hjperti^ 
tension  was  »Qcb  that  tbe  leg  could  be  laid  n[jon  thethigb.  Tbe  cure  was  effected 
in  ten  weeks  by  tbe  jsame  nieani. 

Berlin'  found  a  child  at  birtb  with  a  displacement  dmjlar  to  the  second  ejEim* 
pie  seen  by  Richardson  and  Porter,  and  in  whtnn,  under  the  u&e  of  inaaaagi^  itid 
bandaging,  all  tracer  of  the  defurmity  disappeared  in  fifteen  days.  At  tbe  end  of 
isieven  years  ilie  cure  remained  complete. 

in  a  ca«e  aeen  by  Motte.*  where  the  heel  toucbecj  the  corresponding  sboiddcr. 
the  leg  turned  on  itj§  nxis,  the  reduction  was  easily  efl'ected,  mid  being  aaiin- 
tained  by  a  bandage,  tbe  cure  Ava^  effected  in  about  tifteen  days.  After  ihtH 
year^  no  traces  of  tbe  deformity  eicisted^  and  the  iunctjona  of  ihe  limb  wert'  pff- 
feetly  restored. 

Mooa^  iiaw  in  a  child  two  and  a  half  yean  old,  a  congenital  diiplacement,  iu 
Avhich  the  leg  was  extended  forward  to  a  right  angle  with  the  thigh,  Tbu  dii' 
location  bad  oeen  reduced  when  the  child  was  six  weeks  old,  but  iti  spite  of  aa 
apparatus^  continuously  applied,  there  atill  continued  a  tendency  to  subluiatiMt 
forward,  the  knee  inclined  backward  and  the  foot  was  everted. 

Gu^niot'  communicated  to  the  Surgical  Bociety  of  Paris  two  cxamplea  of  «»• 
genital  incomplete  forward  dis^locHtion  of  the  dbia.  In  both  cases  a  cure  *ii 
speedily  effected  by  very  si m  pie  means.  At  the  same  s^^ance  Gucniot  pre^ieoted 
a  case  observed  by  Perier,  almost  precisely  unalogous  with  those  seen  by  hini- 
self,  hut  in  which  case,  in  spite  of  apparatui,  the  deformity  persisted  at  the  <?erf 
of  about  six  weeks,  and  without  mam  Test  improvement. 

Gu6rin  has  seen  a  subluxation  backward,  accompanied  with  a  slight  rotation 
of  the  head  of  the  tibia  outward,  in  a  girl  fourteen  years  old  ;  and  which,  he 
affirms,  was  congenital,  characterized  by  a  permanent  flexion  (backward)  of  the 
leg  upon  the  thiirh,  and  a  sliding  of  the  condyles  of  the  tibia  backward.  This 
girl  was  under  Gu6rin*s  treatment,  but  with  what  result  is  not  stated.^  Chauasicr 
found  both  tibiae  displaced  backward  in  an  infant  otherwise  deformed/  Robert 
speaks  of  an  example  of  lateral  subluxation  in  a  man,  which  had  existed  from 
birth.  The  right  knee  was  thrown  inward,  and  the  left  outward.'  Gutrin 
**  operated ''  publicly  upon  a  child,  two  years  old,  who  had  a  congenital  disloca- 
tion of  the  head  of  the  tibia  backward  and  inward,  accompanied  with  a  slight 
rotation  of  the  leg  inward.^"  In  what  manner  he  operated,  and  with  what  result, 
he  does  not  inform  us.  The  same  writer  speaks  of  a  subluxation  backward  and 
outward,  with  rotation  in  the  same  direction,  a  deformity  which,  he  affirms,  is 
very  frequent,  and  which  appears  especially  after  birth,  although  the  causes 
which  produce  it  have  given  their  tirst  impulse  during  intrauterine  life.  The 
case  quoted  from  Robert,  by  Malgaigne,  as  an  example  of  dislocation  inward, 
seems  to  have  been  rather  a  case  of  semi-rotation  of  the  articular  surfaces,  the 
inner  condyle  being  thrown  back  into  the  popliteal  space,  while  the  outer  con- 
dyle still  retained  its  natural  position. 

1  Kleeberg.  Malgaigne,  op.  cit.,  p.  98.3. 

2  Richardson  and  Porter,  Boston  Med.  and  Surg.  Journ.,  Sept.  J 6,  1875. 
»  Berlin,  Union  MM  ,  14  Oct.,  1880. 

*  Motte,  Bull.  Acad.  Royale  de  Belgique.  3(1  Ser.,  t.  10,  No.  2. 

*  Moos,  Archiv  fur  klin.  Chir.,  Bd.  17.  Hll.  .3,  p.  492. 

«  Gueniot  and  P6ricr.  Bull.  Soc.  de  Chir.  de  Paris.  1880,  pp  442-683. 
'  Gu6rin,  sur  lea  Lux.  Cong6n,  p.  33. 

*  Chaussier.  Malgaigne,  op.  cit.,  p.  884. 
»  Robert,  Malgaigne,  op.  cit.,  p.  985. 

'0  Gufrin,  sur  les  Lux.  Cong^n.,  p.  33. 
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§  14.  Congenital  Dislocations  of  the  Tarsal  Bones. 

Under  this  general  term  may  be  included  all  those  varieties  of  sub- 
luxation of  the  several  bones  which  compose  the  tarsus,  and  which  are 
known  as  examples  of  talipes  or  club-foot ;  such  as  tibio-astragaloid  dis- 
locations, astragalo-scaphoid,  calcaneo-astragaloid,  calcaneo-cuboid,  etc. 

Although  these  deformities  may  properly  enough  claim  a  place  in  a 
chapter  on  congenital  dislocations,  they  have  so  long  been  the  subjects 
of  special  treatises  as  to  justify  their  exclusion  from  thft  present  volume. 

§  15.  Congenital  Dislocations  of  the  Toes. 

Observed  occasionally  at  the  metatarso- phalangeal  articulations ;  the 
articular  facets  of  the  first  phalanges  suffering  a  subluxation  upward,  or 
laterally  upon  the  corresponding  metatarsal  bones. 

Guerin  has  noticed  especially  a  congenital  lateral  subluxation  of  the 
great  toe.* 

1  Gu6rin,op.  cit.,  p.  34. 
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ABSCESS  of  the  Bternum,  165 
Acetabulum  f  343 
Acromion  process,  199 
Allis,  carrying  function  of  humerus,  257 

treatment  fractures  of  condyles,  258 

relaxation  of  fascia,  374 
Amesbury's  thigh  splint,  389 
Ansesthetics,  use  of,  in  diagnosis,  44 
Ann  plasty  in  fractures  of  the  septum  nu- 

rium,  101 
Anat<»micHl  neck  of  humerus,  207 
Anchor  splint,  121 
Ankylosis  after  Colles*s  fracture,  284 

after  fractures  of  elbow,  262 

after  fracture  of  patella,  440 

of  knee,  524 
Apparatus  immobile,  66 
Arteries,  ruptured,  73 
Arthritis,  chronic,  365 
Arytenoid  cartilages,  fractures  of,  139 
Astragalus,  491 
Asymmetry  of  long  bones,  388 
Atlas,  159 
Atrophy,  37 

surgical  neck  of  humerus,  219 

neck  of  femur,  intracapsular,  365 

tibia  above  tubercle,  459 
Aiis,  156 

and  atlas,  160 


BADLY  united  fracture  of  radius,  263 
Barton's  bandage,  126 
fracture,  279 
Base  of  acetabulum,  343 

of  condyles  of  femur,  419 
of  condyles  of  humerus,  237 
Bauer's  wire  splints,  486 
Bavarian  splint,  480 
Bean,  lower  jaw  apparatus,  123 
Bending  of  bones,  83 
Bigelow,  stellate  fracture  of  radius,  275 

rim  of  acetabulum,  349 
Body  of  the  scapula,  194 

odies  of  the  vertebra,  147 
Bond's  elbow  splint,  243 

radius  splint,  287 
Bones,  repair  of,  46 
badly  united,  73 
delayed  union,  74 


Bones,  fibrous  union,  74 

non-union,  74 
Boyer's  thigh  splint,  390 
Brainard,  perforator,  81 
Bryant,  ilio-femoral  triangle,  387 
Brown,  anchor  splint,  121 
Buck,  lower  jaw,  119 

thigh  splint,  394 


c 


ALCANEUM,  493 

Carpal  bones,  329 
Cartilages  of  the  ribs,  171 
Cervical  vertebras,  bodies  of  five  lower, 
151 

axis,  156 

atlas,  159 

atlas  and  axis,  160 
Children,  fracture  of  femur,  416 
Chronic  rheumatic  arthritis,  365 
Clavicle,  173 

immediate  dres.«ing,  58 

partial  fractures,  193 

dressing  for  children,  193 
Cline,  trephining  vertebras,  145 

fracture  of  atlas,  159 
Coccyx,  351 
Colles's  fracture,  271 

double,  271 
Comminuted  fracture,  72 
Common  signs  of  fracture,  42 
Compound  fractures,  72 

forearm,  828 

thigh,  418 

J)atella,  457 
yles  of  humerus,  247 

internal,  255 

external,  269 

base,  237 

base  and  between  condyles,  244 
of  femur,  422 

external,  422 

internal,  424 

occiput,  140 

base,  419 

between  condyles,  425 
Congenital,  39,  227,  458 
Coracoid  process,  203 
Condyle  of  occiput,  140 
Coronoid  process  of  ulna,  810 
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Cotjlold  cavity,  343 

Ortt'rtdallT  o  it  ten  don,  fracltire  of  lug,  484 

Orieoid  eartilagc,  140 

Orofibyi  femuri  ejcterual  condvle,  422 


D4KIELS*S  rrftct>ire*b6d,  408 
D©formilJej3  of  legs,  490 
eorrt'Ctin;^,  470 
Delny^d  or  noti-uniorvT  74 
DtJiitifu luted  fracliirea,  36 
Dextfiriet  67 
Diiignasti,  g&ner*!,  41 
Uij^focation  of  luimerus,  diaf  nosia,  220 
DisplHcemefilij,  vtirieties^  44 
Dfiti'til  vertebrip,  151 

DfilU  BmiTianl'4,  81 

Dii?f!enbiich'a,  BO 
DriUing  in  non-union,  BO 
Dngttft,  diilocjitlon  of  hnnjeriii,  2^ 


ELBOW  splint,  Phyglck's,  24*2 
iminediHtc  care,  58 

Kirkbriiio's,  242 

Rose's,  242 

Wek'h'e,  242 

Bond'i,  242 

the  author 'ji,  24S 
Embolism,  venoua  and  fatty,  55 
Bmpbyiema  in  fructtire  of  Vibs^  171 
Epicondyle  of  humerufi,  external^  264 

internal.  247 
EplphyBeal  geptiratiiini,  ^1 

acromion,  200 

humerus,  upper  end,  21 S 
la  wet  end,  238 

olecranon  pfoce*^,  310 

femufj  upper  end^  S57 
lower  end,  427 

trochanter  majt>r,  381 

tibia,  450 
Epiphyses,  sternum,  161 

scapuk,  201 

humerus,  214 

radiua,  301 

ulna,  312 

oi  innomin&tum,  33^^ 

femur,  353 

tibia,  458 

fibula,  462 
E  pi  I  roe  h  lea,  247 

Earn  arch,  double  inclined  plane^  405 
Etiolos^y,  general,  37 
Exciting  causes,  gt^neral,  38 
Experiment's  uii  bending^  M 

on  partial  fracture-'^,  89 
Etternul  epicondylf^  of  huuierui,  254 

Cundyie  ut   iiutimrus,  259 
femur,  422 
Extension  of  thigh,  394,  413 

in  fracture  of  veriehrse,  155 
vortical,  418 


IJiASCTA,  relaxHtirtn  of,  B74 
Patty  t?Entioii*m,  66 
Felt  splinii?,  65 
If  emu  r,  352 

irn mediate  d reefing,  59 

ahfiOrpUon  of  neek,  Bfl4 

neck,  within  capsule,  354 
withtPEJt  i?ap«Lj|e,  370 
within  und  withriiil  citpj^ult,  S77 
aiiiitomy  of,  Q    K   Sajith,  3CS 

difftirential  sJia^ntJS-i-i,  373 

trochanter  miijor  and  base  of  tseck, 
454 

epiphvpis  of  trochanter  Tuiijor,  4S£ 

8haft;3H2 

lower  third ,  419 

measLirenient  of,  S86 

in  children  J  415 

external  condyle,  422 

internal  condyle,  424 

between  tondyle*,  425 

base  and  b^ween  the  condyle*,  i$tt 

di^layed  and  non-union,  428 

separation  of  tower  epiphr>li|  43' 
Fibula,  462 
Finger*,  332 
FlsaUref^  93 

cartilage,  95 

neck  of  feiuur,  353 
treatment,  ^5 
Forearm  J  321 

immediate  dreesinsf,  68 
Four-tailed  bandaije  for  brok«a  jaw,  1S7 
Fox  apparatus;  189 
Fractures,  35 

delayed  union,  74 

general  etlolo^iy,  37 

general  semeiulugy  und  diafnoti^til 

geneml  prognosii,  51 

general  trealmeut,  65 

heredity,  38 

immediate  dre«singfl,  5S 

incomplete,  83 

parliiil,  86 

treatment,  92 

repair  of,  46 
Fracture-heda,  408 

Daniels,  408 

Burgea,  40H 

Crosby,  409 
Fracture- box,  487 


GANGRENE,  after  use  M  imm&vtbU 
apparatui,  m,  307,  417 
after  fracture  at  ba4«  of  condyle *>f 

humerus,  241 
after  fracture  of  forearm^  S28 
patelta,  420 

arm  and  thigh,  298|  307,  39t 
Girretson'ii  hnntJag*:",  126 

Gt:Ut;nti  lilvisiuii  ui    irnciuro:-,  35 

etiology  of  fracture.*,  87 
semeiology  of  fractures,  41 
prognosis  of  fractures,  61 
treatment  of  fracture;*,  65 
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Gibson,  inferior  splint,  125  i 

splint  for  femur,  368  I 

Gilbert,  apparatus,  483  | 

Glenoid  cavity  of  scapula,  comminuted,  , 
198 

Gordoa's  ipJint,  2U3   •  ' 

Goyt,  ciiijg^  of  fracture,  38 

Grttnger,  fracture  <>f  epicondyle,  249 

Greiiier  tubercle  uf  Immerus,  212 

Growth,  arrest  of,  230 

Gum-sbellac  splints,  65 

Gunshot  fractures,  498 
trentcnent   n,  5(>2 

Gutta-per{:ha  splints,  65 


HAMMOND,  jaw  splint,  123 
Hartfthorne,  Edward,  clavicle,  184 
Hays,  radial  splint,  287 
Head  of  radius,  263 

and  anatomical  neck  of  humerus,  206 
Head  and  neck  of  humerus,  longitudinal 

fracture,  212 
Hereditary  frag  Hi  ty,  38 
Hogden's  frHcLtire-cmdle,  604 

wire  au^peniion  iplinl,  393 
Humerus,  205 

carrying  function,  257 

immedUie  dreeing,  58 

HnKtonitcal  neck,  ih)7 

head  and  neck,  206 

tubercle,  211 

longitudinal   fracture    of    head   and 
neck,  212 

surgical  neck,  213,  218 

upper  epiphyti*,  213 

differentiHl  diagnosis,  220 

phaft,  227 

lower  epiphysis,  238 

base  of  condyles,  237 

with  splitting  of  condyles,  244 

condyles,  247 

internal  epicondyle,  247 

external  epicondyle,  254 

internal  condyle,  256 

external  condyle,  259 

delayed  union,  229 
Hjoid  bone,  131 

ILIUM,  340 
Immediate  care,  56 
Immovable  apparatus,  70 

patella,  463 

leg,  476 

thigh,  400 

dangers  of,  70,  399,  476 
Impacted  fractures,  37 

head  and  neck  of  humerus,  208 

neck  of  femur  within  capsule,  356 
without  the  capsule,  360 

radius,  275 
Inoomplele  fractura*,  83 
Inferior  maxilla.  111 
Interstitial  absorption  of  femur,  364 
Internal  condyle  of  humerus,  255 
Internal  femur,  424 


Interdental  splints,  121,  123 
Intra-uterine  fracture,  39,  227,  468 
Ischium,  339 

JAW,  lower,  immediate  care,  67 
fracture.  111 
upper,  fracture,  104 
Joint,  aspiration,  448 
fracture  in,  459 

KINGSLEY,  fracture  of  lower  jaw,  124 
Knee,  immediate  dressing,  59 


LARYNX,  fracture  of.  135 
Lansdale,  patella,  461 
I  Levis,  hooks  for  patella,  444 

Liston,  thigh  sfilint,  386 
'  leg  splint,  485 

t  Lower  jaw.  111 

MALAR  bone,  102 
Malgaigne,  fracture  of  patella,  443 
of  leg,  489 
Malleolus  intern  us,  469 
Many-latled  bandHfref  60 
MiL>'Of»  oB*ft  nan,  (>& 
I  Mhx  Ua,  i^uporioTj  104 
I  fif^rior        1 

Measurement  of  bones,  51 
I  of  humerus,  236 

I  of  thigh  and  leg,  386 

I  Metacarpus,  329 

Metallic  fpUnts,  62 

Mollities  o?>^ium,  causoii!  of  fracture,  38 
Monahan    fracture  of  HsiniL^alus,  492 
Mr.  ..v  <'-HMn«'^  fnicUirf.  276 

head  of  humerus,  216 

fracture  of  clavicle,  186 
Morbus  coxte  senilis,  364 
Muscular  action,  cause  of  fracture,  39 


NASAL  bones,  96 
Neck  of  femur,  353 
within  capsule,  354 
prtigni^if ,  302 
wlthotit  CHpsgle,  370 
Neck  of  humerus,  anatomical,  206 

surgical  neck    218 
Neck  iif  lower  jaw    112 
of  radius,  3t>5 
of  scapula,  198 
Nerves,  cau^ing  fractures,  38 
Non-union,  74 
clavicle,  180 
femur,  428 
fibula,  406 
humerus,  229 
lower  jaw,  117 
patella,  442 
ribs,  169 
tibia,  461 
tibia  and  fibula,  472 
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^ow^i  fracture  of,  96 
Eeptum  of,  100 

OCCIPUT,  condyle  of,  146 
Odont*4d  pnjc«*H  of  jtiie,  167 
frjicturea  of,  15*1 
mod«  ttf  death,  1G9 
(Ed^ma  after  removal  of  dreasjngs^  5ri 
OKBton,  fraclure  fomiir,  378 
Olecranon  procesi=,  302 

©piphyseftl  separation,  310 
0«?a  naeij  K>6 
Oiia,  hoi^ka  for  patella,  445 

PALMER^S  thigh  fipllnt,  393 
Puralyiis  tifier  fracture  of  ^piiie,  172 
hiimerui,  230 
infferinr  maxilla,  115 
clavicle,  ISO 
internal  epicondjle  of  humerus', 

base  of  condj^flo,  240 
upper  end  of  flhuJUj  46B 
Pftrtbl  frticture,  86 
Patella,  429 

«tioh>gy  of,  482 

anali^tiiy  and  pathology  of,  433 

loimediaKs  dr^siin^,  &9 

iiiodt*  of  union,  436 

treatment  of,  443 

wiring  in  fructures,  445 
Pelvis,  335 

immediate  dressing,  5T 

traumatio  soparaliofie,  336 
Phalangesi  of  flngert,  332 

toes,  4m 
Phelpa,  Charlei,  on  palella,  446 
Pick|  fracture  femur,  378 
Pilcher,  CoJles'a  frdcture,  282 
Pini  in  rioti-union,  81 
PUfiter-of-Parit,  70 
PrognojsiB,  general^  51 
Piibes,  38fl 
Pulmonary  venoui  emholiAtn,  55 

RAD T  OS,  263 
Kadi  119  and  ulna,  321 
Refracture  of  hadly  imiied  legf,  4tHi 
Rtf^pair  of  fracture,  46 
R^fieotioii  for  badly  united  fractiir«*,  49IJ 
Rhcu malic  anhritU,  chruiiie,  364 
RhinoplastVi  101 
Ribs,  167 

immediate  drpsaing,  57 

canilajfea  of,  171 
Rim  of  acetabulum,  346 
Rod  (it,  net'k  of  femuf,  355 
Rullr-r,  60 
Uo«e,  elbow  s pi i til,  242 

QACRUM,84@ 
ii     SatTo-iliJic  »ympby§l»,  JiSO 
Hallt^r'^  c^radlo  fur  le^,  487 
Hayro,  L.  A.,  clavicle,  187 


Scajmln,  194 

body,  rJ4 

neck,  19S 

acromion  proce^^,  19§ 

eoracoid  proceM,  208 

epiphyaes  ot,  201 
Scraping  in  noii-wnion,  gO 
SciihelU^,  bandage,  61 
Si^meinlogyj  gtunertilj  41 
Sf-nn'*  dresjiing,  378 
Septum  narium^  100 
Selmi  m  iioo-uTiion,  80 
Hetimg  bonee,  60 
SKUtln,  dresHrig,  66 
8hftft  of  humerus,  227 

from  musciiUr  Action,  227 

femur,  382 

radiiip,  269 

ulna,  317 
Shellac  splints,  66 

Shoulijer  p>lnt ;  dpff't^reiiti  al  dtagnckj^Ut  239 
Side  splints,  fi5 
Slifi^  fir  broken  jaw,  127 
8niitbt  K   R,  radiaUplint,  288 
Smiib,  N.  R  ,  fra-'tur*  tif  fefnur,  S9l 
Spii*e,  immedtaie  dre*=*lng,  67 
SpiriouB  prr.ce*Hf»i',  vertebra,  140 

iliijiii,  340 
Splint,  Bavarian,  480 
Spliny,  63 
Hiarch  bandage,  66 
Sternum.  161 

diu^taiis*,  101 
Styloid  prucif»»  iif  radium,  ^100 

of  nlna,  321 
Siirgiral  ne*k  .*f  hmneru*,  218 
Swinfj  hux  for  Ihjt,  486 
Symphyi=e»  of  pelvis,  836 

ttf  pulies  336 

t^actO'iliar,  350 
Symphyfi^  pubii,  fiej^amiinn  of,  B'S^ 
Syphilis,  caute  of  fracture,  88 


^PARSUS,  iin 

I      a^iraijalua,  492 
calraneum,  492 

Tenotomy  in  fraciurfS  of  c/lecraimnp  W9 

Thttma'',  wiring  jaw,  120 

Thyroid  carlilai^e^  138 

Thyroid  and  cricoid  cartila^ec",  130 

Tibia,  457 

Tibia  aMd  fibula,  470 
'  Ti»es  498 

I  Trader'*  suspension  a|>paratnit,  487 
i  TrBn^verfie  pn^cesaea  nf  spine,  142 

Treatmfjiil  of  frHilurei,  general,  55 

Tr^Ul'ft  hook^,  444 

Tn^phinini:  for  fraelure  of  vertebni,  144 

Tripnliib,68 

Tn>c banter  mnj^^r,  879 
fracture  of,  380 

through,  379 
fiejiaration  epiphyifis,  381 

TubeiH^los  of  hurnen»&,  211,  212 

Turner,  patella  &p)int,  462 
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ULNA,  resection  of,  814 
Ulna,  302 
shaft,  817 

coron<»id  process,  810 
olecranon  process,  802 
styloid  process,  821 
Upper  epiphysis,  humerus,  218 

femur,  881 
Upper  maxillary  bones,  104 


VAN  WAGENEN»S  suspension  appa- 
ratus, 479 
Venous  embolism,  65 
Vertebral  arches,  48 
VertebrsB,  140 

Operations  on,  146 

spinous  processes,  140 

transverse  processes,  142 

vertebral  arches,  148 

removal  of,  146 


Vertebrae  bodies,  147 
lumbar,  149 
dorsal,  151 
cervical,  151 

axis,  156 

atlas,  159 

alas  and  axis,  160 


WACKERHAGEN»S  splinU,  479 
Water-beds,  154 
Wire-beds,  154 
Wire-splints,  62 

Wire  rack  for  fracture  of  leg,  488 
Wiring  patella,  445 
I  Wooden  splints,  68 
Wrist,  829 


ZUCKERKANDL,  epicondyles,  251 
Zygomatic  arch,  109 


PART   II.     DISLOCATIONS. 


ANESTHETICS,  518 
Ancient  dislocations,  511 

inferior  maxilla,  520 

spine,  531 

clavicle,  outer  end,  554 

humerus,  582 

head  of  radius  forward,  616 

radius  and  ulna  backward,  681 

femur,  735 
Ankle-joint,  770 

Anomalous  dislocations  of  the  hip,  726 
Anterior  oblique  dislocations,  731 
Astragalus,  783 
Atlas,  dislocations  of,  538 
Axillary  artery,  rupture  of,  588 
vein,  rupture  of,  590 


B 


ICEPS,  rupture   or  displacement   of, 
596 


CALCANEUM,  dislocation  of,  795 
Carpus,  652 

backward,  655 
forward,  657 
congenital,  880 
Carpal  bones  amonu:  themselves,  661 
Carpo-metacarpnl  articulations,  668 
Cartilages,  of  ribs  from  sternum,  542 
of  libs,  upon  one  another,  543 
in  knee-joint,  768 
Clavicle,  dislitcations  of,  544 
sierna)  end  forward,  644 
sternal  end  upward,  548 
sternal  end  backward,  550 


Clavicle,   dislocations  of,  acromial  end 
upward,  552 

acromial  end  downward,  559 

under  coracoid  process,  560 

both  ends,  561 

congenital,  825 
Clove-hitch,  517 
Compound  pulleys,  518 
Compound  dislocations  of  long  bones,  808 

reduction  in,  808 

non-reduction  in,  810 

amputation  in,  810 

tenotomy  in,  811 

resection  in,  811 
Congenital  dislocations  ;  general  observa- 
tions and  history,  817 

general  etiology,  818 

inferior  maxilla,  820 

spine,  823  « 

pelvic  bones,  824 

sternum,  824 

clavicle,  825 

shoulder,  825 

radius  and  ulna  backward,  829 

head  of  radius,  830 

wrist,  880 

fingers,  831 

hip,  831 

patella,  837 

knee,  838 

tarsus,  841 

toes,  841 
Coxo- femoral  dislocations,  678 

ancient  dislocation  of  elbow,  687 
Cuboid,  dislocations  of,  797 
Cuneiform  bones>,  dislocation  of,  798 


INDEX. 


DIEECT  caiifles  of  dislocatioAa,  51 S 
DiBtocations,  511 
Divbloii  and  nomenckturep  511 
Double  dislooaUon  of  lower  j»^^  519 


ELBOW-JOmT,  031 
Everted  dofBfll  dia]r>catkfnj  687 
Exciting  caute.^,  generalj  613 
Exlenf^ion  by  a  twisted  rope,  094 


FEMUR,  dislocatioQ  of,  678 
dislocation  on  dor&um  ilii,  681 

reduction  by  manipulfttiorii  69iJ 
reduction  by  extension,  712 
disloealion  into  UehiMtc  notch,  70fi 
bfiiow  tbe  tendon,  709 
disloL-ation    Into   the   foramen    thy- 

roideum,  718 
diiilocfttion  opon  the  pube*,  720 
anomalous  dl^locationGf  726 

downwjird  and  backward  up»>n 

tbe  body  of  tbe  ijchiuni,  732 

downward   and    backward   inV' 

lesser  iscbiatiu  notch ,  7B2 
behind  tbe  titber  ischil,  732 
diilooation  directly  up,  7*29 
directly  down,  733 
for w lira  into  perineum^  731 
ancient  dblocationSf  735 
partial  diKlaeationf  j  740 
with  frnctupe,  741 
in  cbildrerip  G79 
congenitalf  831 
voluntary,  743 
Fibula^  upper  end  for  ward,  7B1 
backward,  782 

d  if  placement  with  fmcturt,  783 
lower  end,  784 
'<  Fifth  "  difiJocttUon  of  f-emur,  732 
FingerSj  dislocations  of  flrU  phalani,  675 
fecond  and  third,  678 
congenital,  831 
Fout|  dialocaiion  outward,  785 


GENEBAL  di^lMon,  511 
direct  or  exciting  canfif*?,  513 
predispoHnir  causes,  512 
prornoaii,  516 
pathology,  616 
treatment^  516 
symptoms,  513 


HEAD  u|>on  tbeatla^,  540 
HipjCtsngonital  dislocatlonB  of,  831 
Humerui,  dialocatiooi  of|  563 
double^  594 
downward,  5^14 
forward,  594 

fractnr©  in  rfeducUon,  691 
wjlh  fractnre^  692 
backward,  tJOl 
iipwurd,  '100 


I  Humerus,  dislocations  of^p^rtial,  61S 

I  ancient,  582 

accidetits  during  reduction  ♦  58-% 
rupture  of  axillary  artery,  5S8 
rupture  of  axiliary  vein,'  &90 
rupture  of  artery  and  vein,  590 
cerebral  congi^stion,  591 
injury  to  ascillary  nerve^^  &91 
rtvuijion  of  arm,  591 
inflammation^  591 
congenital,  825 
Humero^scapular  dido<2&ticin,  533 
Hyoid  bone^  distuc^tiaii  of«  527 


ILIO'FEMOKAL  liKament,  684 
liio.  pubic  diftlocaiion  of  femur^  720 
'  Indian  *'  putalc,"  674 
^  Inferior  maxilla,  519 

double  dislocation,  619 
I  single  di«l[>caUon,  524 

congenital  dN location,  820 
I  Internal  arrangenrtent  of  knee-joint,  TS8 
Ii*chio*pubic  dislocation  of  fiQmiir^7lt 
IschiatJc  dislocation  of  femur,  706 


JAKYIS^S  adjuster,  696 
Jaw,  lower,  619 


K 


NEE,  iUppingof  canllage*t  76§ 
Kocher'a  method,  5BI 


patellar,    rupture   of 


LIGAMENTUM 
759 

Lung  bonea^  compound  dislocation  in,  80f 
Long  bead  of  bicep»,dia placement  of,  311 

Lower  jaw,  590 

double  di^locai ion,  519 
tingle  dialocation,  524 
stmulatinin^  luxation  of,  52t> 

Lumbar  vertabrse,  629 

Lunare,  663 


If  AGNUM,  662 
JTl         and  cunclft^rui,  602 
Maxilla,  inferior,  cougenit*!,  S20 
Metacapus,  663 

Metiicarpo*pliRlHngeal  articulationi  664 
Metatareua,  BOO 
Middle  carpal  di»locati<in ,  i>63 
tartal  oialocatiim,  734 


OnCTPrTO*ATLOIPEANdiilocjaiftii»t 
640 


PATELLA,  outward,  761 
inward,  765 
on  its  axi4,  756 
upward,  759 
downward,  760  (nole) 


INDEX. 


849 


Patella,  spontaneous,  750 

congenital,  837 
Pathology,  general,  615 
Pelvis,  congenital,  824 
Peroneo-tibial,  831 
Phalanges,  607 

toes,  841 
Pisiform,  002 

Predisposing  causes,  general,  512 
Prognosis,  general,  510 
Pseudo-luxation?  of  inferior  maxilla,  626 
Pulleys,  518 


Q 


UADRICEPS,  rupture  of,  7€0 


RADIUS,  bead  dislocated  forward,  016 
backward,  021 

outward,  024 

downward,  026 

congenital,  830 
Radius  and  ulna,  backward,  031 

congenital,  829 

outward,  040 

inward,  040 

forward,  049 
Radius  forward  and  ulna  backward,  651 
Radio-carpal  articulation,  052 
Radio-ulnar  articulation,  inferior,  058 
Ribs  from  vertebrne,  541 

from  sternum,  642 

one  cartilage  upon  another,  546 
Rupture  of  quadriceps  femoris,  700 
Rupture  of  biceps,  012 
Rupture  of  ligamentum  patellae,  759 


Tarsus,  os  cuboides,  797 
08  scaphoides,  797 
cuneiform  bones,  798 
I  congenital,  841 

voluntary,  750 
,  Tendons,  dislocation  of,  013 
;  Thigh,  078 

;  Thumb,  first  phalanx,  007 
backward,  607 
forward,  674 
I         second  phalanx,  076 
Tibia,  dislocation  of  upper  end,  760 
backward,  761 
forward,  762 
outward,  764 
inward,  765 

backward  and  outward,  706 
forward  and  outward,  767 
forward  and  inward,  767 
by  rotation,  76H 
congenital,  838 
lower  end  inward,  771 
outward,  775 
forward,  770 
j  backward,  779 

Tibio-tarsal  dislocations,  770 
Toes,  802 

congenital,  841 
I  Treatment,  general,  510 
Tripod  for  vertical  extension,  704 
Twisted-rope  extension,  094 


ULNA,  upper  end  backward,  029 
inward,  031 
lower  end  backward,  059 
forward,  000 
Unilateral  dislocation  of  lower  jaw,  624 


SACROSCIATIC  dislocation,  700 
Scaphoid,  dislocation  of,  797 
Scapula,  voluntary,  747 
Shonlder,  dislocations  of,  503 
Single  dislocation  of  lower  jaw,  524 
*' Sixth"  dislocation  of  femur,  720 
Spine,  528  ; 

Spontaneous    or   voluntary    dislocations, 

743 
Sternum,  551 

congenital,   824 
Subcoracoid  dislocation  of  humerus,  594 
Subclavicular  dislocation  of  humerus,  594 
Subcotyloid  dislocation  of  femur,  733 
Subluxation  of  the  jaw,  520 
Subglenoid  dislocation  of  the  humerus,  | 

504 
Subpubic  dislocation  of  femur,  713 
Subspinous  dislocation  of  humerus,  001 
Symptomatology,  general,  513 


VERTEBRAE,  628 
lumbar,  529 
dorsal,  530* 

six  lower  cervical,  532 
atlas  upon  axis,  638 
head  upon  atlas,  640 
congenital  dislocations,  823 
Voluntary  and  spontaneous  dislocations, 
743 
inferior  maxilla,  747 
scapula,  747 
humerus,  748 
wrist-joint,  748 
phalanges  of  fingers,  748 
nip-joint,  748 
knee-joint,  750 
ankle-joint,  750 
tarsal  joints,  750 
patella,  750 


TARSUS,  784 
astragalus,  784 

astragalo-calcaneo-scaphoid,  794 
calcaneum,  795 
middle  tarsal  dislocation,  790 


INDLASS  for  extension,  094 
Wrist,  652 


w 

y-LlGAMENT,  684 
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THE  MEDICAL  NEWS. 

MARKED  success  has  attended  tbe  cbatiges  made  in  The  Medical  News  during  1S90, 
The  oontinuouB  purpose  of  all  concemeil  baa  been  to  make  it  of  the  utmost  prac- 
tical value  to  each  physician,  and  then  lo  multiplj  ita  useful neas  hy  securing  fur  it  the 
largest  poflfiible  number  of  read  era.  To  this  end  no  etlbrt  ia  spared  to  procure  the  right 
g1««  of  material  for  ita  pages.  BelieviQg  that  the  profession  is  quick  to  appreciate  «.\\s- 
thing  aniwcring  ita  needs,  the  publifsber«   have  reduced  VUe  subecnv^vOTi  \flrw»  Va  >\\^    ^ 
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lowest  possible  point,  fixing  it  at  Four  Dollars  Per  Annum.    The  increaae  in  tlie  number 
of  readers  has  more  than  justified  the  policy  pursued. 

Thus  every  physician  is  now  able  at  a  minimum  outlay  to  insure  his  own  receipt  of  tke 
earliest  and  best  information  on  all  subjects  of  interest  to  the  great  medical  workL  The 
foremost  writers,  teachers  and  practitioners  of  the  day  fumiah  original  article^  diniod 
lectures  and  notes  on  practical  advances;  the  latest  methods  in  leading  hoqpitab  ire 
promptly  reported ;  a  condensed  summary  of  progress  is  gleaned  each  week  fromalaite 
exchange  list,  comprising  the  best  journals  at  home  and  abroad ;  editorial  artides  ire 
secured  from  writers  able  to  deal  instructively  with  questions  of  the  day;  concnt 
literature  is  carefully  reviewed;  society  proceedings  are  represented  by  the  pith  alone; 
regular  correspondence  is  furnished  by  gentlemen  in  position  to  know  all  oocorrenoei  d 
importance  in  the  district  surrounding  important  medical  centres,  and  minor  matten 
of  interest  are  grouped  each  week  under  news  items.  Everything  is  preeented  with 
such  brevity  as  is  compatible  with  deamees,  and  in  the  most  attractive  nuumer.  In  i 
word  The  Medicaid  News  is  a  crisp,  fresh,  weekly  newspaper  and  as  sach  oocnpeei 
well-marked  sphere  of  usefulness,  distinct  and  complementary  to  the  ideal  monthly 
magazine.  The  Amebican  Jouiinai<  of  the  Medical  Scusnceb. 

Tbe  Kmmm  ImM  of  tie  Hedic&I  ^cience^ 


Pnbllalied  Monthly,  at  Four  Dollars  Per  Awnfua 

Enters  upon  its  seventy-second  year  ( 1891)  with  aasuranoes  of  increaaed  niwifiilneas.  Edoooz^ 
aged  by  the  emphatic  endorsement  of  the  profession,  as  indicated  by  a  growth  in  itssohKrip- 
tion  list  of  fifty  per  cent,  since  its  appearance  as  a  monthly  at  a  reduced  price,  thoae  in  diiige 
will  spare  no  effort  to  maintain  its  place  as  the  leader  of  medical  periodical  litersture* 
Being  the  medium  chosen  by  the  best  minds  of  the  profession  during  the  past  seventf 
years  for  the  presentation  of  their  ablest  papers,  The  American  Journax  has  well 
earned  the  praise  accorded  it  by  an  unquestioned  authority — "  from  this  file  alone,  were 
all  other  publications  of  the  press  for  the  last  fifty  years  destroyed,  it  would  be  possible  to 
reproduce  the  great  majority  of  the  real  contributions  of  the  world  to  medical  sdeoce 
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interest  than  in  the  past.  The  brightest  talent  on  both  sides  of  the  Atlantic  is  enlisted  Lo 
its  behalf  and  no  effort  will  be  spared  to  make  The  Journal  more  than  ever  worthy  of 
its  position  as  the  representative  of  the  highest  form  of  medical  thought. 
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and  afford  their  readers  the  assurance  that  nothing  of  value  in  the  progress  of  medial 
matters  shall  escape  attention.  To  lead  every  rrader  to  prove  this  personally  the  com- 
mutation rate  has  been  placed  at  the  exceedingly  low  figure  of  $7.50. 
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petual (tindaledj  for  60  patients  weekly  per  year).  The  tiO-putient  Perpetual  is  a  novelty 
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The  A>rERtcAK  Journal  ($4)  with  ViarriNo  List  (IL25),  for 
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The  Journal,  NEWi,  Visitinq  List  and  Year-Book  of  Treatment  (|1.25, 
see  page  17)  

Thia  llBt  la  al]  th«t  could  b<  desired.  It  cod- 
talxifi  a  imsi  amouDt  or  D8«ful  {nformatloDf  especi- 
alljr  for  emergen cl«M^  and  giTes  good  Uble  of  aosee 
and  therapeutici!,— Oi^odmn  PratUtiun«r. 

It  i»  «L  msaterplece.  Some  of  the  fe&tiire!<  mre 
peculiar  to  " The  Medfc&l  Newi  ViPiltioK  LIj^C 
notably^  the  Therftpeutlo  TK^]e,  prepired  from  Dr. 
T,  Lauder  Bruoton*fl  book,  which  coatiilQH  the 
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.eitfrenoe  Ttiumb-ietter  Index  Is  ftirniiihed.  Ttife 
is  ft  f«Ature  fheculiftr  to  thin  Visiting  Llf»t.— P%t>- 
dan  nin-i  Surgeon^  December. 
For  convenience  and  elegance  it  Is  not  fftirpfta9- 


ftbl e.—0^«t«lrie  Oaxme^  November. 
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MAJtTSHORyE,  HENRY,  A.  M„  M.  D.,  LL,  D., 

LaUly  Frof^JiUQT  of  Hpgime  in  tht  Univwrtity  of  Fsnntylvonia, 

A  GonspectUB  of  the  Medical  Sciences ;  Containing  Handbooks  on  Anatomy, 
FhysiologT,  Cnemistry,  Materia  Medica,  Practice  of  Medicine,  Surgery  and  Obstetrics, 
Second  edition,  thoroughly  revised  and  greatly  improved.  In  one  large  royal  12mo. 
volume  of  1028  pages,  with  477  illustrations,    Ooth,  |4.26 ;  leather,  $5.00. 

ladaiiiy  and  energy  of  lie  able  editor— £«jfofi 
Med*etun*ui  SttrgicarjourncU^  8epL  3. 1874. 

We  can  say  with  the  strictest  tmth  th*t  It  !p  the 
besit  woric  of  the  kind  with  which  we  are  iie- 
qualnted.  It  embodies  in  a  condensed  form  all 
recent  contributions  to  Dractieal  medicine,  aod  is 
therefore  nsefu!  to  every  nasy  practitioner  through- 
out our  couotrTj  hieHiden  befnc  admirably  adautod 
to  the  use  of  students  of  mectlciae.  The  book  le 
faithfully  and  ably  executed.— C%ar/A»/«n  Mediettl 


The  object  of  this  manuaJ  ii  to  ftfTord  a  oouTen- 
i«nt  work  of  reference  to  ntudent^i  during  the  brief 
GDoment«  at  their  eomnaand  while  in  attendance 
upon  medical  lectures.  It  Is  a  fftTorable  sign  that 
it  haft  hieen  found  necessary,  in  a  whort  space  of 
ttme,  to  ifttme  m  new  and  cftrefufly  rerlRed  edition. 
Tlio  niastTfttionf  ftre  Tery  numerous  and  unusu' 
ally  clear,  ftnd  each  wn  seems  to  have  recejyed 
Its  due  ahare  of  attention.  We  can  couceive  sucb 
a  work  to  t>e  uftefhi,  not  only  to  students,  but  to 


practJtionerp  as  well.    It  reflecte  credit  upon  the  |  Journal^  April,  1875. 
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LaU  Sur^aon  to  tJu  Penna.  HospitaL  Prof,  o/  th*  InsHtuUi  of  Med.  in  th§  (7fiir.  oj  Prnn^ 

An  Analytical  Compendium  of  the  Varioos  Branches  of  Medical 
Science,  for  the  use  and  examinaiinn  of  Students,     A  new  edition,  revise<l  and  improved. 
^_In  one  large  royal  12mo.  volume  of  974  pag^es,  with  374  woodcuts.    Ooth,  ^;  leather,  14.75. 

W 


.UDLOW,  J.L.,M.D., 

Oamtulting  Phjfwieian  to  t?i4  PhiliuUtphia  ffotpitat,  gte. 


A  Manual  of  Examinations  upon  .Anatomy,  Physiologr,  Surgery,  Practice  of 
Medicine,  Obaietrics,  Materia  Metlica,  Chemistry,  Pharmacy'and  Therapeutiaft.  To  which 
is  added  a  Medical  Formulary.  Tbipl  edition,  thoroughly  revised,  and  greatly  enlarged.  In 
one  12mo.  volume  of  816  pages,  with  370  illuRtrationR.    Cloth,  $3.25;  leather,  $3.75. 

The  arrangement  of  this  volume  to  the  form  of  question  and  answer  renders  it  espe- 
cially iuitable  for  the  office  examination  of  studentft,  and  for  thosie  preparing  for  graduation 

HOBLYN,  MICETASD  !>,,  M.  D. 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Ck>Uateral 
Sciences.     Revised,  with  numerous  additions,  by  Isaac  Hays,  M.  1>^  late  editor  of 
The  American  Journal  of  the  Medical  Sciences.     In  one  large  royal  lte»o."^o\\aaft  qI  ^"iSi 
doable-columned  pvges.    Cloth,  $1,50;  leather,  $2.00. 

It  1»  the  belt  book  ofd^BnlUtma  we  have,  and  ought  always  to  h%  lipoid  ^^  «ii&d«Tk»ia  ^ji^^^Sau^^usni^ 
M^dimiamiBtn^icatJtmmaL  ^  *  ^  


JUST  REAO¥. 

naTionajL  IHeDKat  DietioMRY 

INOLUOINQ 

fiiS^/teA,  Frmckf  Birm^m  Mm  mt  Latk  TjKkmotl  Tmns  usii  mJImSdm  ai 
.the  Collateral  8dm»s.  ami  a  8mes  of  Tables  of  U^fiil  Oata.  Z£  *. 

BY 

John  %  Binins^  l[.D.,  LLD^  Etfi]}.  iind  HLm^  D.C.L,  ^ 

Mtuthtf  of  tfti  Jffalloiiiil  AtuttKff  i^J8ki$Mtif9i0gttK  Um  &  Jt^  €^ 
WITH  THS  ^Ot^LABORATION  Cnr 

w.t.ooungilmak,i£d,     &.  IiOBINi«  irS., 

In  two  vmrjr  ha&dioiiie^fmhU  betify  yohmiaii  eonttfniiif  1074 

WlUk  two  OOiOMCl  «*■■*■• 


Th«  pdbliahen  ]ia?<e  greiil  plwmio  In  pwmtiny  Io.iIm  tieiaiitHiu 
working  oictioiuuy  embndii^  m  mm  alf^uuMl  all  flOiMni  ttnni  undl  i 
msoiof  medioiiie  in  |b^  fiy»  grm^  UiiggigM  yipitltPting  irtl<ntf>ptfe^ 

For  the  vatt  sad  oomplez  labmr  iiitolirea  in  Bach  «a  imderteklnjK  aa  on ^ 

fled  than  Dr.  BillingB  ooiud  hare  been  selected.  He  has  planned  the  work,  chosen  thi 
most  accomplished  men  to  assist  him  in  special  departments^  and  personaUy  fopwrised 
and  combined  their  work  into  a  consistent  and  uniform  whole. 

Special  care  has  been  taken  to  render  the  definitions  dear,  sharp  and  eoncM. 
Pronunciation  has  been  indicated  by  a  simple  phonetic  spelling  and  by  aooents  whettfcr 
necessary.  The  definitions  are  given  in  English,  with  qrponyms  in  French,  QeniiB 
and  Itahan  of  the  more  important  words  in  English  and  Latin. 

Regarded  as  a  dictionary,  therefore,  this  coming  standard  sapnlies  the  phjiidaat 
surgeon  and  specialist  with  all  information  concerning  medical  word^  simple  and  on- 
pound,  found  in  English,  giving  correct  spelling,  dear,  sharp  definition!  and  proper 
pronunciation,  and  furthermore  it  enables  him  to  consult  foreij^  works  and  to  ondenteid 
the  large  and  increasing  number  of  foreign  words  used  in  medical  English.  It  is  especi- 
ally fuU  in  phrases  comprising  two,  three  or  more  words  used  in  special  senses  in  tke 
various  clBpaitments  of  medicine. 

The  work  is^  however,  £ur  more  than  a  dictionanr,  and  partakes  of  the  natere  of  sn 
encydopeedia,  as  it  gives  in  its  body  a  large  amount  of  valuable  therapeutical  and  chenu- 
cal  information,  and  groups  in  its  tables,  in  a  condensed  and  convenient  form,  a  vnt 
amount  of  important  data  which  will  be  consulted  daily  by  all  in  active  practice. 

The  completeness  of  the  work  is  made  evident  by  the  fact  that  it  defin«e  84,844 
separate  words  and  phrases. 

The  type  has  been  most  carefully  selected  for  boldness  and  deamess,  and  eveiythiBg 
has  been  done  to  secure  ease  and  rapidity  in  use. 

three  modem  oontliienlal  Imimegpe  vliSek  f 

rjeheit  iti  ED«dkd  llleratur^.  To  Add  to  lis  oh* 
fuInpRii  us  %  work  of  r?fi*renee  sora*  vtJuAliJA 
tablefl  are  gW^n.  Another  feAtiii-n  of  the  wort  i* 
tho  iy?t!Ur»cy  of  itn  deflaitlonp,  %X\  of  whl«h  ti*?i 
bfen  checked  by  comtArlAuti  wUh  njuif  o«Jfck«r 
RtAadtird  worki  in  ihe  dlfferQiii  1ftngti«|^  li  JmIj 
with,  A pjirt  from  tb e<  bott adJ «#«  a torcw  of  mlntsii^ 
t1  on  which  mAV  b«  f^o^ltied  br  th«  study  of  ftfo^ 
iih::ttooiiry,ori«  la  enabled  by  l>j*  work  under  iwUe* 
tofe»diflU?njgenUy  »tiy  tMha^-*!  ir<«tlM  bi  «iir 
of  th**  four  chief  mod<?rn  lADgriAij^A,  TWr*  cm- 
not  he  tw)  Dplnlonin  m  it>  the  urefti  TtLtue  Ksd  qmk 
ftjIneaA  nf  thie  dictlonnry  a^«  abcsok  of  r»*iy  t*fcr^ 
^nce  for  kLI  soft*  uid  c!oadttir.n«  of  m#di£^  mi«. 


Its  scope  it  one  whioh  will  at  once  eatisljr  the 
student  and  meet  all  the  requirements  of  the  med- 
ical practitioner.  Clear  and  comprehensire  defi- 
nitions of  words  should  form  the  prime  feature  of 
any  dictionary,  and  In  this  one  the  chief  aim 
seems  to  be  to  gire  the  exact  signification  and  the 
different  meanings  of  terms  in  use  in  medicine 
and  the  collateral  sciences  in  language  as  terse  as 
is  compatible  with  lucidity.  The  utmost  broTity 
and  conciseness  haTe  been  kept  in  Tiew.  The  work 
is  remarkable,  too,  for  its  Ailness.  The  enumera- 
tions and  subdiTisions  under  each  word  heading 
are  strikingly  complete,  as  regards  alike  the  Eng- 
lish tongue  and  the  languages  chiefly  employed 
by  ancient  and  modern  science.  It  is  impossible 
to  do  Justice  to  the  dictionary  by  atv"?  eaaxittX  WVaa- 
tratioD.      It  presents  to  the  £t\fs,\\aYv  t«adwt 


thoroughly  sclentilio  mode  of  syc<\\x\TViia  a  tV^iYi  \>%  lw%T^^\f»^W\^^^ 

TocabuTary  and  otTera  an  accurala  andtfiaA^  m*a^\  t?*v  vy.'&\\iJhfe4.-ti«  Ui^A<m  l^^^  w^qi&v^a^ 

of  reference  in  consuUing  worka  \xi  a.t\y  ot  ItwX 


^  l/Ktur^  on  Anat/ymy  at  St  Owrgt*9  Ho$piiaLy  London. 

B  Anatomy,  Descriptive  and  Surgical.  Edited  hy  T.  Pickerino  Pick, 
^F*  R.  C,  Sv^  SurgeoQ  to  and  Lecturer  oq  Anatomy  at  BU  Qeorge^s  Hoepital,  London^ 
Ej^Aininer  m  AnfttozoT,  Royal  Colleee  of  Surgeooa  of  EDgbnd.  A  new  American  from 
^e  eleventh  enlarged  and  iinprovea  London  edition,  ihorouglily  revised  and  re-edited 
hf  William  W.  K£EN,  M.  D.,  Profeasor  of  Surgery  in  the  Jefferson  Medical  Ck)ll^  of 
Philadelphia.  To  whidi  is  added  the  second  American  from  the  latest  English  ediUoQ  of 
liAXDMAJRKs,  Mkdicjjl  AND  SuRaiCAL.  by  LUTHKR  HoLDKN,  F.  R.  C.  8.  In  on©  imperial 
<K:tavo  Tolume  of  1098  pa^^ee,  with  6S5  large  R^d  elaborate  engravings  on  wood.  Prtee  of 
'edition  is  black:  Cloth,  $6;  leather,  $7 ;  half  Russia,  $7.50.  Price  of  edition  in  colors 
(see  below):  Cloth,  f 7.25;  leather,  |8. 2*5 ;  half  Russia,  $8,75. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinary 
tetxt-booksj  giving  not  only  the  details  necoooary  for  the  student,  hut  also  the  application  to 
<lioee  detads  to  tlie  practice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  for  the 
learner  and^  aa  admimhle  work  of  reference  for  the  active  practitioner.  The  engraving 
form  a  special  feature  in  the  work^  many  of  them  being  the  siee  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 
place  of  figures  of  reference  with  de^icriptiooji  at  the  foot.  In  this  e<lition  a  new  departure 
lias  been  Uken  by  the  issue  of  the  work  with  the  arteries,  veins  and  nerves  distinguished 
Ivy  diflerent  oolors.  The  engravings  thus  form  a  complete  and  splendid  series,  which  will 
ffreatly  aasifii  the  student  in  forming  a  cleAr  idea  of  Anatomy,  ana  will  alMi  serve  to  refreali 
<ne  memory  of  thoee  who  may  find  in  the  exigencies  of  practice  the  necessity  of  recall- 
ing the  deiails  of  the  diitsectiog-room.  Combioing^  as  it  does,  a  (x»mp!ete  Atlaa  of 
AnatoBiy  with  a  thorough  treatise  on  systematic,  descriptive  and  applied  Anatom^^ 
'the  work  will  be  found  of  great  service  to  all  phvsicians  who  receive  students  in  their 
offices^  retieTiiig  both  preceptor  and  pupil  of  mucn  labor  in  laying  the  groundwork  of  a 
thorough  medical  education. 

For  the  convenience  of  those  who  prefer  not  to  nay  the  slteht  increase  in  oost  neoossi* 
<a£€d  by  the  use  of  cx)lors,  the  volume  is  publishea  also  in  black  alone,  snd  maintained 
im  tiiu  style  at  the  price  of  former  editions,  notwithstanding  its  largely  increased  sise, 

LtmdmarkSf  3f e^fiW  and  ^r^too^.  bv  the distiiiguished  Anatomif^t,  Mr.  Luther  Holden, 
lias  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  gives 
in  a  dear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
<soinplete,  the  work  will  furnish  all  the  assistance  that  can  be  rendered  by  type  and 
ill usi ration  in  anatomical  study. 


The  Most  papular  work  on  anatoroy  ev^r  wrIttoQ. 
fl  ]«  lufRolant  to  sav  of  it  that  thl»  edition^  thaaka 
^  iim  Afamicao  editor,  KurpasKes  all  oth«r  »di* 
^etli  —J<mr,  cf  ths  Amer.  Medr  A»4i*n,  D«c  St,  18fl7. 

A  work  wkteh  for  more  than  twenty  years  has 
liad  the  lead  of  all  other  teat-books  on  aaatomy 
chroQglioot  the  oirillied  world  comes  to  hand  In 
eneb  b«auly  of  exeeutfon  &nd  aoouracy  of  t«xt 
■«nd  iUuntrallon  as  more  than  to  make  good  the 
large  brotahie  of  the  proepectuA.  It  would  be  in- 
Hlaed  diflloalt  to  name  a  featare  wherein  the  pree- 
«iil  Amerieaa  edltloa  of  Gray  could  b«  mended 
4»r  bettered^  and  it  aeedj  no  prophet  to  n«e  that 
4lie  royal  work  U  destined  for  many  ye*ri  to  oome 
<#a  hoUl  the  fint  piece  among  anatomical  text- 


bookfl.  The  work  Is  published  with  black  and 
colored  pUtes.  U  l4  a  marvel  of  book-making«— 
American  Praetition«r  arid  Niwt,  Jan.  31, 1888. 

Gray's  Anatom^/  Is  the  most  magiilnoeni  work 
upon  eofttomy  which  haji  erer  been  published  In 
the  Eagllah  or  Any  other  lanruece.— Oteeinna't 
M&dUnl  NtwB,  Nor.  1887. 

A«  the  book  now  goea  to  the  purohaaer  he  t»  r^ 
eeUioa  the  best  work  on  anatomy  that  is  pabllsbed 
In  say  UagQag^—  Vinrinia  Me(L  Mantkh/^  Dec  1887. 

Gray*e  eiao^ard  Anatomy  haa  b««a  and  wttl  be 
for  v^are  iiks  text-book  for  sin  dents.  The  book 
noeas  only  to  be  examined  to  be  perfectly  uoder^ 
stood.— Jreilcai  Pru%  of  WttUm  N«w  York,  Jan. 
1888. 


V  AxaO  FOE  BALE  SXPARA' 

HOLDEN,  LUTHMR,  F.  R.  C.  8., 

Sttrf0(m  io  SL  Barthoiomew*t  artd  th*  FovMdlwff  HoapUaU,  London^ 

LaildJiiArkB^  Medical  and  Surgical.    Second  American  from  the  latest  revised 
Cngliah  edition,  with  additions  by  W.  wTKcxNi  M.  D.,  Professor  of  Artistic  Anatomy  la^ 
%he  Pemuu  Academy  of  Fine  Arts.     To  one  12mo.  Toluroe  of  149  images.    Cloth,  $1.00. 


DUNGLI80N,  MOBLBT,  JT.IK. 

IaiU  ProfMmyr  of  Imtitut^  ofMtdkint  in  tKi  Jtffm' 

MEBICAIi  LEXIOOK;  A  Die  tic 

oncise  Explanation  of  the  various  Subject*  t 
f^  Hygiene,  Therapeutioj,  Phartnaroloi^^,  ' 
ndence  and  Dentistry,  Noticee -' 
]  and  Dietetic  Preparati 
French  and  other  Synonvmea^  &<;•  ai 
LejdcoD*    Edited  by  RrciiAil>  J* 
)  ?tiy«I  octavo  volume  of  118?*  r^-"^ 
wery  handsome  half  Riisaia,  raited  ban 

-■         U    i.ji*  itK»   rart    tw^tii    tluii   It   ptrtiilnL: 


pirical  I 


6  Lka  Bbothibs  &  Go.'s  Pubuoatiohs— Antttomy. 

ALLEN,  HAHMISON,  M.  !>., 

Profeuor  of  Phynology  in  th*  University  ofPmmtyhama. 

A  System  of  Human  Anatomy,  Including  Its  Medical  and  BoKieil 
Relations.  For  the  use  of  Practitioners  and  Studenta  of  Medicine.  With  an  Intio- 
dactory  Section  on  Histology.  By  £.  O.  Shakjepeasx,  M.  D^  Ophthalmolnpst  to 
the  Philadelphia  Hosmtal.  Comprising  813  douhle-oolnmned  quarto  pages^  wun  380 
illustrations  on  109  full  page  lithographic  plates,  many  of  whidi  are  in  colon,  and  )41 
engrayiuffs  in  the  text  In  six  Sections,  each  in  a  portfolia  Section  L  HnroLCMfT. 
Section  n.  Bokeb  and  Jonrrs.  Section  III.  Mubolxb  and  Fabcxjb.  Section  IV. 
Abtebieb,  Veins  and  Ltmfhatigb.  Section  V.  Nkbyoto  Stbtkic  Section  VL 
Organs  of  Sense,  of  DioEBmoN  and  Genito-Urinabt  Organs,  Embbtoloot, 
Deyelofment,  Teratology,  Suferficiai.  Anatoict.  Post-Mobtem  Examdvatichii^ 
and  General  and  Clinical  Indexes.  Price  per  Section,  $8.50;  also  hound  in  cm 
volume,  cloth.  $23.00 ;  very  handsome  half  Russia,  raised  hanids  and  open  hack,  I2&00. 
For  9aU  by  tuMeription  only.    Apply  to  the  ISMishers, 

care,  and  are  timply  tapertk  There  Is  ■•  moek 
of  preotleal  epplleelioii  of  anatomSeal  potato  to 
the  eTer7-<UHr  waata  of  the  medloal 

0  thoeeof  the  opemftinK  fluseoa. ^  . 

eneral  praetitionerB  wilTread  the  work  wtthoei 


It  it  to  be  oonsidered  a  study  of  applied  anatomy 
in  its  widest  sense— a  systematio  presentation  of 
such  anatomical  facts  as  can  be  applied  to  the 
practice  of  medicine  as  well  as  of  sumry.  Our 
author  is  concise,  eocurate  and  prectioal  in  his 
statements,  and  succeeds  admirably  in  inftising 
an  interest  into  the  study  of  what  is  generally  con- 
sidered a  dry  subject  The  department  of  Histol- 
ogy is  treat(Ml  in  a  masterly  manner,  and  the 
ground  is  trarelled  oyer  by  one  thoroughly  funil- 
lAT  with  it    The  illustrations  are  made  with  great 


to  those  of  the  opemftinK  snzseoa.    In 

Sneral  practitioners  wilTread  the  work 
»Hng  of  surprised  gratlfloatlon  thai 
points  eonceming  which  thay  naj  m 


thount  before  are  so  well  preeanted  for  thsir  eoa> 
sideration.  It  Is  a  work  which  la  ileatiaad  to  bs 
the  best  of  its  kind  in  any 
£«xml,NoT.9B,lS8S. 


CZAMKUfW.  B.,JF.B.C.8.  A  LOCKWOOn,C. B., I'.B.C.S. 

DtmonttnUortof  AnaUmyai  SL  Bartholommt^s  Hospital  Msdieal  School,  Lomitm, 

The  Dissector's  Manual.    In  one  pocket-size  12mo.  volume  of  896  pafs^  witk 
49  illustrations.    Limp  cloth,  red  edges,  $1.50.    See  StudenUf  Series  of  Mammalia  page  SL 
~  intimate  association  with   stndanta  ooold  hen 

giTcn.  With  such  a  guide  as  thia.  aeeoBBpealsd 
by  so  attraetiTO  a  commentary  as  Tirevas*  sm  "' 
Applied  Anatomy  (same  serlas),  no  stodent  < 


Me8sr8.Clarkeand  Lock  wood  haTe  written  a  book 
that  can  hardly  be  riyalled  as  a  practical  aid  to  the 
dissector.  Their  purpose. which  is  "how  to  de- 
scribe the  best  way  to  displsy  the  anatomical 
structure,"  has  been  ftilly  attained.  They  excel  in 
a  lucidity  of  demonstration  and  graphic  terseness 
of  expression,  which  only  a  long  training  and 


intimate  association  with   stndanta  ooold  hen 

'  ^en.    With  such  a  guide  as  thia.  aeeoBBpealsd 

so  attraetiTO  a  commentary  aa  Tirevas*  Argml 

^plied  Anatomy  (same  serlas),  no  stodent  eooM 

fsll  to  be  deeply  and  ebsorbingly  interested  in  tht 

study  of  anatomy.— JITmo  Orlmms  MeOeel  md  8m^ 

giealJomnal,  April,  UM. 


TBEVJES,  FBEDEBICK,  F.  B.  C.  8., 

Senior  Demonstrator  of  Anatotny  and  Assistant  Surgeon  at  the  London  HospitoL 
Surgical  Applied  Anatomy.    In  one  pocket-size  12mo.  volume  of  540  page*, 
with  61   illustrations.   Limp  cloth,  red   edges,  |2.00.    See  Student^  Series  of  Manufdt, 
page  31. 

He  has  produced  a  work  which  will  command  a 
larger  circle  of  readers  than  the  clasa  for  which  it 
was  written.  This  union  of  a  thorough,  practical 
acooaintance  with  these  fundamental  branches, 
quickened  by  daily  use  ae  a  teacher  and  practi- 
tioner, has  enabled  our  author  to  prepare  a  work 
which  it  would  be  a  most  difficult  task  to  excel.— 
The  American  Practitioner,  Feb.  1884.  |  text.-^Southern  Practitumer,  Feb.  1W4. 


This  number  of  the  "Manuals  for  Student* "li 
most  excellent,  giving  Just  such  praotical  knowl- 
edge as  will  be  required  for  application  in  relieriof 
the  injuries  to  which  the  living  body  !<>  liable. 
The  book  is  intended  mainly  for  student^  bat  it 
will  also  be  of  great  use  to  practitioners.  The  illn*- 
trations  are  well  executed  and  Itilly  elucidate  th« 


BELLAMY,  EDWABn,  F.  B.  C.  8., 

Senior  AssistantrSurgeon  to  the  Charing-Oross  Hospital,  London, 

The  Student's  Ouide  to  SurRieal  Anatomy :  Being  a  DeecripUon  of  the 
most  Important  Surgical  Regions  of  the  Human  Body,  and  intend^  as  an  Introduction  to 
operative  Surgery.    In  one  12mo.  volume  of  300  pages,  with  50  illustrationa.    Cloth,  1*2.25. 

WIL80N,  EBA8MU8,  F.  B.  8. 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  hy  W.  H. 
GoBRECHT,  M.  D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Medical  CoUefre  ot 
Ohio.  In  one  large  and  handsome  octavo  volume  of  616  pages,  with  897  illmitratioiia 
Cloth,  $4.00;  leather,  $5.00. 

CLELAJTD,  JOHN,  M.  2>.,  F.  B.  8., 

Professor  of  Anatomy  and  Physiology  in  Queen's  OoUege,  Oalteay. 

A  Directory  for  the  Dissection  of  the  Human  Body.  In  one  I2iiio. 
volume  of  178  pages.    Cloth,  $1.25. 

HARTSHORNE'S  HANDBOOK  OF  ANATOMY  ;  HORNER'S  SPECIAL  ANATOMY  AND  HI8T0L- 
AND  PHYSIOLOGY.  Second  edition,  reyised.  I  OGY.  Eighth  ediUon,  exteaaiTely  revleed  and 
In  one  royal  l2roo.  yolume  of  S\0  pa^ee,  with  220  I  modified.  In  two  octavo  volumee  of  100?  pH*** 
iroodcute.    Cloth,  SV.75.  \    ^\\.\v^fi»^Qod<s.^t«.   Cloth,  $^.00. 


I 


I 


JDMA^EMt  JOHN  C,  M.  i>-,  LL.  I>., 

Prof6»tor  of  Uktmidtry  in  tk«  Univ«r§ity  of  th4  <Xty  of  Ntv)  York, 
Medical  Physios.     A  Text -book  for  Students  and  Practitiunere  of  Medicine.    In 
oae  octavo  volume  of  734  jmges,  with  376  woodaita,  moatly  origiaal.   Cloth,  $4, 

PROM  TH£  PREFACE. 

The  fact  that  a  knowledge  of  Physics  m  iadispeoBable  to  a  thorough  understanding  of 
Hedicine  has  not  been  ns  fully  realbed  in  thiB  country  as  in  Europe^  where  the  adminmle 
works  of  Dei^plats  and  Gariel,  of  Robertson  and  of  numerous  Gernmn  writers  confltituie  u 
iiranch  of  edacatiorm!  literature  to  which  we  can  flhow  no  paraUel.  A  full  appreciation 
of  this  the  author  trusts  will  Ije  Huftk'ient  juiititi cation  for  placing  in  book  form  the  eub- 
stance  of  his  lectures  on  this  demrtment  of  science,  delivered  during  many  years  at  the 
Umveraity  of  the  City  of  New  York, 

Broadly  speaking^  this  work  aims  to  Impart  a  knowledge  of  the  relations  existing 
between  Physics  and  Medicine  in  their  latest  state  of  development,  and  to  embody  in  the 
pursuit  of  thifi  object  whatever  experience  the  author  has  gamed  during  a  long  period  of 
teaching  this  special  brunch  of  applied  science. 

While  &11  en1Ight«a«d  phyBictan;*  will  MTT^^thftt  No  cntiQ  1q  America  was  better  fitted  than  Dr. 
m  knowled^  of  phyalea  la  aeninibte  for  the  medt-  Draper  for  the  ta<ik  he  undertook,  and  he  has  fro* 
caI  itadeolj  oniy  those  actoAUy  eng^nged  id  the  rtded  the  student  and  practitioner  of  mfrdicine 
tMaaohinc  of  the  primary  Htibjecu  can  be  tnUy  with  a  irolume  at  once  rendable  and  thorough. 
Aware  o?  the  dIfDoultfefl  encountere  J  by  atudeots  Eveo  to  tho  ttudoot  who  has  lome  Icaowledge  of 
who  attempt  the  atudy  of  thene  nubjeotfn  without  phynlcs  thla  book  It  tiflefUjl,  oa  tt  showa  him  itn 
m  knowledge  of  either  phyitGa  or  chetnlBtry.  appllcationR  to  the  profeiieioia  that  he  has  cho««n. 
Tlieee  are  eapeelally  felt  by  the  teacher  of  phyai-  |  Pr.  Draper,  as  an  old  teaaher,  knew  well  the  dil^- 
alogy.  j  Gultle*  to  be  encountered  in  brioginK  hit  subject 

It  if,  however,  Imposialble  for  him  to  Impart  a  withtn  the  grasp  of  the  arerage  atudent,  and  that 
knowledge  of  the  main  flacta  of  hh  subject  and  he  has  succeeded  »o  well  proven  once  more  that 
•titabllah  them  by  reofeona  and  ezperlmentat  dem-  the  man  to  write  for  aod  examine  istudenta  la  the 
onetratloo,  and  at  the  aame  time  undertake  to  one  who  has  taught  and  \^  teaohing  them.  The 
%9mch  nb  miiio  the  p  rl  no  I  ^lea  of  chemistry  or  phy»>  I  hook  («  well  printed  aod  fully  illuairated,  and  in 
lea.  Hence  the  dealnJbiUty,  we  may  oay  the  every  w&v  denerrea  grateful  reoogolllon.— TTit 
o«oeefity,  for  some  aucb  work  as  the  present  one.  |  Montrtai  Mtdicai  Journal^  July,  1S90. 


ROBERTSON^  J.  McOREGOR,  JU.  A.,  M.  B., 

Muirhend  Demonstrator  of  PhyBiologtf^  CMivariiiy  of  Otasgow. 

Physiological  Physics.     In  one  12nio.  volume  of  537  pages,  with  219  iUustra- 
tionfl.     Limp  cloth,  ^2M,    See  StudenUi^  Series  of  Manuah^  page  31. 

The  title  of  thia  wnrk  MifRolently  explalna  the  '  menta.    It  will   be  found  of  great  value  to  the 

Aatareof  itii  contenta.    It  ie  designed  at  a  man-    practitioner    It  la  a  carefully  prepared  book  of 

uol  for  the  atudent  of  medicine,  an  auxlllanr  to  (  referenee,  oonoiae  and  accurate,  and  aa  auoh  we 

biBteit-bookinphyaJology.aDditwouldbeparticu-    heartily  recommend  It— JbitntaX  of  th*  Amen^n 

^^  iarly  tiMfuI  a»  a  guide  to  hla  laboratory  ezperl*  |  Mtdigici  AitedaUon^  Deo,  a,  188C 

^pALTON,  JOHN  Cm  M.  D., 

^^B  Profetwr  RmeritHa  of  Physiology  in  tht  Q)U«g€  of  Physieiam  and  £yry«ofu,  JVatp  Tork. 

^m  Boctrines  of  the  Circulation  of  the  Blood.  A  History  of  Physiological 
^■Opinion  and  Discovery  in  regard  to  the  Circnlation  of  the  Blood.  In  one  haadBome 
^B  12nio.  vol  nine  of  293  pages.     Cloth,  |2. 

[of 


Dr.  DaltOQ*8  work  in  the  fruit  of  the  deep  research    reTolutloniied  the  theories  of  teaohera^  than  the 
of  a  cultured  mind,  and  to  the  busy  practitioner  it    di^ootery  of  the  circulation  of  the  blood,    Tbla 


cannot  fail  to  be  a  source  of  instniction.  It  will 
Inspire  him  with  a  feeling  of  gratitude  and  admlr* 
«tion  for  those  plodding  workers  of  olden  timeoi 
who  laid  the  foundation  of  the  mai^n i flee nt  temple 
of  medical  soienoe  an  It  now  standa.— iVew  Orltant 
Mtdieal  and  aurgieai  Jourwtl^  Aug.  U85. 

In  the  promoa  of  physiological  study  no  ftel 
woe  of  greater  moment,  none  more  completely 


explalna  the  extraordinary  Intereat  It  haa  to  all 
medlcaJ  bUtorlann,  The  volume  before  us  is  oae 
of  three  or  four  which  hare  been  written  within  a 
flaw  yeani  by  American  phyalclaas.  It  la  lo  several 
respects  the  roost  complete.  The  Tolume.  thongh 
small  In  nlse,  Is  one  of  the  most  oredlt«l)l«  ooo- 
;  tributlona  from  an  American  pen  to  medical  history 
I  thai  has  appear«d.^Jf«d.  <ft  Surg.  Bsp.,  I>eo.  6,  IBM. 


BELL.  F.  JEFFREY,  M.  A., 

PtofKUor  of  OomparaUvi  A  natotny  at  King's  OalUge^  Z^ndoit. 

Comparative  Physiology  and  Anatomy,  In  one  12mo.  volume  of  561  pagesi 

with  229  Lll  list  rations.  Limp  cloth,  $2M.    See  Student^  Serie*  of  Mannah,  page  31. 

The  manual  in  preeminently  a  student's  book—  It  the  best  work  in  existence  In  the  English 
«lear  and  simple  In  language  and  arrangement  IsjQiruage  to  place  In  the  hands  of  the  roedleai 
It  Is  well  and  abundantly  llloatratad,  and  Is  read-  studeni— Sf-wto<  Mtdico-Chintrfuat  Journal^  Mar. 
#ib1e  and  Interesting.    On  the  whole  we  oonslder  t  1966, 

MLLISf  GEORGE  VLSER, 

Emtnrxiu^  Prof^Mor  of  Anatofny  in  Univ^sity  OolUgt,  Ixmdofu 

Demonstrationa^  of  Anatomy.  Being  a  Guide  to  the  Knowledge  of  the 
Human  Body  by  Dissection.  From  the  eighth  and  revised  London  edition.  In  one  very 
handsome  octavo  volume  of  716  pages,  with  249  Illustrations.   Cloth,  |4,25 ;  leather,  I5.2& 

ROBERTS,  JOHN  B.,  A.  M.,  M,  !>., 

L€tittrir  in  Antxiotny  in  the  Vnivertiiy  of  Pennt^it&nmia, 

The  Compend  of  Anatomy.    For  use  In  the  dieBfedm^-Tocym  ^.ndi Va  ^t«v^^^^ 
for  examinatjona.    In  one  16mo,  volnme  of  196  pages.     Limp  doiV^l^  c«a\A« 


ft        ]d4' 


kOait 


CSAPMAJf,  BMNBY  C,  M.  D., 

Profoior  0/  ImtUut^  of  Medicine  and  Mtdi^^l  Jurit,  m  th4  Jejferatm  Mi±  CbH.  qf  FliWl(^1iiii 

A  TreatiflG  on  Human  Physiology*     In  one  haodfloiue  octavo  ^qkv  of 
fi25  pagei^  witb  605  fine  engraTiugs,    Cloth,  f5.60 ;  leather,  $6,50. 
It  rei>reHeDl:«  very  fijlt7  the  existing  it^te  of 


farther,  aiad  the  Utter  will  Sud  eDtcrtaliiKito)  «d4 
tnflt ruction  In  ma  admlratol*  book  of  F«fc^f«llo&- 
N<frth  Carolina  Mid$aU  Jtmmoi,  Not,  IWSf. 


physloloipre  The  pTew^nt  work  has  s  >ipee1»1:  value 
toihfl  stiadent  AsrJ  pra<^tUioQ«r  aa  deroted  more 
lo  the  pnct1<3il  applioaHon  of  w«ri-hpa«iD  irulha 
which  the  Advance  of  science  ha,"*  girem  t^  ihe 
prof^qfllcn  jn  thifi  depart meiitT,  which  may  he  eon- 
Btd«red  the  fonndhtianof  ratloDHl  Tnedlalne. — Euf- 
ftth  M^ical  miti  Surgiiioi  Journal^  T>^d8ilT*  \  ' 

MAtt«is  which  have  a  prftcticail  bearing  on  the  1  L  ^^ r  *tu     -^      i    * — **^^w^  ^  \  , 

praeti^^e  of  medicine  are  lucidly  eiprejued;   t#ch-    ^\^^  °t*»^r  w^fJtM  In  the  jnarkei,    II  iHX  «^sia3r 

nicm]  mattera  nrw  given  in  minute  detail;  *Mk>    ^^^  V^^f  among  tbe^^^8t*ala»ble  laxtp^wklt--- 

fate  dtreoUong  areHi*tfld  for  the  guldanee  qf  stu-  !  -ftf^^'^^^^  ^§fi  >o**  ^.  'SST- 

dents   In  (he  laboratory,    Jn  every  resjriect  the!     It  i£  the  production  of  uti  a^iJthor  d«l|ghi«dwltk 

work  ftilflla  Itfl   promli»e,  wh&lher  iM  a  complete'     h  1m  work,  and  able  to  lneplre  vtudeoti  i^'' 

treatise  for  the  atudfif^nt  or  for  the  phy«klan;  for    thaaiiiflnii  akin  to  hlu  own, — Am 

thfl  formef  It  U  fio  oompleto  that  be  need  look  no  [  and  Nfvm^  Nov,  12, 1981. 


The  work  cerfcaiBlj  eotnmesds  Jttelf  to  hent 
ntud^Bt  and  pra<?titIoner.  What  1#  Mo»i  d^niasiM 
by  the  prorreeeiTe  physicimi  of  i^day  y  aa  t4^ 
tatioD  of  physlolorjf  to  practical  therapwatkt^  >a4 
thii  work  l«  a  decided  iitipmT«fn«B«  to  MilamM 


I> ALTON,  JOHN  C,  M.  D., 

A.  Treatise  on  Hnman  Physiology,     D^igtie<l  for  the  use  of  SliiavMi  i 

Practitionera  of  Medicine.    Seventh  edition,  thoroughly  revised  &nd  rewTiHen,    la  i 
very  handfiome  octavo  Toliuae  of  722  pages,  with  252  l^utiM  engravings  on  wood,    OcaK 
$xOO;  leather^  |6.00, 


I 


From  the  gr»t  appearanee  of  the  book  it  has 
a  favorite,  owing  ai   well  to   the   anthor'i 


oral  teaeher  aa  to  the  charm  of 
jTluipllcity  with  whlch^  ta  a  writer^  he  always 
^ucceedH  to  infesting  eTeo  intricate  subjecta. 
It  muat  be  gratifying  to  him  to  ohwerre  the  ft*e 
qnency  w!th  which  his  work,  written  for  etudentfl 
and  practitioner^p  ifi  quoted  by  olher  frrlter*  on 
phyBiology.  Thifl  fa^t  atl«sts  Us  vahi*,  aod,  in 
fr«at  meaeure,  its  originality.  It  now  n«ed«  do 
euch  »eal  of  approbation,  howetei-^  for  the  ihou- 
sands  who  have  fltudled  it  in  it*  vnrin.iiJi  edition*  I 


have  neT«r  been  in  atty  doubt  ac  lo  tli  ttartiaf 
worth.— A^  r,  Misdimt  Jcrt#rwo/»  OcV  tiSZ. 

Profensor  Dalton'n  we]l-kP'>wii  and  d»»i  Hidljr^ 
ap^^reciated  work  ha^  losg  paa»od  iba  iia|a  ii 
which  it  could  he  ri?TJf?wed  In  the  opdlaafTMB^ 


The  work  its  eininently  o&e  fot  th#  si«d|c9l  ] 
titloner,  #ioce  it  trvats  nio»t  fully  of  thoa*  ImcM" 
of  phyilologj  which  have  a  dii^ot  besrtBg  oa  tirt 
diagnosis  and  tTeatmtnt  of  dj»«»e.  T%*  work  ^ 
one  which  ve  can  highly  reoocniDVBd  to  aU  «v^ 
Teaders.— XNl^ia  J<7itma|  of  M^umS  Sdmt*^  Feb.'S, 


W08TBB,  MICHAEL,  M,  !>..  F,  JK.  8,, 


Text-Book  of 

fifth  and  reTfaed  Engliah 

A  REVIEW  OP 
It  is  deliffhtftil  to  meet  a  book  which  deserres 
only  anqaalified  praise.  Sach  a  book  is  now  before 
ns.  It  is  in  all  respMts  an  ideal  text-book.  With  a 
complete,  accurate  and  detailed  knowledge  of  his 
subjecty  the  author  has  succeeded  in  giving  a 
thoroughly  conseoutiye  and  philosophic  account 
of  th«  science.  A  student's  attention  is  kept 
throughout  fixed  on  the  great  and  salient  ques- 


^      K«w  (UMifUi)  and 

iition,  with  notes  and  additioiis.    Fr^parimg. 

THE  FIFTH  ENGLISH  EDITION  IS  APPBNDBD. 

tions,  and  bis  energies  are  not  fritterad  l 
degenerated  on  petty  and  trivial  dataila.  BeVlew* 
ing  this  volume  as  a  whole  wa  ara  jaattlad  ia  itf- 
ing  that  It  is  the  only  thoronablj  ^^aod  taximk 
of  physiology  in  the  sngllsh  Xannu^a,  Mid  Ihst  i> 
is  probably  the  best  tazt-book  la  am^  ' 
—BAinbwgh  Medieal  Jomnal^  Deeaaibay ! 


JPOITEB,  HENItY,  M.  B.,  F.  JB.  C.  8., 

Bxammer  in  PhytMogyt  Royal  CblUg€  of  Surgmna  of  BnglmnL 

Human  Physiology.  Second  edition.  In  one  handMmie  pockel-siM  Iteo.  vol* 
ome  of  896  pp.,  with  47  illustrations.   Cloth,  |1.50.   See  Studentt^  SerU$  of  Mnnnult,  p.8L 

SIMON,  JF.,  Ph.  n.,  M.  D.. 

Profmwr  of  Chmniitry  and  Thxiedogy  in  the  CbUege  qf  PkyaMam  md  Smrftotm,  BaMtini  i>  an' 
ProftsMor  of  Ckmnittry  m  th*  Maryland  CbOs^s  of  Pkarmaey, 

Manual  of  Chemistry.  A  Quide  to  Lectures  and  Lahoralofj  work  for  Bafinneia 
in  Chemistry.  A  Text-book,  specially  adapted  for  Students  of  Phaniacjr  and  Medicuie. 
New  (second)  edition.  In  one  8vo.  vol.  of  478  pp.,  with  44  woodcuts  and  7  colored  plat«a 
illustrating  56  of  the  most  important  chemical  tests.    Cloth,  $3.25. 


In  this  book  the  author  has  endeavored  to  meet 
the  wants  of  the  student  of  medicine  or  pharmacy 
in  regard  to  his  chemical  studies,  and  he  has  suo- 
caeded  in  presenting  his  subject  so  clearly  that  no 
one  who  really  wishes  to  acquire  a  fair  knowledge 
of  chemistry  can  fail  to  do  so  with  the  help  of  this 
work.  The  largest  section  of  the  book  is  naturally 
that  deyoted  to  the  consideration  of  the  carbon 
compounds,  or  organic  chemistry.    An  excellent 


feature  is  the  introduction  of  a  i 


abaroTpiatsa 


showing  the  various  odors  of  the  noai  iBsportaaa 
chemical  reactions  of  tba  matallle  aalliL  ai  somi* 
of  the  alkaloids,  and  of  the  nriaary  taala   la  tht 


part  treating  of  physiologiaal  ehamk  _, 

on  analysis  of  the  urine  will  ba  foMd  vary  praeii' 
cal,  and  well  suited  to  tba  naada  af  Iha  ptsetftloasr 
of  medicine.— 7%«  JTadiMl  Aasord,  Ut^wi^iuk 


Wohler's  Outlines  of  Organic  Chemistry.    Edited  bj  FUno.    Tnuhut^ 
by  I&A  Rkicsen,  M.  D.,  Ph.  D.    In  one  12mo.  volume  of  550  pages.    Qolk,  |8. 

LEHMANirS  MANUAL  OF  CHEMICAL  PHTS-    CARPENTBR*8PRIZBISaBATONTHBI78KAin> 

Jssf's^iiiuJfrX.sni^s*^'^       '^^.jT'rJ^^jL'Sr"'^^ 

CARPENTER'S  HUMAN  PH^BIOLOQ^.   EdUadl    aAaa-Withaxplaaatto^ofariaatlSai 
t^  Hbtbt  Powsa.   InoaaoQta.vovo\uma.  ^    Vimt^  Yi^^^ava.  OfoAh^flOoaaii 


iNKLAND,  E.,  I>.  C.  L,,  F.  12. S.,  &JAPPf  I.B.,  F*  I.  €.f 


0f  Sciitnee,  Lortdon. 


Aiiiit.  Prof,  of  Chemittry  in  th$  Swmai 
"'     '  of  SeUne*t  London, 


^ 


School  of 

Inorganio  Chemistry.    In  one  hondsorae  octavo  volume  of  S77  pages  with  51 
roodcntjs  and  2  plates.     Cloth,  |3.75  ;  leather,  |4.75. 
This  work  should  supersede  other  worka  of  Ita       This  excellent  treatise  will  not  fjUl  to  t»ke  Hs 
'«elasi«  In  themedlcalcoliegeH.     Itlscertftinlrbetter    pljbce  iks  one  of  the  reiy  b«st  on  the  itubject  of 

'       "      ^'^    which  it  trenis.    We  have  h^eo  much    pl<»a»ed 

with  the  conajpreheneiTe  And  lucid  mftDoer  in 
which  the  dlmcnlHea  of  chemical  notation  »nd 
DoraeaolAture  bmre  b««n  cleared  np  by  the  writer?. 
It  shows  on  every  pAge  th»t  the  problem  of 
rendering  the  obBouritfes  of  this  science  eiksy 
of  comprehepalon  h»*  long  »nd  auocesHfully 
en  gage  d  the  attention  of  the  muthon.—Medical 


adapted  than  any  work  upon  ch<*mli*try,wltn  which 
wa  ara  acqiialaied,  to  Impitrt  thftt  clear  and  full 
knowledge  of  tke  eolenc«  which  j^tudeats  of  rned- 
lolae  ?houtd  hare,  PhyNlcianiK  who  feel  that  their 
ehemioal  kaovHedge  is  behind  the  times,  would 
do  we^f  to  devote  some  of  their  leisure  time  to  the 
oCthis  work.  The  deecriptioni?  and  demon- 
are  made  so  plain  that  there  is  no  diffi 


^^^fWw»  Jai 


In  tinderetandlng  them.— Cinciniutfi  Medical  I  am  Surgical  Reporter^  October  31, 188d, 
\  January,  189f(.  j 


FOWNB8,  GEOBOE,  Ph,  I>. 

A  Manual  of  EUeznentary  Chemistrv;  Theoretical  and  Practical.  Ein* 
bodying  Watts'  Physical  ami  Inarganie  Chemiidry.  New  American,  from  the  twelfth  English 
^^tioiL  In  one  large  royal  12mo.  volume  of  1061  pages,  with  168  illustrationB  on  wood 
and  a  colored  plate.     Cloth,  $2.7^;  leather,  $3.25. 


/vbtmef*  CTUmnivfry  ban  been  a  standard  text- 
book opoo  cbemlady  for  manv  years.  Its  merits 
:are  veiy  fUllv  known  by  chemi34l«  and  physicians 
avarywheee  t«  thia  country  and  in  Kti gland.  As 
the  science  has  advanced  by  the  makinK  of  new 
H<ll9C0Terlefif  the  work  ha«  been  reTised  aq  as  to 
keep  it  abretaat  of  the  times.     It  has  steadily 


work  afl  one  of  the  very  bef<t  text-hcMiks  upon 
chemistry  extant—CTnfinnan  ^V«i.  iVfiu«,  Oct 'S5. 
Of  all  the  works  on  chemistry  intended  fbr  the 
Q»e  of  medical  studente,  Fownes'  ChemUtry  Is 
perhaps  the  most  widely  used.  Its  popularity  is 
based  upon  its  excellence.  This  last  edition  con- 
tains all  of  the  material  found  in  the  previous, 
maintained  its  position  an  a  textbook  with  raedf-  j  and  it  is  also  enriched  by  the  addition  of  Watt*' 


cal  4^tndentA,  In  this  work  are  treated  fully:  Heat, 
Li jht aad Electrloitv, inoludine  Magnetism.  The 
Influence  exerted  by  these  forces  in  chemical 
action  upon  health  and  dl»e«se,etc^  Is  of  the  moat 
toiportast  kiodf  and  should  be  familiar  to  every 
^aedlcal   practitioner.     W«   can   commend    the 


Physical  and  Inortjnrm  Chemistry.  All  of  the  mat* 
ter  Is  brought  to  the  present  standpoint  of  chemi- 
cal knowledge.  We  may  safely  predict  for  this 
work  a  continuance  of  the  famii^ana  favor  It  enjoys 
among  medical  students.— A^ew  OrUam  M^aairnt 
ajui  Surgical  Journal^  March,  IBfid. 


ATTFLELDf  JOHN,  M.  A.,  Ph.  2>.,  F.  I.  C,  F.  E.  -S.,  Fte. 

Profcisor  of  Practkai  Chtntiatry  to  tht  Phamuiceut^eal  Soctety  of  Qrtat  Britain^  §tc 

Chemistry,  Q^neral»  Medical  and  Pharmaoeutical;  Including  the  Chi-m- 
«atry  of  the  U.  8.  Phannaoopceia,  A  Manual  of  the  General  Principles  of  the  Science, 
^nd  their  Application  to  Medicine  and  Pharmncy.  A  new  American,  from  the  twelfth 
Engllfih  edition,  apeciallj  revised  hy  the  Author  for  America.  In  one  handsome  royal 
I2mo.  volume  of  782  pages,  with  88  illostralions.   Cloth,  f2J5;  leather,  |3.25. 


Attfleld's  Chemistry  Is  the  mo<ft  popular  book 
.4imong  studentii  of  medicine  and  phat  mocy.  This 
popularly  baa  a  good,  substanlial  basla.  (i  resta 
upon  realanerlta.  Attfleld'i  work  comblaea  in  the 
-happiest  manner  a  clear  exposUioD  of  the  theory 
4»f  enemlstry  with  the  f  raotlcal  application  of  this 
knowledce  to  the  everyday  deaungs  of  the  phy- 
islelao  and  pbarmaoiM.  Hte  diaoemmetit  Is  shown 
not  only  In  what  he  put?t  into  hl»  work,  but  also  in 
what  he  leaves  out.  His  book  Is  precisely  what 
the  title  olalmB  for  It.  The  admirable  arrangement 
*of  the  text  enables  a  reader  to  get  a  good  Idea  of 
chemistry  without  the  aid  of  experimenta,  and 


again  it  is  a  good  laboratory  guide,  and  final ly  It 
43O0talns  such  a  mass  of  we II- arranged  information 
that  it  will  always  serve  aa  a  handy  book  of  refer- 
«D0««  He  doetnot  allow  any  uduiUI sable  knowU 
edge  to  slip  into  his  book;  his  long  years  of 
experience  nave  produced  a  work  which  U  both 
Bcientiic  and  practical,  and  which  shuts  out 
everything  tn  the  nature  of  a  sup«rflutty,  and 
therein  Ilea  the  secret  of  tta  success.  This  last 
edition  i*howe  thft  marks  of  the  latest  progress 
made  In  chemlAtiy  and  chemical  teaching. — ifsw 
OrUtuu  Midieal  and  »»rgietU  Jommal,  Nov.  UM. 


BLOXAMf  CHAMLES  L., 

Proftttor  of  C^mnutry  in  Kin^t  CbtUgt,  Lofidon^ 

Chemistry^  Inorganic  and  Organic.  New  American  from  the  fiJlh  Loo* 
<don  edition,  thoroughly  revbed  and  much  improved.  In  one  very  handsome  octavo 
-volume  of  727  pages,  with  292  illuBtrationa.    aoth,  |2.0'0 ;  leather,  |3.00. 

the  best  manuals  of  general  chemistry  tn  the  Cng^ 
li#h  language.— /)(!lroi£  Lanctt^  Feb.  18S4. 

We  know  of  no  treatise  oo  chemistry  which 
contains  so  much  practical  information  In  the 
same  number  of  P*Ke3<    The  book  can  be  readily 


Comment  from  us  on  this  standard  work  is  al- 
moet  superfluoas.    21  differs  widely  In  scope  and 


«loa  from  ituHt  of  Aitfleld,  and  in  ite  wav  is  equally 
beyond  crlttclam,  St  adonta  the  roost  cfireet  meth- 
oda  in  stating  the  princlplea,  hypothesee  and  facts 


of  the  science. 

Aad  its  arrangement  o 


Its  language  Is  so  terae  and  lucid, 

gement  of  matter  so  logical  In  ee- 

qaenee  that  the  student  never    has  occaaton   to 


nplAin  that  ch*imlstry  Is  a  hard  study.  Much 
Attention  ift  paid  to  experimental  illustrations  of 
chemical  prluciptcs  and  phenomena,  and  the 
mode  of  conducting  these  experimenta.  The  book 
maintains  the  position  it  has  always  held  as  one  of 


adapted  not  oioly 
a  tolerably  oompi 
to  the  needs  or  those  wlio  desire  only  a  general 


he  needs  of  those  who  desire 
ierably  oomplete  course  of  chemistry,  but  al»o 


knowledge  of  the  subject.  We  lake  pleasure  in 
recommending  this  work  both  aa  a  satl^faetory 
teat-book,  and  as  a  useftil  book  of  reference.^— !}«#- 
ton  Medieal  and  SurgUal  Joumttt,  June  19, 1S84. 


GREENE,  WILLIAM  H.,  M.  !>., 

DetnonHtmVw  of  Chrmisfry  in  th^  ^fe(iiral  Deparivumt  of  th*  Oniveriity  of  Ptmnsylvtinia, 

A  Manual  of  Medical  Chemiatry-   ^^^  ^^^  use  of  Students.    Based  upon  Bow- 
cnsD^s  Medical  Chemiiitry.   In  one  12mo.  volume  of  310  pages,  with  74  Ultis*   Cloth,  %Vn^. 

It  is  a  concise  manual  of  three  hundred  pagee,    the  recognHlon  <»t  compound  4\i%  V>  \»>iw^w^«\ 
giving  an  excellent  summary  of  the  best  methods  ,  eondlttons.    The  deVecWou  ot  v^Aa«<a%  N&  ^:c«a^»a. 
lOf  analysing  the  liquids  and  ^Hda  of  the  body,  both     with  etimcVent  fu\n«M  tot  1^«  v'mv:!**  ^A^*  «w^    ^ 
Jor  iA#  eMttmmtioa  of  their  normal  comf  titueot  and  1  dent  or  practttiouat.—  Boston  JV.  ot  CH««v*  iiaT**  ^w-  <M 


BEMSENt  IBA,  M.  2>.,  rh.  !>., 

Profwior  of  Chamiatry  in  t\4  Johnt  Hop  kin*  Umvtnrtityt  Battimori^- 

Frinoiples  of  Theoretical  Chemistry,  with  special  refereaoe  to  the  Oootita- 

tion  of  Chemical  Com  pounds.    New  (third)  and  thoroughly  revised  edition.    Lis  one  iuui^ 
some  royal  12nio.  vohime  of  316  pages.     Cloth,  |2.00 

Thlei  work  of  Dr.  BcmBen  1§  the  rery  ti^xt^book  <  ezaminAtioDof  oollegefaiCtiltieBA^eA^  tetVbMdiof 
D«ed«d,  &Dd  the  mftdioBl  »tud«nt  who  ha^  it  at  ,  chemlc&l  instrtjctiot).— ^  X<mu  MtdMtd  €a<d  iSm* 
hlB  fiiiff«rB'  eodfltfto  to  Bpeak,  can^  if  he  ohooAes,  gieai  Jour^aL  Januarr,  ISSS, 
make  Himself  familiar  with  any  branch  of  chem-  I  It  la  a  healthful  nipi  when  we  »ee  a  dem*Bii  lir 
iniry  which  he  may  de#ire  to  pursue.  It  would  he  |  a  third  edition  of  such  a  book  «a  thla.  Thit  tdli* 
difficult  indeed  to  find  a  more  lucid,  flill»  and  at  ' 


( 


theukme  time  compact  explication  of  the  philos- 
ophy of  chemlatry,  than  thf  '  *  ^  '  ~^ 
we  recommend  it 


than  the  book  before  us,  and 
to  the  careful  and  impartial 


CJSABLE8,  T.  CRA^STOJm,  M,  I>„  F,  C.  &,  M,  -8., 

Formerly  AmL  Prof,  tmd  DemonML  of  Chtmistry  and  Chetnicat  Phj^titA,  Quiwn*!  GbiUgA, 

The  ElementB  of  Physiological  and  Fatholo^cal  Chemlstix. 

Handbook  for  Medical  Students  and  Fractitionere.      Containing  a  general  -—- 


i 


A 

Nutrition,  Foods  and  Digestion,  and  the  Chemistty  of  the  Tissues,  Omim^  Se^vtaoiii  aid 
Excretions  of  the  Body  in  Health  and  in  Disease,  Together  with  the  methodt  for  pre- 
paring or  separating  their  chief  constituents,  as  also  for  their  examination  in  detail,  sad 
an  outline  syllabug  of  a  practical  course  of  instruction  for  students.  1  n  one  bmidBoiiie  uctaft» 
volume  of  463  pages^  with  38  woodcuts  and  1  colored  plate.    Cloth,  |3.50. 

Dr.Charlee  la  fUlly  impre»ifed  wtth  the  imoor-  I  nowadaya.    Dr.  Charlea  hu  derotcd  moea  mmm 
tnnce  and  practical  reach  of  hfa  aubject,  and  he  '  to  the  elucidation  of  urlnjury  iiiy*t4irlea. 
hufliroated  It  Id  a  competent  and  fnatructive  mftii'    "" '       '"'  -    ^      •• 

ner.  We  oannot  reoommend  a  b«tter  book  than 
the  present.  In  fact,  it  fllUagap  In  medfoal  text- 
books, and  that  ie  a  thing  which  can  rarely  be  eaid 


thiei  with  muoh  detail,  and  yet  In  a  pm 
totetligible  manner.    In  fact,  the  aallior  hm  WntA 
hi  a  book  with  many  practical  htst*,'— /  ' 
ord^  December  20,  ISSL 


m.  B*4Ma 
nelioal  aid 
or  hm  fined 

— I 


HOFFMAJm,  F.,  A.M.f  Ph.I).,  A  POWJEB,  F.B.,  Ph.IK^\ 

Public  Anatyfit  to  the  StaU  of  Neno  York,  Prof,  of  AnaL  Chem.  in  the  PhiL  CWt  of 

A  Manual  of  Chemical  Analysis,  as  applied  to  the  Examination  of  M«did«l 

ChemicalB  and  their  Freparationa.  Being  a  Guide  for  the  Determinatloti  of  their  IdMdB^ 
and  Quality,  and  for  the  Detection  of  Impurities  and  Adulterationa.  For  tba  nt  of 
PharmaciHtH,  Fhysicians^  Dniggists  and  Manufacturing  ChemistiL  and  PhannaoeQtkil 
Medical  Students.  Third  edition,  entirely  rewritten  and  mucn  enlarged*  In  cme  \ 
handsoine  octavo  volume  of  621  pages,  with  179  illuatmtioo&  Cloth,  |4.25, 
We  oongratolate  the  author  on  the  appearance  |  tion  of  them  alngutarly  ezpltelt    M^^rf^iTtr,  H  laJ 


ezoeplloiiallir  ftee  from  typograp 

hare  no  hMltatlon  in  reoommer 

who  are  eogaml  either  In  the  ma 

teatlng  of  medfeinaJ  eh^mictJtu^i^ymity^i  }' 

etutiiMl  J&umai  und  TVwiaifKtioftf,  iSOl 


of  the  third  edition  of  this  work,  pobliahed  for  the 
flrat  time  in  this  country  alec.  It  ia  admirable  and 
the  Information  it  undertakea  to  supply  la  both 
eztenaiTe  and  tniatworthy.  The  nelectlon  of  pro- 
oeaeea  for  deierminlng  the  purity  of  the  subatan- 
eea  of  which  It  treats  la  excellent  and  tlie  deacrip- 

CLOWUSf  FRANKf  1>.  Sc,  London, 

S«nior  ScUnfe- Afast€r  nt  tht  High  School^  NgtoeoAt launder- Lyme,  «ic 

An  iEUementary  Treatise  on  Practical  Chemistry  and  QiiAlitatiTt 
Inorganic  AnalysiB.  Spec^ially  adapted  for  use  in  the  Laboratories  of  Schools  iDd 
Colleges  and  by  Beginners.  Third  American  &om  the  fourth  and  revised  1^wg1l*ii  •tQtii& 
In  one  ^ery  handsome  royal  12mo.  volume  of  387  pages,  with  55  iiltaslimtloiiai  CMt, 
$2.50. 

Thia  work  ha«  lonfi  been  a  favorite  with  labonk 
tory  iDStructora  on  account  of  ite  ayatematlc  plan» 
carrying  the  atudent  eUp  by  atep  from  the  aim  pleat 

aaeatlona  of  chemical  analyaia,  to  the  more  recon- 
ite  problema.    Fealurea  aulte  as  commendable 
are  the  regularity  and  syatem  demanded  of  the 


fttadent  In   the   perfonnanee  ef     

The»e  ehaiaoierlslicfl  are  pre—rTHid  In  Jhm  §  t  a'irtt 
edition,  which  weeao  heartily  neM>tttmma4  m  aM» 
t!*factoi7  guide  for  the  atudent  of  laorBBile  eht^ 
ioal  analyaia— A^«w  Terk  JTedleal  JmrmmL  i 
1880. 


MALFE,  CHARLES  W.,  M.  I),,  F.  B,  C.  P., 

^Mit feint  Phytician  at  ttu  London  H&tpitjaL, 

Clinical  Chemistry.    In  one  pocket-sixe  12mo.  volume  of  314  tM^es,  vitl 

"See  StudmU*  $erie»  af  MmmiU,  page  3L 


Ulustrations.  Limp  cloth »  red  edges,  $1.50. 
This  ta  one  of  the  mo«t  inetructlve  little  worka 
that  we  have  met  with  in  a  long  time.  The  author 
ia  a  phyalcian  and  phyalologl^t,  as  well  as  a  chem- 
let,  oonwequeDtly  the  book  fa  unoualifledly  prac- 
tieali  telUag  the  phyeldan  juat  wiiat  he  ou§;ht  to 
koow,  of  the  appnestfona  of  chemlatry  in  modi- 


olne.    Dr.  Haifa  la  thoroughly  ai^qtufai«4  wlih  II*  I 
lateat  oontrlbultona  to  hit  acleoee^  and  ti  I*  qaikil 
ref^^eehlDg  to  find  tlie  auhject  dealt  wtth  ao  Mveriy  \ 
and  aimpty,  yet  In  mjch  erident  hanooay  with  tfte 
modem    itolentlflo   methods  and  ■pirti—JfaAairf 
au^d,  February  2, 1884. 


CLA8SBN,  ALEXAJ^TDEJR, 

Profittor  in  the  Roynl  PHyt6ehnif  Se}u>oL,  Aix4a-Chnp4lU, 

Elementary  Quantitative  Analysis,    Tnuulated,  wltJi  i 

£l>QAa  F.  Smith,  Ph.  D.,  Assistant  Professor  of  Chenuiiry  in  the  IVmit  8elen{il5c ! 
University  of  Penna,  In  one  12ma  Tolume  of  324  pages,  with  36  iUua.  \ 
It  la  probably  the  beat  manual  of  an  elementary  i  and  then  advaaclng  to  the  an^jtii^ 
nature  extant,  inaomuch  a^  Ita  tDi,f!it\\od«  «re  the  anch  produota  aa  are  met  with  tn  aiiiiUed  <-a«c 
heitt  It  ieachea  by  exatnt'Ut,  commeiLcViL^^  ^\Vh  V.T7.  \\.\«  a&  V&AU^naahle  hook  wk  itt4eaft 
fllDgte   detennii»atlotte»  foVlo^^d  Xjy  eeyaliA^Q^^^i^ii^>ftm^ateq^iWM^to^l^^^     Oawiti^Oikl 


Lea  Beothkrs  &  C?o.*s  Pubuoations — Pharm.,  Mat,  Med«,  Therap,  11 


N 


MABE,  HOBABT  AMOBY,  B.  8c.,  M.  !>., 

CSinteaJ  Pro/^uor  of  Biitcuu  of  Children  and  DumomiratfjT  of  Thm^^mitia  in  tha  UniiterHty  of 
Pmrnylt^ania  ;  Steriiary  of  the  Otnittntion  for  tht  Bevisitin  of  tk»  UMtod  States  Phurmacopeeta  tit 
1890. 

A  Text-Book  of  Practical  Therapeutics ;  With  Especial  Reference  to  the 
Application  of  Remedial  Meagtires  to  DiseaBe  am)  their  EnipioymeDt  upon  a  Rational 
BuiB.  With  special  chapters  by  Dbs,  G,  E.  db  Schweinttz,  Edwabi>  Martiu, 
J.  HowAfiD  Reeves  and  Barton^  C.  Hntar.  In  one  haodjsome  octavo  volume  of  62*2 
pages.     Cloth,  ^3.75;  leather,  $4,75.    Jmt  ready. 


That  the  aiudeot  Li  too  ofteo  req aired  to  perform 
•erobstlo  feftta  of  memory  aod  Inveotion  la  juiao- 
elMtng  and  recoQciUag  wldisly  sepurated  atate- 
menta  Is  eertalB,  and  dlagust  orer  his  failure  la 
apt  to  develop  him  into  a  physician,  without  faith 
la  the  resflonmblenewi  of  his  nrt  Pr.  Hare  haa 
obviated  thiti  difficulty  by  ooropHsing  In  ooe 
coTer  a  work  oo  therapeutics  aaa  od  trealroeut, 
eiich  part  being  so  Interworen  with  th&  other  bj 

L        references  that  there  wUt  be  the  least  possible  H  Ith 

^■.eu 

Wt 

~   ch 


ant  Toltuae  it  la  many  reapeeta  unique  aod  a  great 
credit  to  the  author.  Dr.  Hare  la  already  well 
known  as  an  able  ezperi mental,  dldaolic  and 
ollnieal  iherapeutfat,  a  happy  combimiilon.  which 
has  eminently  fitted  him  for  the  preparntlon  of  the 
preaeutwork.  He  la  thoroughly  acquainted  with 
the  la  teat  ooDtributlons  to  therapeutical  Bclencet 
and  hla  book  represents  the  ivctual  !«tat«  of  the 
sclonoe.  It  la  :i  model  of  concise,  clear  and  forci- 
ble description,  an  ezpoueat  of  plalu  faatii,  mud  a 
oulty  in  learning  and  remembering  the  nature  of,  thorounhlv  practical  guide  to  the  rational  treat- 


eriifeutii"  r«*iourcei«,  and  in  using  them  to  the 
Hi  advantage.  The  portion  devoted  to  treat- 
'meat  oGouplaeat  least one-hnlf  of  the  worir,  with 
filear  dlraciions  for  the  therupeutlc  meiiaiires  to 
1m»  employed^  together  with  the  reawoof^  for  the 
choice  of^druga,  aooordlng  to  the  varying  atngea 
and  symptoms.— Jfedieol  Ape,  September  2.%  UW). 
We  may  aay  without  exaggeration  that  the  prefl- 


ment  of  disease.  BooEs  like  this  make  a  lasting 
impression.  Wa  heartily  commend  tha  preisent 
volume  to  the  atudent.  the  soleattfic  therapeutist 
aod  the  general  practitioner,  not  only  as  a  moat 
satisfactory  text-book,  but  also  aa  a  highly  valua- 
ble work  of  reference^  We  beepank  for  Dr.  Hare's 
*^'  Prnctical  Therapeutics^*  the  greatest  saccess  fa 
every  way,-  Universtiy  Medical  Magtuint,  Nov,  1800. 


BRJJIfTON^  T.  LAUDER,  M.D.,  D.Sc,  F.R.8.,  F.R.C.X^., 

Lector m-  on  MaUria  Medxea  find  Thiir<ipeut%cA  nt  St.  Enrthotontmo^t  Hotpitnf^  London,  aU. 

A  Text-Book  of  Pharmacology »  Therapeutics  and  Materia  Hedioa ; 

I       Including  the  Pharmacy,  the  Physiological  Action  anil  the  TherM|>t?iitical  Uses  of  Drugs, 
^KThinl  edition.    Octavo,  1305  paj^es,  230  illiutrationfi.    Cloth,  $5.50 ;  leather,  $6.50. 
^^ft    No  wordi^  of  praise  are  needed  for  this  work»  for  j  made  in  various  directions  in  the  art  of  therapeu- 
^^Mt  has  already  spoken  for  itaelf  fa  former  editions.  \  tics,  and  it  now  at«nds  unrivalled  In  its  thoroughly 
^■jt  was  by  ananlmous  consent  placed  among  the)  sclentlflc  presentation  of  the  modes  of  drug  acti( 

^  an 


%  was  by  ananlmous  consent  placed  among  the  j 
remost  oooks  on  the  subject  ever  pabltshad  la  i 


>  any  langoaae,  and  the  better  it  Is  known  and  studied 
the  more  nighly  it  is  appreciated.  The  present 
edition  cont^ne  much  new  matter,  the  insertion 


Shiy  it  is  appreciated.    The  present 
ne  much  new  matter,  the  Insertion 
of  which  has  been  necessitated  by  the  advances 


presentation  of  the  modes  of  drug  a 
No  one  who  wishes  to  be  fUHy  up  to  the  tin 
this  science  can  atford  to  neglect  the  study  of  ]>r. 
Brunioti's  work.  The  Indexes  are  excellent^  and 
add  not  a  little  to  the  practical  value  of  the  book. 
—Medical  Beecrd,  May  25, 1380. 


MAISCM,  JOHNM.,  Phar.  !>., 

Profeator  of  Materia  Meelifn  mid  Butnntf  in  the  Philndelphin  CotUa*  of  Phamuuy. 

A  Dfaniial  of  Orgatdo  Materia  Medica;  Being  a  Guide  to  Materia  Medica  of 
the  Vegetable  and  AniiDnl  Kingdoms.  For  the  iiae  of  Btudentaf  Dnifgiata^  Phannadsts 
and  Phjsiciuia.  New  f4th)  edition,  thoroughly  revised.  In  one  hani£onie  royal  12mo. 
Tolume  of  529  pages,  with  258  il lustrations.    Cloth,  $3.    JumI  retidy. 

For  everyone   interested    in    materia   medica,  f  fore  his  eyes.    That  Itanswers  its  parposes  in  this 
flrst  published  in  18S1,  and  now    respect  the  rapid  sucoession  of  edttlotis  is  the  best 
vidence.    It  is 


everyi 

Malsch's  Manual,  ^..^ 
in  its  fourth  edltloa. 


I.  Is  an  indlspensabfi 
For  the  Amarlciua  pharnntceutlcal  student  It  is 


book. 


the  work  which  will  give  him  the  necessary  knowl- 
edge in  the  easiest  way,  partly  because  the  text  Is 
brief,  conelse,  and  free  from  uoneoeasary  matter, 
and  partly  because  of  the  numerous  lllustratloaa, 
f  whicb  bring  facts  worth  knowing  Immediately  ba^ 


lence.  It  is  the  favorite  book  of  the  American 
student  even  ouUido  of  Malsch's  several  hundred 
personal  students.  The  arrangement  of  its  con- 
centa  shows  the  practical  tandeacy  of  the  book, 
Malsoh^a  system  of  elasatllcation  la  easy  and  com* 
prebeoalra.— i>ilanfiaesi«ti«eA«  idi^n^t  Gennany, 


^ABBISm  EDWARD, 

La(€  Professor  of  the  Theory  and  Praetice  of  Pharmacy  in  tha  Philadelphia  CblUga  of  Pharmacy, 

A  Treatise  on  Fharniaoy :  Desired  m  a  Text-book  for  the  Student,  aod  aa  a 
Guide  for  the  Phydciau  and  Pharmaceutist.  With  many  Formulae  and  Prescriptiona, 
Fifth  edition,  thoroughly  reviseil,  by  Thomas  S.  Wieoaitd,  Ph.  G.  In  one  handsome 
octavo  voltmie  of  1093  pages,  with  256  ilkuMraiions.     Cloth,  $5;  leather,  $6. 

No  thorough-golag  pharmacist  will  fall  to  possess    oda  of  oomblnatlon  are  concerned,  can  afford  to. 


Sph 
a  guide  to  practice,  and  no 
physician  who  properly  estimates  the  value  of  an 
accurate  knowledge  of  the  remedial  agents  em^^ 

1  ployed  by  him  in  dally  practice,  so  far  as  their 
iDlscibllity, compatibility  and  mos t effective meib- 
: 


leave  this  work  out  of  the  Mst  of  their  works  of 
reference.  The  country  practitioner,  who  mutt 
always  be  in  a  measure  his  own  pharmacist  will 
And  It  lndispeasable.~Loui«in<£f  MmHcal  Jvsvi, 
March  2S,  188C 


Piiofciifor  of  Fhvsifjfogy  v\  the  Univerfiitp  of  Zvnch, 

Experimental  Pharmacology*  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Dniga.  Traaslated,  with  the  Anthor^s  permission}  and  with 
extensive  additioufs  by  Robert  Mjeadk  Smpth,  M.  D.,  Demonstrator  of  Physiology  in  the 
University  of  Pennsylvania.      12mo,,  199    pages,  witn  32  11  Lustrations.    Cloth,  1 1^50. 

BTILLE,  ALFBED,  M-  D.,  LL,  !>.," 

Ptofeaaor  of  Theory  and  Practu«  of  MtxL  and  of  Clinieni  Med,  in  the  Unitt.  of  Ptnna. 

Therapeutics  and  Materia  Medica.    A  Systematic  Treatise  on  the  Action  and 
Usee  of  Medicinal   Agents,  including  their   Description   and   History.     Fouxt\^  «A!NSl\^2i^ 
revised  and  enlarged.     In  two  large  and  handsome  octavo  vo\\uiiea|  QonX:aA^i)%  V^*^  \^i|^ 
Cloth,  110.00;  leather,  $12.00, 


12        LxA  Brothxbs  &  Go.'s  Pubuoations — ^Biat.  Mod.,  Tlienip. 
STILZ:^,  A.,  M.I>.,LL.I>.,  Jk  MAI8CH,  J.  lt.,rhmt.I>.f 

Fr^MBorMmtritui  of  iJu  Theory  and  Prae-  Prof.ofMoL  M§d,mtdBoimm^l%Bm. 

Uce  of  Mod^ekM  and  ^  CUnieal  Mtdieine  GMeat  of  Fhm-matM,8ieyiih$  Awun 

in  the  Univartity  of  Prnnaylwrnia.  eon  PharmaeeuHeai  AgooeiatiaiL 

The  National  Dispensatory. 

COMTMIMIMG  THE  NATURAL  HISTORY,  CHEMISTRY,  PHARMACY,  ACTIONS  AND  USES  OF 

MEDICINES,  INCLUDING  THOSE  RECOGNIZED  IN  THE  PHARMACOHEIAS  OF  THE 

UNITED  STATES,  GREAT  BRITAIN  AND  GERMANY,  WITH  NUMEROUS 

REFERENCES  TO  THE  FRENCH  CODEX. 

Fourth  edition  reyised,  and  ooyering  the  new  British  Pharmaoopceia.  In  one  mag- 
nificent imperial  octayo  yolume  of  1794  pages,  with  311  elaborate  eDgrayings.  Price 
in  doth,  $7.25  ;  leather,  raised  bands,  $8.00.  %*ThiB  work  tnU  be  furmshed  wiik  Pbtail 
Beady  Reference  Thumb-letter  Index  for  $1.00  in  addUUm  to  the  ortoe  in  amf  sfylc  of  hmim§, 

la  this  new  edition  of  The  NationaIi  Dibpensatoby,  all  important  changes  in  the 
recent  British  Pharmacopoeia  haye  been  incorporated  throughout  the  yoloBie,  while  ii^ 
the  Addenda  will  be  found,  grouped  in  a  conyenient  section  of  24  pages,  all  therapeoticd 
noyelties  which  haye  been  established  in  professional  fayor  since  the  pablicaiian  (tf  the 
third  edition  two  years  ago.  Since  its  first  publication,  Thb  National  Disfkhsatobt 
has  been  the  most  accurate  work  of  its  kind,  and  in  this  edition,  as  always  before,  it  ma? 
be  said  to  be  the  representatiye  of  the  most  recent  state  of  American,  English,  Germsii 
and  French  Pharmaoolosy,  Therapeutics  and  Materia  Medica. 


It  is  with  mnoh  pleasure  tnat  the  fonrth  edition 
of  this  magnificent  work  is  receiyed.  The  authors 
and  publishers  haye  reason  to  feel  proud  of  this, 
the  most  oomprehensiye.  elaborate  and  accurate 
work  of  the  kind  oyer  printed  in  this  country.  It 
is  no  wonder  that  it  has  become  the  standard  au- 
thority for  both  the  medical  and  pharmaceutical 
profession,  and  that  four  editions  haye  been  re- 

3uired  to  supply  the  constant  and  increasing 
emand  since  its  first  appearance  in  1879.  The 
entire  field  has  been  gone  oyer  and  theyarious 
articles  reyised  in  accordance  with  the  latest 
deyelopments  reffarding  the  attributes  and  thera- 
peutical action  of  drugs.    The  remedies  of  recent 


disooyery  haye  receiyed  due  atteniloB.— JTi 


ery  ha\ 
ahi  Mafieal  Index,  Noy.  1S87. 

we  think  it  a  matter  for  oongratQlatloii  that  th^^ 
profession  of  medicine  and  that  of  pharmaej  hsve 
shown  such  appreciation  of  this  grem  work  as  to  etU 
for  four  editions  within  the  oomparattlyely  brisf 

Seriod  of  eight  years.  The  matters  with  whleb  it 
eals  are  ofso  praotioal  a  nature  that  aellher  the 
physioian  nor  the  pharmaelst  ean  do  wMheattfa* 
latest  text-books  on  them,  espeelally  tbooa  thatsrt- 
so  accurate  and  comprehensiye  as  this  oae.  Tbs 
book  is  in  erery  way  creditable  both  to  the  antbora 
and  to  the  publishers.— ifsw  York  Modiad  Jomnmk 
May  21, 1887. 


FABQUHABSOir,  BOBBBT,  M.  D.,  F.  B.  C.  F.,  Xi.  D., 

Lecturer  on  Materia  Medica  at  St.  Mary*8  Hospital  Medical  School^  London, 

A  Quide  to  Therapeutics  and  Materia  Medica.  New  ^fourth)  American, 
from  the  fourth  English  edition.  Enlarged  and  adapted  to  the  U.  S.  Pnarmacopceia.  Br 
Fbank  Woodbury,  M.  D.,  Professor  of  Materia  Medica  and  Therapeutics  and  Clinicai 
Medicine  in  the  Medico-Chirurgical  College  of  Philadelphia.  In  one  handaome  12ma 
volume  of  681  pages.    Cloth,  $2.60. 

It  may  correctly  be  regarded  as  the  most  modem  I  actioDS  of  various  remedies  are  shown  in  paralle) 
work  of  lt8  kina.  It  Is  conciiae,  vet  complete,  columns.  This  aids  jrreatly  In  fixing  attention  and 
Ck>ntaining  an  account  of  all  remeaies  that  have  facilitates  study.  The  American  editor  has  eo- 
a  place  in  the  British  and  United  States  Pharma-  larged  the  work  so  as  to  make  it  include  ail  the 
copceias,  as  well  as  considering  all  non-official  but  remedies  and  preparations  in  the  U.  8.  Pharmv 
important  new  dru^.«,  it  becomes  in  fact  a  miniature  '  copceia.  The  book  is  a  most  valuable  addition  t» 
dispensatory.— Pacj^c  Medical  Journal^  June,  1889.  |  the  list  of  treatises  on  this  most  Important  subject. 

An  especially  attractive  feature  is  an  arrange-  I  —Arnerican  Practitioner  and  News,  Nov.  9th,  1889. 
ment  by  which  the  physiological  and  therapeutical  1 

EDESf  ROBERT  T^mTd^,  " 

Jackson  Professor  of  Clinical  Medicine  in  Harvard  University^  Medical  Departimsnt, 

A  Text-Book  of  Therapeutics  and  Materia  Medica.  Intended  for  the 
Use  of  Students  and  Practitioners.    Octavo,  644  pages.    Cloth,  $3.60 ;  leather,  $4.60. 

The  present  work  seems  destined  to  take  a  promi-  I  commend  the  book  and  congratulate  the  author 
nent  place  as  a  text-book  on  the  Rubjects  of  which  on  having  produced  so  good  a  one. — N,  T.  Medieni 
it  treats.    It  possesses  all  the  essentials  which  we  '  JournaLFeb.  18, 1888. 

expect  in  a  book  of  its  kind,  such  as  conciseness,  i  Dr.  Edes*  book  represents  better  than  any  older 
clearness,  a  Judicious  classification,  and  a  reason-  book  the  practical  therapeutics  of  the  present 
able  degree  of  dogmatism.  All  the  newest  drugs  |  day.  The  book  is  a  thoroughly  practical  one.  The 
of  promise  are  treated  of.  The  clinical  index  at !  classification  of  remedies  has  reference  to  thelr 
the  end  will  be  found  very  uiaeful.    We  heartily  :  therapeutic  action.— PAanna«euftea2  .&-c^Jao.I8«. 

BMUCE,  J.  MITCHELL^  M.  D.,~F.  B.  C.  P., 

Physician  and  Lecturer  on  Materia  Medica  and  Therapeutics  at  Charing  Cross  Hospital,  London. 

Materia  Medica  and  Therapeutics.  An  Introduction  to  Rational  Treatment. 
Fourth  edition.   12mo.,  591  pages.   Cloth,  $1.50.    See  StudenU^  Series  of  McmuaU,  page  31. 

OBIFFITH,  BOBEBT  EGLESFIELD,  M.  D. 

A  Universal  Formulary,  containing  the  Methods  of  Preparing  and  Adminis- 
tering Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceut- 
ists. Third  edition,  thoroughly  revisetl,  with  numerous  addition^  by  John  M.  Majsoi, 
Phar.  D.,  Professor  of  Materia  ^(edvca  and  Botawy  In  the  Philadelphia  C>ollege  of  Pharmacy. 
In  one  octavo  vohime  of  775  v^^^>  ^^^^  ^^  \\\\3«Xx^NAo\a    C\c3j&.,^^'^  leather,  $5.50. 
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BBBN,  T.  MENBTf  M.  JD., 

L§ctuTer  on  Pathology  and  Morbid  Anatomy  at  Charinff-(yot*  BotpUal  Mtdieal  Sehoot,  Lo^ndon. 

Pathology  and  Morbid  Anatomy,    New  (Bixth)  AmericaD  from  the  Keventh 
^  EnglLali  edition.    Octavo,  539  pp,,  with  167  eniarravinM.  Cloth,  f2.75.    Jatt  ready. 

'    *    *  f  Dr.  *  trnn&lftted  Into  Engll^ti,  »re  too  atMtraM  for  the 

phyalelaa.  Dn  Greeo'^  work  preelMlj  ro««t«  hia 
wl»he«.  Tha  eats  exhtblt  the  «pp«AruioM  of 
p»thDlogk«l   Btruotaras  Just   m»   ihajr    mf  Men 


Th<r   PftthotucT  And  Morbid    Aniiiomy    _.    _. 

■  '«tto  ia  loo  weiTkoowii  by  memberw  of  tha  medi 

J  profeaalon  tone«d  any  commeodAtloQ.     Tb«re 


!■  toftroelj  »q  iDleliiKent  T>hy*fci*n  anywhar*  who 
h$M  not  tfi«  work  Jo  his  library,  for  It  \a  aTmost  ad 
*a«*DlilU.    In  tmot  ft  la  belt«r  adhpted  to  tha  w»nta 


k^: 


of  MBeral  practitlonenf  than  any  work  of  the  kind 
wlUi  whlnh  we  are  aoqaalnted.  The  works  of 
"  irmaa  euthora  upon  pathology,  which  hare  beea 


through  the  mloroacope.  The  fact  that  it  la  to 
generally  employed  aa  a  text-book  by  medical  atu- 
denta  ia  evldenee  that  we  have  not  apokeo  toe 
much  Id  Ita  favor,— C^tieinnafi  Mtdi^  Newt,  Oct. 
1180. 


UTNB,  JOSEPH  F.,  M.  I}.,  F.  B.  C.  P-, 

S*ni<yr  Aarutant  Ph^/indan  and  Ltetur^r  on  FmotogtaU  AnQtomy,  SL  Thomat*  ffotpitoL  London, 

A  Manual  of  General  PatholORy.     Designed  as  an  iDtrodnction  to  tJie  Prmc- 

tice  of  ^ledieine.    Octavo  of  624  pftg««i  "f^^^^  1^2  illiis,  and  a  colored  plate.     Cloth,  |3.50. 
Knowing,  aa  a  teacher  and  examiner,  the  exact  ]  eaJ  (kctom  In  thoae  difle»i>efl  now  with  reaaonable 
needs  of  medical  studeatA,  the  author  has  in  the  i  certainty  aacribed  to  pathogenetic  microb<^a.    lo 
■    '    '  .   -        .    .  this  department  he hafl  been  very  full  and  expUcll, 


work  before  ua  prepared  for  their  especial  u-ie 
what  we  do  not  heeltate  to  aay  lathe  beat  fntroduc* 
tlon  lo  getneral  pathology  that  we  have  yet  ex- 
annlned*  A  departtire  which  our  author  ha« 
taken  la  the  greater  attention  paid  to  the  ciktiaA- 
^^loQ  of  dtaeaae,  and  more  eapecially  to  the  etiologi- 

msE 


not  only  in  a  deaoriptlTe  manner,  bat  In  the  teoh* 
olque  of  ln?eatigauon.  The  Appendix,  giving 
methodic  of  reaearch,  is  alone  worth  the  price  of  the 


olque  of  Inveatigation 
nnethodi^  of  reaearch, ' 
book,  aeveral  Unoen   over, 


,  to  every  atudeut   of 
pathology.—^  LouU  M«d.  and  S*trg,  Joar.,  Jan. '89. 


•ENN,  NICHOLAS,  M.I>.,  rh,J>., 

Prt^Uior  of  Principles  of  Sttrgtry  and  Surgie^  P^thoi4)py  in  Buth  Mtdieal  CblXega,  Chicago. 

Surreal  Bacteriology.    New   (second)   edition.     In  one  bandaome  ocUto  of 
i  260  pages,  with  IS  platea,  af  which  d  are  colored*    In  prem. 


COATS,  JOSEPH,  M.  2>.,  Ji  F,  P.  A, 

Pnthologiit  to  th0  OUugmD  Wat^m  Infirmary. 

A  Treatiea  on  Pathology.    In  one  very  handBome  ociaTO  Tolame  of  829  pages, 
with  a39  beautiful  ill  list  rations.    Cloth,  $5,50 ;  leather,  $6.50. 


Medical  atudenta   aa  well  aa  phyaloiana,   who 


»  a  work  for  atudy  or  referenoa,  that  treaia 
the  tnbjectji  in  the  Tailotifi  departmenta  In  a  very 
tboroQgh  manner,  but  withoQl  prolixity,  will  cer- 


It  give  this  one  the  preference  to  any  with 
which  we  are  acqtimlnted.  It  aete  forth  the  moat 
recent   dlacoveries,  exhtblta^   In  aa   Interaailng 


matiner,  the  changea  from  a  normal  oonditloD 
affaeted  In  atrueturea  by  dttease,  and  potnta  onl 
the  eharaoteriitti€»^  of  varloiu  morbid  acenolea, 
eo  that  they  can  be  easily  recognlaed.  Hnt^  not 
limited  to  morbid  anatomy  M  exptalna  fully  how 
the  ftinctlons  of  organs  are  dlaturbed  by  abnormal 
eonditiona^-'ClnctrHiati  Medical  Nttoi^  QcL  11193. 


WOOnHJBAD,  O.  SIMS,  M.  D.,  F.  B.  C.  P.,  M, 

Ihmtmttrator  of  Pntholo^  in  the  Univirsity  of  BdifU>wyk. 

Practioal  Pathology.    A  Manual  for  Student*  and  Practitioner*.    In  one  beau- 
tiful octavo  volume  of  497  pages,  with  136  exquisitelj  colored  illuatr&tionf.    Cloth,  |6,00. 

themaelvea  with  thli  manual.     The  naroeroua 
dmwinga  are  not  fancied    plcturea,   or   merejy 


It  fbrma  a  real  guide  for  the  student  and  practl- 
tioner  who  ta  thoroughly  In  eameat  In  his  en- 
deavor to  see  for  himself  and  do  for  hlmaelfl  To 
the  laboratorv  student  it  will  be  a  helpfUl  com- 
panion, and  sJl  thone  who  may  wish  to  familiariie 
themaelvei<i  with  modem  methods  of  examining 
morbid  tlasucfl  ju-e   ntrongly  urged   to   provide 


ecbematic  dlagrama,  but  they  repreeent  faithfully 
the  actual  tmagea  aeen  under  the  microscope. 
The  author  merUa  all  praise  for  having  produced 
a  valuable  work.— Jlsdico:  B^ord,  May  31, 1814. 


SCHAFER,  EDWAHD  A.f  F.  X.  &, 

JodrtU  Prqfwaor  of  Physiology  in  Univtriity  OolUgftt  London, 

The  Esaentials  of  Histology.     In  ooe  oetavo  volume  of  246  pages,  with 

281  illnstrationik    Cloth,  $2.25, 

Thla  admirable  work  waa  greatly  needed.  It 
haa  beea  written  with  the  obj<M*t  of  aupplying 
the  student  with  direoUoos  for  the  microaoopied 
examination  of  the  tiaaues,  which  are  given  In  a 
cleu-  and  understandable  way.     Although  eape- 


clally  adapted  for  laboratory  work,  at  the  same 
time  It  la  Intended  to  aerve  aa  an  elementary 
text-book  of  hietologj,  eomprialag  all  the  etaoo* 
tlal  fiacta  of  the  aolenoe.— 7^  Pfi^Mon  and  Aw- 
9«on,  July,  INT. 


KLEIN,  E.,  M.  D.,  F.  B.  8., 

Jotnt  L*etttreron  Qmaral  Anat,  and  Phyt,  in  tht  MvL  School  of  SL  B^triholotim»*t  Botp.,  London, 

Elements  of  Histology,    Ftjurth  edition.    In  one  12jno,  volume  of  STdpageSp 
with  194  illua.    Limp  cloth,  |I.7d.      See  Stvdmlg?  Seriet  of  ManuaUi  page  SI. 

Gonaldered  with  regard  to  Its  oooleata.  It  can  '  Index  aflbrda  a  ready  refsrenoe  to  the  hiatology  of 
only  be  looked  on  %»  a  larg*^  and  oomprehenaive  i  every  tiaaue  and  organ,  and  presents,  at  the  aame 
volume.   New  and  oriKinftl  litustrvtiona  have  been  |  t|^mej  a  oomplettjiloeiaryof  theaelentlfla  lerma,— 

added,  with  the  helper  which  the  structure  of  each  *         ' 

tissue  beoomea  cleiu'  to  the  reader,    A  oopiotis  I 


I  lime,  a  Dompivii*  ■iWMATTOi  la^Bcieaui 
PrUdnctai  MUdkoaTj^mnai,  May  1. 1889. 


PEPPEB,  A*  J.,  M.  B.,  M.  S.,  F.  B.  C.  &, 

Sargoon  and  Ltetwrwr  at  St.  Marj^t  Soapitaiy  London, 

Surgical  Pathology.    In  ooe  pockel-Aite  12mo.  volume  of  511  pogei,  with  81 
illusirations,  limp  doth,  red  edges,  $2.00.    SeeStiMieiilc'SBrittof  ifQimMiK\A«b^\. 

It»  form  lapraotloal.  Ite  language  la  clear,  and  I  In  It  nolhlat  t\vii  Va  unnneMaari.  T^i%  VkWv^ 
tbe  informatJoo  set  forth  la  welFarranged,  well-  Bafa^Mta  oovttra  ih%  w^o\*T«ni»tA  »A«%«n,— B 
iodojt9d  mad  wH-niastrted,  The  atudent  will  flud     Fork  Madieot  JourfuO^  H«9  ^\A«A^  J 
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FLINT,  AUSTIir,  M.  I).,  LL.  D., 

Prof,  of  the  PrincipUa  and  Practice  of  Med.  and  of  Clin.  Mtd.  in  BelUcue  ffaepUal  Medieal  ObUege,  N.  T. 

A  Treatise  on  the  Principles  and  Fraotioe  of  Medioine.    Dengned  for 

the  use  of  Students  and  Practitioners  of  Medicine.  New  (sixth)  editi<m,  thorooehiy  re- 
vised and  rewritten  hy  the  Author,  assisted  by  Welliam  H.  Wklch,  mTd.,  Professor  of 
Pathology,  Johns  Hopkins  University,  Baltimore,  and  Austin  Fldtt,  Jr.,  M.  D^  LL.  D^ 
Professor  of  Physiology,  Bellevue  Hospital  Medical  College,  N.  Y.  In  one  very  handsome 
octavo  volume  of  1160  pages,  with  illustrations.    Cloth,  ^.50;  leather,  $6.50. 

No  text^book  on  the  principles  ADd  practice  of 
medicine  has  ever  met  in  this  country  wiUi  such 
general  approval  by  medical  students  and  practi- 
tioners as  the  work  of  Professor  Flint.  In  all  the 
medical  colleges  of  the  United  States  it  is  the  fa- 
vorite work  upon  Practice;  and,  as  we  have  stated 
before  in  alluding  to  it,  there  is  no  other  medical 
work  that  can  be  so  generally  found  in  the  libra- 
ries of  physicians.  In  OTery  state  and  territory 
of  this  yastoountry  the  book  that  will  be  most  likely 
to  be  found  in  the  office  of  a  medical  man,  whether 


Jo  city,  town^  TllJue,  or  at  some  croaa-roadi,  ii 
Flint*i  Practi€£.  We  make  this  statemeat  to  a 
cDi]  <;  I  de  rabi  e  e  X  te  D  i  from  personal  obserration,  and 
It  is  the  t€<iiHrnotij^  also  of  others.  An  ezamii>*> 
tion  shows  that  if^ty  oonsider^Ie  changes  have 
be«nmftcl#lath«iiJxth  edition.  The  work  may  on- 
doubted ly  b«  regaj'ded  as  fairly  repreaeatinf  th« 
present  ni^ta  of  Che  seience  of  medieiBe,  and  m 
reflpctlug  the  tIcwb  of  those  who  exampliiy  in 
their  pr»cnce  ihe  present  stageofprograee of  med- 
ical mFL-^Oineiniutti  Medieal Nenee,  OeL  UHw 


BMISTOWB,  JOHN  8TEB,  M.  !>.,  LL.  D.,  F.  M.  8., 

Senior  Phyeieian  to  and  Lecturer  on  Medicine  at  SL  Thomae''  Hofpital,  London. 

A  TreatiBe  on  the  Scienoe  and  Praotioe  of  Medioine.     SercBth  edi- 
tion.   In  one  large  octavo  volume  of  1325  pages.    Cloth,  $6.50 ;  leather,  $7.50.    JmM  ready. 


The  remarkable  regularity  with  which  new  edi- 
tions of  this  text-booK  make  their  appearance  is 
striking  testimony  to  its  excellence  and  value. 
This,  too,  in  spite  of  the  numerous  rivals  for  the 
favor  of  the  student  which  have  been  put  forth 
within  the  sixteen  years  since  Bristowe^s  '*  Medi- 
cine** first  appeared.  Nor  can  it  be  said  that  the 
author  himself  has  failed  to  keep  his  manual 
abreast  of  advancing  knowledge,  arduous  as  that 
task  must  prove.  So  long  as  there  is  shown  such 
care  and  circumspection  in  the  inclusion  of  all 
new  matter  that  has  stood  the  test  of  criticism,  so 
long  will  this  work  retain  the  &vor  which  it  has 
always  met.  For  it  is  a  work  that  is  built  on  a 
stable  foundation,  systematic,  soientiflc  and  prac- 
tical, containing  tne  matured  experience  of   a 


physician  who  has  every  claim  to  be  eoaaldercd 
an  authority,  and  composed  in  a  8ti>le  whSeh  at- 
tracts the  practitioner  as  much  aa  the  student  Ko 
one  can  say  that  this  book  has  obtained  a  aneecsi 
which  was  undeserved,  and  we  troat  that  ita  anther 
will  long  continue  to  supervise  the  prodaetion  of 
fresh  •ditions  for  the  advantage  or  the  eomfog 

?;eneration  of  medical  studenta.— 7^  Laacef.Jniy 
2, 1890. 

Dr.  Bristowe*s  now  fiunoas  treatlae  appean  ia 
its  seventh  edition.  It  has  long  passed  the  sti^e 
in  which  it  requires  critical  examinatkia  or  com- 
mendation, and  has  thoroughly  eatabliahad  itself 
as  among  the  meet  complete  and  qsmbAi!  of  text- 
books.—J9riM«A  Medieal  Jbwmal,  September  27, 1890. 


HABTSSOBim,  HBNBY,  M.  D.,  XX.  !>., 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

Essentials  of  the  Principles  and  Fraotioe  of  Medioine.    A  Handbook 

for  Students  and  Practitioners.  Filth  edition,  thoroughly  revised  and  rewritten.  In  one 
royal  12mo.  volume  of  669  pages,  with  144  illustrations.  Cloth,  $2.75 ;  half  bound,  $S.OO. 
Within  the  compass  of  600  pages  it  treats  of  the 


npass 
cine. 


apeuttcB,  nosology,  and  speoCal  pathology  and  prac- 
tice. There  is  a  wonderlUl  amount  of  information 
fontainedin  this  work,  and  it  is  one  of  the  best 
of  its  kind  that  we  have  Been.—Olasgow  Medieal 
Journal,  Nov.  1882. 

An  indispensable  book.    No  work  ever  exhibited 
a  better  average  of  actual  practical  treatment  than 


had  a  better  opportunity  than  Dr.  Hartahome  for 
condensing  all  the  views  of  eminent  praetitloaen 
into  a  12ma    The  numerous  iUustrauone  will  he 


very  useftil  to  students  especially.  These  c. 
tials,  as  the  name  sufigesta,  are  not  intended  to 
supersede  the  text-books  of  Flint  and  Bartholov. 
but  they  are  the  most  valuable  in  aflbrdlag  the 
means  to  see  at  a  glance  the  whole  literature  m  aav 
disease,  and  the  most  valuable  treatment.— CMm^o 
Medieal  Journal  and  Bxaminer,  April,  I 


BETNOLDS,  J.  RUSSELL,  M.  !>., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  CbUegCt  London. 
A  System  of  Medicine.  With  notes  and  additions  bj  ILenbt  Habtbhorkk, 
A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania.  In  three  large 
and  handsome  octavo  volumes,  containing  3056  double-columned  pageSi  with  317  illuslrt- 
tions.  Price  per  volume,  cloth,  $5.00 ;  sheep,  $6.00;  very  handsome  half  Russia,  raised  bands, 
$6.50.     Per  set,  cloth,  $15;  leather,  $18.    Sold  only  by  gubscriptUm, 


8TILLE,  ALFRED,  M.  D.,  LL.  JD., 

Professor  Emeritus  of  the  Theory  and  Practice  of  Med.  and  of  Clinical  Med.  in  the  Unie.  of  Penne. 
Cholera:   Its  Origin,  History,  Causation,  Symptoms,  Lesions,  Prevention  and  Treat- 
ment. In  one  handsome  12mo.  volume  of  163  pages,  with  a  chart.  Cloth,  $1.25. 


WATSOJS^,  SIB  THOMAS,  M.  !>., 

Late  Physician  in  Ordinary  to  the  Qtieen. 

Lectures  on  the  Principles  and  Practice  of  Physio.    A  new  American 

from  the  fifth  Enfflish  edition.  Edited,  with  additions,  and  190  illustrations,  hj  Hzkey 
Hartshornr,  a.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  Universitjof  PemMjlvanii. 
Id  two  large  octavo  volumea  o\  l^Aft  ^«L;g^.    Cloth,  $9.00 ;  leather,  $11.00. 


Lba  Bbothers  &  Co.'i  FuBLiCATioifs — System  of  Med. 
#br  Sitie  bp  SubseripUon  Onlu* 


A  System  of  Practical  Medicine. 

BY  A MERJCAN  A  UTHORS, 

Editbd  by  WILLIAM   PEPPER,  M.  D.,  LL.  D., 

PROVOflT  AMD  PBOFSB80R  OF  TITE  THEOKY  AJH)  FRACTICK  OP  MEDICINE  AND  OP 
CUKICAL  MEDICINE  IK  THE  UNTVESSTTT  OP  PEKKSYLVANIA, 

by  LouiB  Starr,  M.  D.,  Clinical  Profeaaor  of  the  Diseases  of  Children  in  the 
HotpitaJ  of  the  UniTeraity  of  PemMyWaniA. 

vpltU  work^  in  fivt,  vchiims^  containing  6573  pa^  mih  198  ttftM^alwwwi,  i»  mtc  ready, 
Fne€  per  volum^^  doik,  f5;  Utdktr^  $6  ;  hrdf  Rama,  fXkimd  band$  and  open  back^  $7 


In  this  mat  work  American  medicine  is  for  the  first  time  reflected  b^  its  worthiest 
teachers,  and  presented  in  the  ftill  development  of  the  practical  utility  which  is  it*  pre- 
eminent characteristia  The  most  able  men — from  the  East  and  the  West,  from  the 
North  and  the  8oiith.  from  all  the  prominent  centres  of  education,  and  from  ail  the 
hospitiUs  which  afford  special  ofiportMnities  for  attidy  and  practice — have  imite^i  in 
generons  rivalry  to  bring  together  this  vast  aggregate  of  specialized  experience. 

The  distingiiished  editor  haa  bo  apportioned  the  work  that  to  each  author  has  been 
a«%ned  the  subject  which  he  is  peculiarly  6ttetl  to  discuss^  and  in  which  his  views 
will  be  accepted  as  the  latest  expression  of  scientific  and  practical  knowledge.  The 
practitioner  will  therefore  find  these  volumes  a  complete,  authoritative  and  unfailing  work 
of  reference,  to  which  he  may  at  all  times  turn  with  full  certainty  of  finding  what  he  needs 
In  its  most  recent  aspect^  whether  he  seeks  information  on  the  general  principles  of  medi- 
cine, or  minute  guidance  in  the  treatment  of  special  disease.  So  wide  is  the  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  matters  etrictly  surgical^  it  embraces  the 
whole  domain  of  medicine,  Including  the  dej>artmenta  for  which  the  physician  is  accustomed 
to  relj  on  special  treatises,  such  aa  disuses  of  women  and  children,  of  the  genito-nrinary 
organs,  of  the  skin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmology 
and  otology.  Moreover,  authors  have  inserted  the  formulas  which  they  have  found  most 
efficient  in  the  treatment  of  the  various  uHections.  It  may  thus  be  truly  regarded  as  a 
CoJCPLETE  LiBRART  OF  PRACTICAL  Mei>icine,  and  the  general  practitioner  poeaeosing  it 
may  feel  secure  that  he  will  require  little  else  in  the  daily  round  of  profc»aion&]  duties. 

In  spite  of  every  effort  to  condense  the  vast  amount  of  practical  information  fur- 
nished, it  has  been  impossible  to  present  it  in  less  than  6  large  octavo  volomes,  containing 
about  5600  beautifully  printed  pages,  and  embodying  the  matter  of  about  15  ordinary 
octavoe.    Illustratioiis  are  introfiu(5<l  wherever  requisite  to  elucidate  the  text. 

A  deiaiUd  pn)$peeius  will  he  sent  io  any  adtb^en  on  apptieaiuyn  Ut  the  pMi^ers, 
ThttM  two  volumes  brlDS  thfw  lulmlrmble  work 


le  a  oJoae,  and  fallv  »uvtaiD  rh«  high  atMn4mrd 
reaohed  by  the  earlier  vdhimeN;  we  hare  only 
therefore  to  eoho  the  eulogiura  prottottnced  upon 
Ihaio,    Wo  would  vrgrmly  oongraLulAte  the  editor 


.  iclanii  who  are  aoouaioted  wtth  all  the  viirls 
iM  of  climate  In  the  Ualted  St»te«,  the  character 
of  the  iolL  the  mADner«*ftnd  euflfomft  of  the  peo- 
ple, etc,,  it  is  peoiiJkrly  Kd&pted  to  the  wAoie 
of  Amerlcsan  prutilvHonerw  of  medioine,  and  it 
and  bis  oollaborators  at' the  eoDcluslon  of  their  i  seems  to  a§  that  erery  one  of  th«m  would  deeire 
Iftboriooe  (aek  on  the  admirable  maaner  In  which,  i  to  have  tt  It  hM  beeo  truly  called  a  **Complet« 
ftt>m  Ar»t  to  last, they  have  performed  their  eeireral  <  Library  of  Praottoal  Medicine/'  aad  the  geoenil 
datfe«.  They  ha?e  succeeded  \n  producing  a  praotitiooer  will  require  little  elae  In  his  round 
work  which  will  long  remain  a  standard  worlc  of ;  of  profesHlonal  dnii^H.—OUieinnAti  Mtdieal  Newt, 
refereooe,  to  whleh  practitioners  will    look    for  i  March,  1BS6. 

rnldance,  and  luthore  will  retort  for  facta.  Bach  of  the  rolumea  1«  provided  with  a  rooet 
From  a  literary  poiul  of  view,  the  work  Ih  without  copious  Index,  and  the  work  altogether  promi»ee 
any  eerioue  blemish,  and  In  rt^speotof  production,  to  be  one  which  wiU  add  much  to  the  medical 
It  nai  the  beautiful  finish  that  Americana  always  \  llteratnre  of  the  present  ceatury,  and  reflect  great 
jtlve  Uieir  works.— JSdwi^urpA  Madieai  Journal^  Jan.  credit  upon  the  scholarship  ana  practical  aOQoaea 
latn.  I  of  lie  anthors.— 7%«  L<mdon  Laneii,  Oct.  3, 188Su 

•  •  The  greateet  dUtlnotfvely  Afneriean  work  on  I  The  feeUng  of  proud  satlnfaction  with  which  the 
the  praetlee  of  medicine,  and,  Indeed,  the  super-  American  profeiislon  sees  thltt,  its  represontatlve 
latlve  a4)ect1v«  would  not  be  inappropriate  were  '  eystem  of  oractical  medicine  Issued  to  the  medi- 
even  all  other  productions  placod  la  comparfaon.  cal  world,  is  ftilly  Justtfled  hy  the  character  of  the 
An  •zaminatlon  of  the  five  volamen  is  suflBclent  work.  The  entire  casrte  of  the  system  Is  In  keep- 
to  eonvinoe  one  of  the  mafpnitude  of  the  enter^  !  Ing  with  the  beat  thoughts  of  the  leaders  and  fol- 


nagni 
arise,  and  of  the  auocess  which  haa  attended  Ite 
himimeiit.— 7%«  JUmkcai  Age^  July  26,  ISAS. 

Thla  huge  volume  forma  a  flttlog  ^^Of*^  to  the 
creatsysiem  of  medicine  which  io  so  short  a  tlma 
baa  won  so  high  a  place  in  medical  literature,  and 
ha«  done  suob  credit  to  the  profession  in  thb 
oountry.  Among  the  tweDty-ihree  contrlbotoni 
are  the  namea  of  the  leadflne  noorologlita  la 
America,  and  most  of  the  work  in  the  volume  Is  of 
the  hiKhe!it  order«— Norton  Ifadieol  and  Smyical 


iii«  hirhesl  order,—/ 
/o«rvior,Jaty21,1887. 
W«  consider  It  one 


one  of  the  graadeet  works  en 
Practical  Medicine  In  the  BngUftb  language.  It  la 
a  work  of  which  the  profeaeioo  of  this  country  can 


Ceal   proud.    Written   axo/tuiJre/y  by  American  ,  f<i/ Joiimat,  Sept  Vaftl», 


lowers  of  our  home  school  of  medicine,  and  the 
eombinatlon  of  the  aclentlflc  study  of  disease  and 
the  practlGal  application  of  exact  and  exp^rimeo' 
tal  knowledge  to  the  treatment  of  human  mal- 
adies^  makes  every  one  of  us  share  in  the  pride 
that  nas  welcomed  Dr,  Pepper^s  labors.  Sheared 
of  the  prolixly  that  weariet  the  reader?  of  the 
German  school,  Ihe  arUelee  glean  iheae  ^ame 
fields  for  alt  that  Is  valuable,  ft  is  the  outcome 
of  American  bralnj,  and  Is  marked  tbrotifchoat 
by  much  of  the  sturdy  Indepepdence  of  thorght 
and  originality  that  in  a  natlooal  characteritftlo. 
Tet  nowhere  is  there  lack  of  ftludi  cil  >^«  ^xi^^fiS. 
advanced  views  of  tV\e  da^,— North  CwolVvwa  MtA^ 


16  LsA  Beothxbs  &  Go.'s  Pubuoations — GUnical  Med.,  etc 

JFOTSBBGILZ,  J.  M.,  M.  I).,  JEdin..  M.  IL  C.  P..  Zand.. 

Fhynekmtoth4(XtyoflMndonHotpU4Ufo^Di9ea$§ipfth«6hML 

The  Practitioner's  Handbook  of  Treatment;  Or,  The  Principlw  of  Then- 
peuticB.  New  (third)  editioD.    In  one  8yo.  yol.  of  661  pages.  Cloth,  $3.75 ;  lemiher,  $4.75. 
~  ThtB  is  »  wonderftil  book.    If  than  be  meh  a 


To  h«T«  »  detcription  of  the  normal  physiologi' 
cal  processes  of  an  organ  and  of  the  methods  of 
treatment  of  its  morbid  conditions  brought 
together  in  a  single  chapter,  and  the  relations 
between  the  two  clearly  stated,  cannot  fail  to  proTe 
a  great  conyenience  to  many  thoaghtftil  bat  basy 
physicians.  The  practical  Talue  of  the  yolume  is 
greatly  increaaed  by  the  introduction  of  many 
prescriptions.  That  the  profession  appreciates 
that  the  author  hasundertaJcen  an  important  work 
and  has  accomplished  It  is  shown  by  the  demand 
for  this  third  edition.— iv:  F.  M$d,  J<mr^  June  ll,*a7. 


thing  as  **  medicine  made  easy,**  this  is  the  work  to 


It  is  an  excellent,  practical  work  on  thermpeutieii, 
well  arranged  and  clearly  expressed,  uaeftil  to  the 
student  and  young  praietltloner,  perhaps  eren  to 
the  old.— Dublin  Journal  of  MtdMSdtnet,  Match, 
1888. 

We  do  not  know  a  more  readable,  prMtieal  and 
nseftil  work  on  the  treatment  of  disease  than  the 
one  we  haTe  now  before  us.— /\KifU  JIfedkat  and 
Surgical  Jowna/^  October,  1887. 


VAVGHAN,  VICTOB,  C,  Ph.  !>.,  M.  !>., 

Prof.  ofPhfit.  and  Path.  Chtm.  and  A—oe.  Prof,  of  7%<nq>.  and  Mat  Mad.  in  Ok*  (M>.  of  Jfict. 

and  NOVI,  FBEDEBICK  Q.,  M,  D. 

Instructor  in  Hygiene  and  Phyt.  Chem,  in  the  Univ.  of  Miek. 

Ptomaines  and  Leuoomaines,  or  Putrefactive  and  Physiological 
Alkaloids.   New  Edition.    In  one  handsome  12ino.  yol.  of  about  800  pages.    PrqMrimg, 

XTNZATSOy,  JAMES,  M.  D.,  EdUar. 

Phyueian  and  Ledurer  on  CUnieal  Medicine  in  tKe  Qkugow  Wettem  J 

Clinical  Manual  for  the  Study  of  Medical  Cases.  With  Chapien 
by  Prof.  Qairdner  on  the  Physiognomy  of  Disease ;  Prof.  Stephenson  on  Diseases  of 
the  Female  Oigans;  Dr.  Robertson  on  Insanity ;  Dr.  Gtemmell  on  Physical  Diagnosis ; 
Dr.  Coats  on  Lurngoeoopy  and  Poet-Mortem  Examinations,  and  br  the  Editor  oo  Gise- 
taking,  Family  History  and  Symptoms  of  Disorder  in  the  Various  Systems.  New  edition. 
In  one  12mo.  volume  of  682  pages,  with  158  illustrations.    CloUi,  $2.60. 


The  profession  cannot  but  welcome  the  second 
edition  of  this  very  Talnable  work  of  Pinlayaon 
and  his  collaborators.  The  sise  of  the  book  has 
been  increased  and  the  number  of  illustrations 
nearly  doubled.  The  manner  in  which  the  subject 
is  treated  is  a  most  practical  one.  Symptoms 
alone  and  their  diagnostic  indications  form  the 
basis  of  discussion.  The  text  explains  dearly  and 
fully  the  methods  of  examinations  and  the  con- 
clusions to  be  drawn  from  the  physical  signs.— 
The  Medical  News,  April  23, 1887. 

We  are  pleasea  to  see  a  second  edition  of  this 
admirable   book.     It  Is   essentially  a  practical 


treatise  on  medical  diagnosis,  in  whieh  ereiT  sign 
and  symptom  of  disease  is  oareftilly  analysed,  and 
their  relatlTc  significance  in  the  different  affte- 


tionsin  which  they  ooenr  pointed  oat.  From  their 
synthesis  the  student  can  accurately  detemins 
the  disease  with  which  he  has  to  deal.    The  book 


has  no  competitor,  nor  is  it  likely  to  hare  as  leas 
e<fitic  •      •  ' 


as  ftiture  editions  maintain  its  preeent  standard  of 
excellence.  The  general  practitioner  will  find 
many  practical  hints  in  its  pages,  while  a  careftil 
study  of  the  work  will  saTO  him  from  many  pllfUlf 
in  diagnosis.— Ltvsfpoof  MediohChirvrgieM  Jouh 
naly  January,  1887. 


BBOADBENTf  W.  H.,  M.  !>.,  F.  B.  C.  P., 

Physician  to  arui  Lecturer  on  Medicine  at  SU  Mary's  Hospital^  London. 
The  Pulse.     In  one  12mo.  volume  of  312  pages.    Cloth,  $1.75.    Just  ready.    See 
iSeries  of  Clinical  Manuals^  page  31 

This  little  book  probably  represents  the  best  only  be  achieved  by  experience,  and.  as  sn  aid 
practical  thought  on  this  subject  in  the  English  |  toward  attaining  this  goal,  nothlns  will  be  of  roor« 
language.  A  correct  interpretation  of  the  pulse,  service  than  this  brochure  on  tne  study  of  the 
with  its  almost  infinite  modifications,  brought  ^  pulse.— TA^s  American  Journal  qf  Medical  Seieneet, 
about  by  almost  unlimited  bodily  variations,  can  i  September,  1890. 


HABEMSHON,  S.  O.,  M.  D., 

Senior  Physician  to  and  late  Lect.  on  Principles  and  Practice  of  Med.  at  Guy's  Hoepitat^  London. 
On  the  Diseases  of  the  Abdomen;    Comprising  those  of  the  Stomach,  and 
other  parts  of  the  Alimentary  Canal,  Gilsophaffus,  Caecum,  Intestines  and  Peritoneom.  Second 
American   from  third  enlarged  and  revised  English  edition.     In  one  handsome  octavo 
volume  of  554  pages,  with  illustrations.     Cloth,  $3.50. 

This  valuable  treatise  on  disease?  of  the  stomach  [  to  the  time?,  and  making  it  a  volume  of  interest  to 
and  abdomen  will  be  found  a  oyclopaidia  of  infor-  i  the  practitioner  in  every  field  of  medicine  and 
mation,  HyMtematically  arranged,  on  all  diseases  of  ><urgery.  Perverted  nutrition  is  In  some  form 
the  alimentary  tract,  from  the  mouth  to  the  associated  with  all  diseases  we  have  to  combat, 
rectum.  A  fair  proportion  of  each  chapter  is  and  we  need  all  the  light  that  can  be  obtained  on 
devoted  to  symptoms,  pathology,  and  therapeutics,  a  subject  so  bread  and  general.  Dr.  Habershon'c 
The  present'  edition  is  fuller  than  former  ones  in  |  work  is  one  that  every  practitioner  should  read 
many  particulars,  and  has  been  thoroughly  revised  and  study  for  himself. — N.  Y.  Medical  JowtnoL, 
and  amended  by  the  author.  Several  new  chap-  ■  April,  1879. 
ters  have  been  added,  bringing  the  work  fully  up  I 


TANNER,  THOMAS  HAWKES,  M.  D. 

A  Manual  of  Clinical  Medicine  and  Physical  Diagnosis.  Third  American 
from  the  seooinl  London  edition.  Revised  and  enlarged  by  Tilbury  Fox,  \L  D. 
In  one  small  12mo.  volume  of  36*2  })aL,'es,  with  illustrations.     Cloth,  $1.50. 

LECTURES  ON  THE  STUDY  OK  FEVER.  By  i  LA  RuCHEON  YELLOW  FEVER,  conaiderad lo 
A.  HrDsoN  M.  P.,  M.  R  I  A.  In  one  octavo  ,  jt^  Historical,  Pathological,  Etiological  and 
volume  of  3<)8  pa^es.    Cloth,  $2.fiO.  _„  i     ,  n   ,  *•  t    J      i  j  i.     j 

A  TREATISE  ON  FEVER.  By  Robeet  D.  Lyons,  ,  ^  herapeutical  Relations.  In  two  larg«  and  taod- 
K.  C.  C.    In  one  8vo.  vol.  of  354  pp.    Cloth,  S2.26   \     some  octavo  volumes  of  1468  pp.    Cloth,  f7.00l 


iBAMTHOLOW,  ROBERTS^  A.  M,,  M,  D.,  LL,  I>„ 

Prof,  of  Materia  Jifddtra  and  GtMrai  ThernprnticM  in  tht  Je^mrKm  Mod,  CoU.  of  Phit^,  ef«. 
Medical  Electricity.     A  Practical  Treatise  on  the  Applications  of  Electricity 
to  Medicine  and  Surgery,     New  (thirtl)  edition.    In  one  very  handsome  octavo  volume  uf 
308  pages,  with  110  Uluknitioaa,    Cloth,  $2.60. 


The  &ct  th«t  this  work  has  reached  Its^  third  edt- 
tioD  In  9ix  y«u«,  aod  that  (t  Hilh  b«eD  kept  Tulty 
Abreaat  with  the  inoTe«Aing  iu«  aod  koovr ledge  of 
•lfretriciey,d«fDOii»trfit«s  Itactalm  to  be  e«iuidered 
^practical  treatise  of  tried  value  to  the  profeaeioa. 
Td«  matter  added  to  the  present  ediiion  embraces 


the  moHt  reoeot  advancen  In  electrical  treatment. 
The  illustratioDs  are  abundant  aud  clear,  and  the 
work  coniititutee  a  full,  ctoar  and  conoise  maDuai 
well  Adapted  to  the  needa  of  both  Htudont  and 
practiUouer.— rA«  Mtdieal  Ntw9,  M^  H,  18S7. 


w 


TEO,  I.  BTJRNEY,  M.  D.,  F.  B,  C,  P., 

Prof U9vr  of  Clinical  ThemtptutUt  in  King*a  Oalkg*,  XkmdoiH  and  Phyieian  to  Kln^t  OtlUgi 
H^MpxtaL 

Pood  in  Health  and  Biseaae.    In  one  12mo.  volume  of  590  pages.    Qoth,  $2. 
^u$i  ready.     See  Series  of  Clinical  Munnnls,  page  31. 


compass,  and  he  has  arriinged  nnd  dl^e^t^d  his 
inateriala  with  »kUl  tor  the  use  of  the  pructitiotier. 
We  hare  eeldom  »een  a  book  which  rrnjre  thor* 
oughly  reallfles  the  object  for  which  it  waa  writtea 
thaa  thiH  Utile  work  of  Dr.  Yeo.— 5rifwA  M«di€at 


I 


Dr.  Teo  la  fully  master  of  hia  aubject  aud  he 
dtippllee  1q  a  compact  form  nearly  all  that  the 
firae^ttoner  requir<Mi  to  know  on  the  subiect  of 
diet  The  work  la  divided  into  two  partii^food  tn 
health  anri  food  In  dieeaiie.    Dr.  Yeo  has  gathered 

together  from  afl  qnartertt  an  immii'nfie  amount  of  I  Journal,  Feb.  S,  1890. 
Gjicful  Information  within  a  compttratively  amnll  | 

RICHARDSONr  B.  W.,  3LJ},,  ZL.J}„  F.R.S., 

F§Uoi0  of  th€  Rof^al  CoUog*  of  Physieians,  I-andofn, 

Preventive  Medicine.    In  one  octavo  volume  of  72d  pagee.  Cloth^  $4;  leather,  |5» 


Dr.  Richardaou  has  succeeded  In  producing  a 
ork  which  Is  elevated  iu  couec'ptioQ,  comprehen- 
sive in  teope,  aoieotflic  iu  character,  HyHt« malic  in 
Arrangement,  and  which  is  written  in  a  cle&r^  con- 
«la0  and  pleasant  manner.  Ee  eTiuces  the  happy 
fiusnJtv  or  extracting  the  pith  of  what  is  kuowu  on 
the  SUDJectf  and  of  preBentin^;  it  in  a  moHt  simple, 
intelligent  and  praetical  form.  There  y.  perhapi* 
uo  similar  work  written  for  the  Ke-neraf  public 
that  contains  such  acorn  pIete,reUaineaud  tnsntruc*- 


tire  collection  of  data  upon  the  dieeaaea  common 
to  the  racei  their  origins,  uausett,  and  the  mesaures 
for  their  pretention.  The  descriptions  of  diseases 
are  clear,  chaste  and  scholarly;  the  dtscuHalon  if 
the  que.ition  of  disease  is  oomprehenslTe,  masterly 
and  fill iy  abreast  with  the  latest  and  best  knowl- 
edge on  the  subject^  and  the  preTentive  meaf*ure9 
advl»ed  are  accurate,  expllc^ft  and  reliable.— 7*^  d 
American  Jottmal of  tKe  Medk^ Scimfa^  Apri 1, 18S4. 


TME  YMAM-BOOK  OF  TREATMENT  FOR  1890. 

A,  Comprehensive  and  Critical  Review  for  Practitioners  of  Medi- 
cine.    In  one  12mo.  volume  of  329  pages.    Cloth,  |L25,    Jujit  reudy, 
^*^  For  special  commutations  with  periodicals  see  pages  1  and  2. 

In  the  present  Issue  of  the  Year*  Book  of  Treat* 
enent  we  find  the  usual  clear,  concise,  complete 
and  accurate  e^jiitome  of  the  chief  advances  made 
In  the  treatraeat  of  disease  during  a  year.  The 
diflTerent  suNects  are  arranged  in  sections  under 
the  heads  of  the  principal  sycitcms  of  the  body. 
The  serial  medical  literature  of  £ngland,  Amer- 
ica and  of  the  Continent  has  been  Udd  under 
contribution,  with  the  rasalt  that  a  large  roaai  of 


Information,  raluable  to  the  practitioner,  is  pre* 
sented  for  his  immediate  referenoe*  Brief  notices 
of  the  mot^t  lmp<trtant  new  books  on  each  »ubject 
add  greatly  to  the  value  of  the  annual  retrospect. 
Such  a  book,  produoed  as  it  is  in  an  elegant  and 
con  Tea  feat  form  and  at  a  very  low  price,  ought 
to  be  Id  the  hands  of  every  member  of  the  proles* 
alon.— r»«  PraeUtion0-t  Feb.  1S90. 


r 


THE  TEAR' BOOKS  of  TREATMENT fw  1886  and  87. 

Similar  to  above.     12mo.^  320-341  pages.     Limp  cloth,  $1.25  each. 

8CHREIBER,  JOSEPH,  M,  JD. 

A  Manual  of  Treatment  by  Massage  and  Methodical  Muscle  Ez<> 
^roise*  Translated  by  Walter  Mendelson,  M-  D.,  of  New  York.  In  one  handsome 
octavo  volume  of  274  pages^  with  117  ^e  engravings,    Cloth^  $2,75. 


L 


STURGEff  INTRODUCTION  TO  THE  STUDY 
or  CLI>^ICAL  MEDICINE,  Being  a  Guide  to 
the  Investigation  of  Disease.  In  one  handsome 
ISmo.  volume  of  127  pages.    Cloth,  tl.25. 

DAVIS*  CL11*ICAL  LECTURES  ON  VABIODS 
IMPORTANT  DISEASES.  By  N.  8.  Dath, 
M.  D.  Edited  by  Fbank  H.  Davis,  M.  D.  Second 
edition,    isma  287  pagefl.    Cloth,  tl.76. 

TODD*S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISEASES.  In  one  octavo  volume  of 
S90  pages.    Cloth.  t£.50. 

PAVrS  TREATISE  ON  THE  FUNCTION  OF  DI- 
GESTION; its  Disorders  and  their  Treatment 
From  the  second  London  edition.  Inoneootavo 
volume  of  238  pages.    CI  oth,  tioOi 

BARLOW*S  MAJ^UAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  F.  Coarnii, 
M.  D-    I  vol  8vo,,  pp.  eoa.    Cloth,  |2.50. 

CHAMBERS*  MANUAL  OF  DIET  AND  REGIMEN 
m  HSALTH  AND  SICKNESS,  In  one  hand 
oetavo  vol  am  e  of  902  pp.    Cloth,  ta.7S. 


HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS. 1  vol.  8vo..  pp.  i9a.    Cloth,  f3.fiO. 

FULLER  ON  DISEASES  OF  THE  LUNGS  AND 
AIRpPASSAGES.  Their  Pathology,  Physical  Dt- 
agnoela,  Symptoms  and  Treatment  From  the 
second  and  revised  English  edition.  In  oae 
octavo  volume  of  4T&  pages.    Cloth,  13.60. 

WAL6HE  ON  THE  DISEASES  OF  THE  HEART 
Ai^D  GREAT  VESSELS.  Third  American  edi- 
tion.    In  1  voK  8vo..  416  pp.    Cloth, ».(». 

SLADE  ON  DIPHTHERIA;  Its  Nature  and  Treat- 
ment, with  an  account  of  the  Histoiy  of  Its  Pre- 
valence in  various  Countries.  Second  and  revised 
edition.    In  oae  l3mo.  vol.,  158  pp.     Cloth,  f  1.3S. 

SMITH  ON  CONSUMPTION:  Its  Early  and  Reme- 
diable  Stages.    1  vol.  flvo.,  253  pp.    Cloth,  U,25. 

LA  ROCHE  ON  PNEUMONIA.  I  voL  avo,  of  40O 
page?.    Cloth,  I3.W. 

WILLIAMS  ON  PULMONARY  CONSUMPTION; 
its  Nature,  Varieties  and  Treatment.  With  aa 
analysis  of  one  thousand  caa«a  to  *x«tti^\Si\S» 
duration.  In  one  Mo.  vo\.  ot^^  VV*  ^w\^^3.2*K 


18  Lba  Bbothxbs  &  Oo.'s  Publioations — ^Throat,  IiOiifirSf  Hearty  Nenres. 

I'ZINT,  AUSTLSr,  M.  !>.,  LZ.  D., 

A.  Mairnal  of  Auscultation  and  PerouBsion;  Of  the  PhTmcal  Diignasf  of 
DiBeases  of  the  Lanes  and  Heart,  and  of  Thoracic  Aneariflzn.  New  (fifth)  edhioB. 
Edited  bj  James  G.  Wilson,  M.  D.,  Jefierson  Medical  College,  Philadelphia.  In  one 
handsome  royal  12mo.  volome  of  274  pages,  with  12  illustrations.  Cloth,  $1.75.  Jmt  ready. 

FROM  THE  EDITOR'S  PREFACE  TO  THE  NEW  EDITION. 

The  value  of  this  manual  is  to  be  discovered  in  the  clearness  and  appropriatenen  of 
its  style,  the  accuracy  of  its  statements,  its  scientific  method,  and  the  practical  treatment 
of  subjects  at  once  difficult  and  essential  to  the  student  of  medicine.  In  reqwct  to 
these  qualities  it  stands  and  will  long  stand  alone  among  books  devoted  to  ansooltatioii 
and  percussion.  The  present  revision,  undertaken  in  response  to  a  very  general  demand 
will,  it  is  hoped,  serve  to  prolong  the  availability  of  a  work  which,  while  already  a  medical 
classic,  shows  no  sign  of  waning  in  popularity  and  usefulness  among  teachers  and  students. 

B7  THB  SAMB  A  UTHOR. 

A  Practical  Treatise  on  the  Phsrsical  Exploration  of  the  Chest  and 
the  Diagnosis  of  Diseases  Affecting  the  Bespiratory  Organa.  Seoood  tod 
revised  edition.    In  one  handsome  octavo  volume  of  591  pages.    Qoth,  $4.50. 

Phthisis:  Its  Morbid  Anatomy,  Etiology ,  SymptomatiLo  Brents  and 
Complications^  Fatality  and  Prognosis,  Treatment  and  Physioal  T' 
nosis ;  In  a  series  of  Cliniod  Studies.    In  one  octavo  volume  of  442  pages.    Qoth, 

A  Practical  Treatise  on  the  Diagnosis*  Pathology  and  Treatment  of 
Diseases  of  the  Heart.  Second  revised  and  enlarged  edition.  In  one  octavo  volome 
of  550  pages,  with  a  plate.    Cloth,  $4. 

Essays  on  Conservative  Medicine  and  Kindred  Topioe.  In  one  very  hand- 
some royal  12mo.  volume  of  210  pages.    Cloth,  $1.38. 

BMOWNE,  LMNNOX9  F.  B.  C.  8.,  B., 

Senior  Phyneian  to  the  (kntreU  London  Throat  and  Sat  HoipUoL 

A  Practical  Guide  to  Diseases  of  the  Throat  and  19'ose,  inolnding 
Associated  Affections  of  the  Ear.     New  (third)  and  enlarged  edidon.    In  one 

imperial  octavo  volume  of  734  pages,  with  120  illustrations  in  color,  and  2S5  engraTiofi 
on  wood.    Cloth,  $6.50.     Just  ready. 

The  third  edition  of  Mr.  Lennox  Browne's  in- 1  of  experience,  Mr.  Browne  has  found  to  beof  th« 
structire  and  artistic  work  on  "  The  Throat  and  I  greatestutility  in diai^osisand treatment;  thej&re 
Its  Diseases"  appears  under  the  title  of  "The  I  most simplefinexpenslre  and  easily  kept aseptk- 
Throat  and  Nose  and  Their  Diseases.**  This  points  of  much  importance.  We  hare  on  a  former 
change  has  been  rendered  desirable  bv  the  ad-  occasion  eulogised  the  beautifiil  and  typical  col- 
vances  made  during  the  last  decade  in  rhinology.  ored  plates  drawn  on  stone  by  the  author-arti«t 
The  nasal  sections,  which  extend  to  upwards  of  1  himself,  and  forming  in  themoelyes  a  raluabis 
100  pages,  giye  in  a  short  space  the  best  account  |  and  instructire  atlas,  the  equal  of  which  \»  net  to 
of  the  present  position  of  rhinology  with  which  |  be  found  in  any  modem  work,  treating  of  the«« 
we  are  acquainted.  The  engrayings  in  this  hand-  I  subiects.  Mr.  Lennox  Browne  is  to  congratolfti^d 
some  volume  are  of  the  same  high  order  as  here-  I  on  naying  produced  the  best  practical  text-book 
tofore,  and  more  numerous  than  ever;  they  can-  1  on  diseases  of  the  throat  and  nose  extant  We 
not  fall  to  be  of  the  greatest  assistance  to  senior  stu-  '  are  glad  to  learn  that  it  Is  being  translaU'd  into 
dents  and  practitioners.  The  instruments,  either  1  French  and  German. —  TIm  Pnfcincial  Medicd 
figured  or  described,  are  those  which,  as  the  result  |  Journal^  August  1, 1890. 


SEILBR,  CARL,  M.  D., 

Lecturer  on  Laryngoteopy  in  the  University  of  Penneylwmia, 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 
Nose  and  Naso-Fharynx.  New  (third)  edition.  In  one  handsome  rojml  12mo. 
volume  of  373  pages,  with  101  illustrations  and  2  colored  plates.    Cloth,  $2.25. 

Few  medical  writers  surpass  this  author  in  I  of  topics  and  methods.  The  book  deserves  a  large 
ability  to  make  his  meaning  perfectly  clear  in  a  sale,  especially  among  general  practitioners— O^t- 
few  words,  and  in  discrimination  in  selection,  both  |  C€igo  Medical  Jouryial  om  Bjoaminer,  April,  1889. 

COHEN,  J.  80LIS,M.l^,  ^~ 

Lecturer  on  Laryngoscopy  and  Diseases  of  the  Throat  and  Chest  in  the  Jefferson  Medical  Coileqe. 

Diseases  of  the  Throat  and  Nasal  Passages.  A  Guide  to  the  Diagnosif  aa<i 
Treatment  of  Affections  of  the  Pharynx,  (Esophagus,  Trachea,  Larynx  and  Nares.  Third 
edition,  thoroughly  revised  and  rewritten,  with  a  large  number  of  new  illustrations.  In 
one  very  handsome  octavo  volume.     Preparing. 

OBOSS,  S.  JD.,  M.I).,  LL.D.,  D.C.L.  Oxon.,  LL.B.  Cantab. 
A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.    In  one 

octavo  volume  of  452  pages,  with  59  illustrations.    Cloth,  $2.75. 

BI.ANDFORD  ON  INSANITY  AND  ITS  TREAT-  JONES'  CLINICAL  OBSERVATIONS  ON  Fl^VC- 
MKNT.  Lectures  on  Iho  TreaVxuexil,  ^eA\c»\  \  T10NA.L  NERVOUS  DISORDERa  Second 
and  Legal,  of  Insane  PaUenlft.  \tiOTieNeT's\\wt\d-  N.Tev^T\c\\w  "S-^WVoti.  Vi  otve  handsome  octiW 
some  oetavo  volume.  \     ^oXuvd^^ol-JASi^^^^^v   C\^v\v^^^ 


LxA  Bbotbibs  k  Co.'s  Pitblioatione — Verv.  and  llf«nt.  Dls.,  etc    19 


MOSS,  JAMES,  M.D.,  F.B,C.P.,  LL.D., 

S9n*or  Aui*tant  Phyticutn  tp  tht  Manch«*t€r  Royal  Jrifirmary, 

A  Handbook  on  Diseases  of  the  Nervous   System,     In  one  octavo 
volmne  of  725  puges,  with  184  illustrattoim.     Cloth,  |4,50 ;  leather,  $5.50. 


This  ftdmlrmblo  work  in  InteDdcKl  for  stucknts  of 
Bi«dlGiii«  ftod  for  8Utihmedic&l  men  aahmve  no  time 
forl^Dethy  treAtlf^en.  [nihe  preaemt  iDntADoe  the 
duty  or  arrangiag  the  Tsst  store  of  mftterUil  tA  th« 
difiposikl  of  thei  RQlhor,  aad  of  ftbrfd^ng  the  de< 
•enpfcioo  of  the  rtlffereai  •sptKsts  of  nerrouA  dls- 
— o,  hM  been  perforoied  wllb  ulaculiu'  skill,  and 
tbe  reAuU  Is  *  cooel8«  icd  phlloBopnlciJ  gnlae  to 


th«  depArtment  of  medio) ae  of  whloh  H  tr«*t«. 
Dr  Ro«B  holds  such  *  high  scientific  po«ltioa  thmt 
»ny  writtDg9  which  b«Ar  his  nnme  are  QAtumllv 
expected  to  h«re  the  ImpreM  of  e  powertni  Intel- 
leot  In  eTery  pert  this  hendbook  merlte  the 
highest  pmlae,  end  will  no  doubt  be  found  oC  the 
greetest  Tftlae  to  the  student  as  well  as  to  the  prec* 


MITCHELL,  «.  WEJCB,  M.  D., 

Fhywieian  to  OrthopcBdie  Hoapilal  end  tht  Infiirmary  for  XMseoasi  of  th9  Nwout  S^tlmn,  Phila.^  etc 

Lectures  on  Diseaiies  of  the  Hertrous  System;  Etpeci&ll/  in  Wojuen. 
New  (tbinl)  etlitioD.     !□  one  12tD0.  vohtme  of  about  dOO  pa^es.    Preparing* 
A  notice  of  the  previous  edition  is  ap])ended. 

No  work  Iq  oar  Ijbngoiii^e  derelopR  or  displey s  I  teechinzn   the    stemp  of  etithorltf  ell  ofer  the 
foore  feetores  of  tlmt  mnay-alded  affection,  hys-  I  reeira  of  mediflloe.    The  work,  although  wrlttea 
I  for  its  dtfferea-  J  by  a  fipe<3ia1fj»t,  has  no  ezclunUe  character*  and 


terla,  or  gives  clearer  directions 
t&etton,  or  sounder  iugge^tions  relailTo  to  its 
BeneraJ  management  and  treatmftnt.  The  book 
u  pAftieularlj  raluable  iu  iKat  it  represents  in 
the  main  the  author's  own  clinical  vtudles,  whloh 
haTe  been  so  extensive  and  fruitful  as  to  give  his 


the  general  practitioner  abore  all  others  will  And 
ft^  (»«iruj!)ak1  profitable,  since  It  dealw  with  dbeases 
which  he  frequently  encounters  ai^d  must  essay 
to  treat.«^m«rkan  PrtkctUioner,  August,  ISSd. 


HAMILTON,  ALLAJf  McLANE,  M.  D., 

AUmdwg  Fhysician  at  the  Hospital  for  EpUeptia  and  Par^jjftiu,  Btaek»tW*  Jtland,  N,  T, 

If  eiTTOUS  Diseases ;  Their  Description  and  Treatment    Second  edition,  thoroughly 

revised  and  rewritten.    In  one  octavo  volume  of  598  pa^ea,  with  72  iiludtrationj.    Clotk,  $4* 

When  theflmteditlon  of  thin  good  book  appeared  i  characteHied  tills  book  tut  the  best  of  Its  kind  in 

wm  gare  h  oar  emphatic  endorsement  and  the  |  any  language,  which  Is  a  handsome  endorsement 

.     ...r  _    __L 1_./^_  _,.i.^     ft-om  an  exalted  source.  The  Impro?ements  In  the 

new  edition,  and  the  additions  to  It,  wlUlastlfy  its 
purehaee  even  by  those  who  posseas  the  old.— 


oreeent  edition  enhancen  our  appreols^on  of  the 
MN>k  and  itn  author  m  a  safe  guide  to  students  of 


oUuloal  neurology.      One  of  the  bent  and  most 
critical  of  Englisn  neurological  Journals,  Brain,  has 


AiimiMt  and  NmtroiogUtt  April, 


TXJKB,  DANIEL  HACK,  M.  D., 

J<ymt  AxUhor  of  Tfu  Manual  of  Psythulogieal  Mtdidnt*^  sic 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  Designed  to  elucidate  the  Action  of  the  Imai^ination.  New  edition. 
Thoroughly  revised  and  rewritten.  In  one  8vo.  vol.  of  467  pp,,  with  2  col,  plates.  Cloth,  $3. 


It  is  Impoealble  to  peruse  these  lote resting  chap- 
ters without  being  conrlnced  of  the  author*s  per- 
fect siocerityj.  Impartiality,  and  thorough  mental 
gr»sp,  Dr,  Tuke  has  exJilblted  the  requisite 
amount  of  scientific  address  on  all  ooc&sions,  and 
the  morre  Intricate  the  phenomena  the  more  firmly 
L       has  he  adhered  to  a  physiological  and  rational 

r 


method  of  interpretation.  Guided  by  an  enlight- 
ened deduction,  the  author  has  reclaimed  for 
science  a  most  Interesting  domain  in  pi^eholojry, 
preTiously  abandoned  to  charlatans  and  empiric. 
Thin  boTjk,  well  conceived  and  well  written,  must 
commend  lt«elf  to  every  thoughtfiit  understand^ 
ing.— iV«w  r<>r*  Mtdteai  /(hmW;  September  6,  ISM. 


MAY,  LANDON  CAMTER,M,I>» 

Profutor  of  DUmtu  nftht  Mind  and  ^ervowt  SytVitn  in  tM  Jffis  York  Pofpdin%c 

A  Pmotical  Treatise  on  Diseases  of  the  Nervous  System* 


Preparing, 


CLOUSTON,  THOMAS  S.,  M.  H.,  F.  M,  C.  P.,  L.  M.  C.  S., 

Ltlurer  on  Mental  Duemes  in  th«  Univeraiiiuf  of  Edintyurgh. 

Clinical  Lectures  on  Mental  Diseases.  With  an  Appendix,  containing  an 
Abstract  of  the  Statutes  of  the  United  Slatest  and  of  the  Several  States  and  Territoriee  re* 
latlng  to  the  Custody  of  the  Insane.  By  Chajllbs  F.  Fojsou.  M.  D.,  Asiiistant  Profeesor 
of  Mental  Diseases.  Med.  Dep.  of  Harvard  Univ.  In  one  hanosome  octavo  volume  of  541 
pages,  with  eight  lithographic  plates,  four  of  which  are  beatitifully  colored.  Cloth,  ^4. 
The  practitioner  AM  well  as  the  sludent  will 


cept  the  plain,  practical  toaohing  of  the  author  as  a 
forward  step  in 


the  general  praotltlooer  In  guiding  him  to  a  dli 
nosls  and  Indicating  the  treatment,  especially  in 
many  obscure  and  doubtful  cases  of  mental  dl»^ 
eaae.  To  the  American  reader  Dr.  Poisom's  Ap* 
peiuiU  adds  greatly  to  the  vaJue  of  the  work,  and 
will  m  >ke  U  a  desirable  addition  to  every  library. 
— ^MSTMon  F^ychohffwU  JownaL,  July,  1S84. 


«p  in  the  literature  of  imvanlty.    It  is 
refN>Bhing  to  find  a  physician  of  r»r,  Cloufton'H 
ezperfeoce  and  hlvh  reputation  glviag  the  bed-  i 
side  notos  upon  which  nls  oxperlenct  ha*  been  I 
founded  and  his  mature  judgment  established. 
Suoh  clinical  obserratlonB  cannot  but  be  useful  to  I 

iO^Dr.  FoIsom^B  Ahttrojct  may  abo  be  obtained  separately  in  one  octavo  volume  of 
108  pages.    Cloth,  |1. 60. 

SAVAGE,  GEORGE  H.,  M.  !>., 

Lteturm-  on  Mental  DtAtatts  at  Qi*y*i  HoipHaL,  London^ 

Insanity  and  Allied  Neuroses,  Practical  and  ClinicaJ.    In  one  12mo,  vol. 
of  551  pages,  with  IS  ill  us.     Cloth,  |2.00.    See  Seria  of  Olinical  ManuaUf  page  31* 

PLATEAJBf  W.  8.,  M,  !>•,  JP.  M.  C.  1>. 

The  Systematic  Treatment  of  Nerve  Prostration  wid  ^^«k\QTV^   \'q. 

one  handsome  small  12cqo.  vulume  of  97  pages.    Cloth,  |1.Q^, 
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Lea  Bbothibs  k  Oo.'b  PuBuaATioinH-Siirir^vjr. 


BOBBBT8,  JOHNS.,  M.I)., 

Profeuor  of  AnaUmw  and  aurgtry  in  th*  Philadtlphia  BcOuOimt,  Pfoftnor  of  tkt  Brmdplm  mi 
Praetice  of  Surgery  in  Vf  Woman*$  Miiioal  ColUge  of  P«nn»ylv€una,  Leetwrtr  in  AmUm^  te  tili  i7innrw 
fiUy  of  Pennsylvania. 

The  Prinoiples  and  Fraotioe  of  Modem  Surgery.  ForthameorSiadaito 
and  Practitionen  of  Medicine  and  Surgery.  In  one  very  handaome  octaTo  Yoliiiiieof  780 
pages,  with  501  iUustrations.    Cloth,  $4.50;  leather,  $5.50.    Just  ready. 

This  is  another  iUastration  of  what  can  be  done 
in  these  times  to  condense  within  proper  limits 
the  presentation  of  the  best  modem  thought  and 
experience  covering  important  branches  or  medi- 


caland  surgical  practice.  The  author  has  under- 
taken to  prepare  a  practical  statement  of  the  best 
surgical  methods  and  the  approved  surgical  prin^ 
oiples  of  the  present  day,  ana  to  the  execution  of 
this  immense  task  he  has  brought  the  essentials  of 
a  ripe  experience  and  a  well  trained  Judgment  It 
han  oeen  nis  object  to  sift  tne  vast  mass  of  material 
at  hand  and  thus  save  his  reader's  time  for  the  con- 
sideration onlv  of  matter  pertinent  to  his  purpoee. 
The  work  is  tnerefore  one  which  may  in  the  best 


and  ftillest  sense  be  termed  pnetieaL—JlidiMi 
Aae,  Oct.  10, 1890. 

This  bcx>k  may  be  aaid  to  repl-eeeiit  In  a  tht 
thorough  manner  and  in  a  oompamtfTely  hmO 
space  the  status  of  the  surgery  of  the  day.  All  the 
opinions  expressed  are  safllciently  prooessive 
to  make  the  purchaser  feel  that  in  fblknnaglbe 
advice  given  he  is  doinff  all  that  the  moet  owradly 
trained  surgeon  could  do  for  hie  patient.  Tlie  iUus- 
trations, which  are  very  ft^qaent^  are,  like  tht 
textL  up  to  date  and  unusually  wel  exeeuted.  If 
intrinsic  value  U  the  chief  factor  in  roakiagabeok 
sell  rapidly.  Dr.  Roberta*  bx>k  cannot  faU  to  be 
a  great  success.— 7*A«  Medical  iVei^s,  Oct  IS,  laaoi 


ASHECUB8T,  JOHN,  Jr.,  M.  2>., 

Barton  Prof,  of  Surgery  and  din.  Surgery  in  Uni!o,  ofPenna.,  Surgeon  to  the  Pmma,  So^,,  eU, 

The  Princii^les  and  Fraotioe  of  Surgery.  New  (fifth)  edition,  enlai]||ed 
and  thoroughly  revised.  In  one  large  and  handsome  octavo  yolume  of  1144  pageiy  with 
642  illustrations.    Cloth,  $6 ;  leather,  $7. 


A  complete  and  most  excellent  work  on  surgery. 
It  is  only  necessary  to  examine  it  to  see  at  once 
its  excellence  and  real  merit  either  as  text-book 


for  the  student  or  a  guide  for  the  general  practi- 
tioner. It  fully  considers  in  detail  evenr  surgical 
injury  and  disease  to  which  the  body  is  liable,  and 


every  advance  in  surgery  worth  noting  is  to  be 
found  in  its  proper  place.  It  is  unquestionably  the 
best  and  most  complete  single  volume  on  surgery, 
in  the  English  language,  and  cannot  but  receive 
that  continued  appreciation  which  its  merits  Justly 
demand.— iSou^Asrn  PraetUioner,  Feb.  1890. 


This  is  one  of  the  moet  popular  and  naaftil  ol 
the  many  we)I-known  treatlaeeon  general  torierT. 
It  ftimishes  in  a  eonciee  manner  a  elear  sad 
comprehensive  description  of  the  modes  of  pnfr> 
tice  now  generally  employed  in  the  treatment  sf 
surgical  affections,  with  a  plain  expoattlon  of  ths 
principles  on  which  those  modea  of  praetiee  sie 
based.  The  entire  work  hae  been  earerally  if  iisdL 
and  a  number  of  new  illostralioBa  introdooM 
that  greatly  enhance  the  value  of  the  1 
andnMiti  Lanut-Cliniet  Dec  14,  UM. 


nUTJITT,  MOBEBT,  M.  B.  C.  8.,  etc. 

Manual  of  Modem  Surgery.  Twelfth  edition,  thoroughly  revised  bv  8ti5- 
LET  Boyd,  M.  B.,  B.  8.,  F.  R.  C.  S.  In  one  8vo.  volume  of  965  pages,  with  873  illaitr>- 
tions.    Cloth,  $4 ;  leather,  $5. 


It  is  essentially  a  new  book,  rewritten  from  be- 
ginning to  end.  The  editor  has  brought  his  work 
up  to  the  latest  date,  and  nearly  every  Hubject  on 
which  the  student  and  practitioner  would  desire 
to  consult  a  surgical  volume,  has  found  its  place 
here.  The  volume  closes  with  about  twenty  pages 
of  formulee  covering  a  broad  range  of  practical 
therapeutics.  The  student  will  find  that  the  new 
Druitt  is  to  this  generation  what  the  old  one  was 
to  the  former,  and  no  higher  praise  need  be 
accorded  to  any  volume. — Aorth  Qirolina  Medical 
Journal^  October,  1887. 


Druitt*s  Surgery  has  been  an  exoeedincly  popu- 
lar work  in  the  profession.  It  is  stated  tnat  50,(XX> 
copies  have  been  sold  in  England,  while  in  th« 
United  States,  ever  since  its  first  issue,  it  has  bsea 
used  as  a  text-book  to  a  very  laree  extent  Da> 
ing  the  late  war  in  this  country  u  was  so  highly 
appreciated  that  a  copy  was  issued  by  the  Gorern- 
ment  to  each  surgeon.  The  present  edition,  vhilt 
it  has  the  same  features  peculiar  to  the  work  it 
first,  embodies  all  recent  discoveries  in  snrgsr?* 
and  is  fully  up  to  the  times. — Cincinnati  Miixm 
New8^  September,  1887. 


GANT,  FREDERICK  JAMES,  F.  R.  C.  8., 

Senior  Surgeon  to  the  Royal  Free  Hospital, 

The  Student's  Surgery.    A  Multum  in  Parvo.     In  one  square  octavo  volume 
of  848  pages,  with  159  engravings.     Cloth,  $3.75. 

The  claims  of  this  volume  to  be  a  multum  in 
parvo  are  certainly  substantiated.  The  author 
covers  the  whole  field  of  clinical  and  operative 
surgery  in  about  eight  hundred  pages  of  very  com- 
pactly printed  matter.  For  a  student's  manual  it 
appears  to  us  in  every  way  excellent,  containing 
almost  everything  necessary  to  equip  the  student 
with  sound,  matter-of-fact  knowledge  on  surgical 


subjects.  The  volume  is  a  condensation  of  tb** 
author's  well-known  larger  works  on  surgery, 
notably  his  "Science  and  Praotice  of  Surgery". 
Students  requiring  the  essentials  of  surgery 
in  a  handy  and  condensed  form,  and  thoM  nho 
cannot  devote  time  to  theoretical  or  speoalstiTe 
pathology  will  find  this  volume  exoeedinffly  wr- 
viceable.— TA«  Physician  and  Surgeon^  April,  !*»• 


OBOSS,  S.  JD.,  M.  £>.,  LL.  D.,  D.  C.  L.  Oxon.,  LL.  D. 

Cantab., 

Emeritus  Professor  of  Surgery  in  the  Jefferson  MedietU  College  of  Philadelphia. 
A  System  of  Surgerjr :    Pathological,  Diagnostic,  Therapeutic  and  Operative. 
Sixth  edition,  thorouglily  reviaed  and  greatly  improved.      In  two  large  and  b»utifiiUy 
printed  imperial  octavo  volumes  containing  2382  pages,  illustrated  by  1623  engravings 
Strongly  bound  in  leather,  raised  bands,  $15. 

BALL,  CHARLES  B.,  M.  Cfh^ubV,  F.  R.  C.  8.,  E., 

Surgeon  ami  Teacher  at  Sir  P.  Dun's  Hospital^  Dublin. 

Diseases  of  the  Rectum  and  Anus.    In    one  12mo.  volume  of  417  pp, 
with  54  cuts,  and  4  colored  plates      Cloth,  $2.25.     See  SerM  of  Clinical  Manuals  S\. 

OIBNEY,  V.  p.,  M.  i)., 

Surgeon  to  the  Orf/iopccdic  Hospital,  Nevo  York,  tie. 

Orthopsedic  Surgery.   Yot  vXxeu^eo^  VT«.e\:\\:\oTi%;t^^csA^v\^^^       Vew^\a\>»^- 
some  octavo  volume,  profvise\y  VWwsVr^VeiX.     Preparvug. 


Lma  BEOTHiEa  &  Co/8  PuBUQATioNS — SoT^ery* 
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MBICS8EN,  JOH^  M.^  JP.  M.  A,  j;  R.  C.  8., 

Ptqftuor  ofS%trgtry  in  Umvtn^  CbiUgt^  Lcnian,  tie. 
The  Science  and  Art  of  Surgerr;  Being  a  Treatbe  on  Surgical  Injuriea^  Db- 
easea  and  Operations*     From  Ihe  eigblh  ana  enlarged  Englinh  edition.    In  two  large  and 
beauliiul    cxrtaYo    Tolumes  of  2316    pages,    illustrated   with  9S4  engraTtngi  on  wood. 
Cloth,  $9;  leather,  rained  bands,  111, 

We  hifcTe  a1frtty«  regarded   "The  Science  ind  i  marked  the  progrep*  of  surgery  durfng  the  last 
Art  of  Surgerj*'  •«  one  of  the  best  surgicftl  text-  I  decftde  htui  been  omitted.    The  illustratiooi?  Kre 


books  In  the  Kogllsb  language,  and  thi^•  eighth 
•dltlon  only  oooArniA  oor  previous  opinion.  We 
take  great  pleaeure  fn  eordlally  commending  it  to 
oar  readers.— 7%«  Jlf«dfeaZ  New§,  April  II,  188& 

For  many  rears  this  clAflftic  work  haw  been 
made  by  preference  of  teechern  the  principal 
iext-booa  on  lurgery  for  mediciLl  tttudeutii,  while 
tbrtmgb  trasulationii  Into  the  leading  continental 
langnagea  It  may  be  said  to  guide  the  surgle&l 
jchiogi  of  the  cJiTillxed  world.  No  excellence 
the  ^rnier  edition  brntt  been  dropped  and  no 
ivery,  deTjce   or    Improretnent    which    hae 


|__iBach 


m»ny  »nd  ezecated  in  the  highest  ntyle  of  art. 
—J^mixviife  M«diml  Nma^  Febwfl,  1886. 

We  r«nnot  ip«ak  too  hlghlrof  thb  excellent 
work.  It  repreeenta  the  moetadvaDced  and  ftettledi 
Tiewn  In  regard  to  the  flf'lenoe  of  euirgery,  and  will 
eTer  be  found  a  faithful  guide  and  ooaneellor  la 
practice^ — Cantida  l^ncet^  Alay,  18SD. 

It  appears  tlmultaneouely  Id  England,  Ainerictiy 
Bpaln  »Qd  Italy,  and  le  too  well  known  »s  a  nafe 
giilde  and  familiar  friend  to  need  farther  com* 
ment.— itTtw  York  Utdk&l  Jimmal,  March  2S«  18a& 


BRYANT,  THOMAS,  F.  JR.  C.  S., 

Surgeon  and  L«turer  on  Surgert/  ai  Ouy's  ffotpital,  London. 

The  Practice  of  Surgery.  Fourth  American  from  the  fourth  and  reyised  Eng- 
lish edition.  In  one  large  ana  very  handsome  ijnperial  octavo  volume  of  1040  pages,  wiUi 
727  illuHtrationa.     Cloth,  $6,50;  leather,  |7.50, 


The  foQrth  edition  of  this  work  Ifl  fully  abreast 
of  the  timeB.  The  author  handles  hts  subjects 
with  that  degree  of  judgoient  and  skill  which  is 
attained  by  vear«  of  patient  toll  and  raried  ex- 
perience. The  present  edition  Is  a  thorough  re- 
vision of  those  which  preceded  it,  with  mach  new 
matter  added.  His  diction  ie  so  graceful  aod 
logical,  and  hja  expTanatlons  are  so  luctd,  as  to 
place  the  work  ainong  the  hlghetit  order  of  text- 
books for  the  medical  BiudeDt,  Almost  every 
oplc  ia  flurgery  Is  presented  in  such  a  form  as  to 


enable  the  bosy  practitioner  to  review  any  subject 
in  every-day  practice  In  a  short  time.  No  time  ia 
\ont  with  useless  theories  or  superfiuous  verbiage. 
In  short,  the  work  la  eminently  clear,  logical  and 
praiMlcal  .—C^ieodo  MwUcal  Journal  amd  Examinm-. 
April.  1686. 

Thia  ttook  la  eaaeatlally  what  It  purporte  to  ba, 
tIe.:  a  manuaf  for  the  prattiee  of  surgery.  It  la 
peculiarly  well  fitted  for  thestudentorbuny  general 
practitioner.— 7*A«  Mddical  Ncie*,  August  15, 1S8^. 


RBVMS,  FMEDEMICK,  F,  M.  C,  8., 

Bunterian  Profetior  at  the  Boifal  Cb^Me  of  JSurgwnM  qf  Bnqtand. 

A  Manual  of  Surgery.  In  Treatises  bj  Variouj  Authort.  In  three  12mo. 
containing  1866  pages,  with  213  engravings.  Price  per  yolume,  cloth,  |2.  See 
Series  of  ManuaU^  page  31. 


hare    here  the  oplalons  of   thirty- three  i 
athors,  In  an  enoyolopiBdle  form  for  easy  and  | 
_  ^dj  reference.     The  three  volumes  embrace 
every  variety  of  surgical  alfections  likely  to  be  | 
met  with,  the  parain^phs  are  short  and  pitny,  aad  | 


the  salient  points  and  the  beginnings  of  new  sub- 
jects are  always  printed  in  extra-heavy  type,  »o 
that  a  pennon  may  find  whatever  iuformatlon  he 
may  be  in  need  of  at  a  momeara  glance.— CVn- 
einnati  Lanctt'CUniCt  August  21^  lS86w 


r 


MAMSH,  HOW  Ann,  F.  R.  C.  8., 

Senior  AtiUiant  Surgcfni  to  and  L^ctuarer  on  Anatomy  ai  3L  BarthoUimmt^M  Hoa^Ual^  London, 

Diseases  of  the  Jointa.    In  one  I2mo.  volume  of  468  pages,  wtth  64  woodcuts 
and  a  colored  plate.    Cloth,  $2.00.    See  St/riu  of  C^musat  Manuals^  page  31. 

UTLIN,  HFIfRT  T.,  F.  It.  C.  8., 

Aaiatant  Surgaon  to  St.  BarthoLomme't  Howpitat,  London^ 

Diseases   of  the  Tongue.     In  one  12mo.  volume  of  456  pages,  with  8  colored 
plates  and  3  woodcuts.     Cloth,  $3.50.    See  Series  of  (MinieaJl  Jfanua£§,  page  3L 

The  language  of  the  text  is  clear  and  <*oncf8«.  i  TentcntTv  scattered  through  general  works  on  sur^ 
The  author  has  aimed  to  state  facta  rather  than  to    gery  anci  the  practice  of  medicine.    TbepbysiclaD 

ana  aurgeon  will  appreciate  its  value  aa  an  aid  and 
guide.— PAyricum  and  Surg«m,  Sept.  1886. 


e  a  press  oplnionn^  and  hoH  comprei^sed  within  the 
coropaaa  of  thia  small  volume  tne  pathology,  etiol- 
ogy, etc,,  of  dlseaeee  of  the  tongue  that  are  inoon- 


TBEVBS,  FREiyERICK,  F.  M.  C.  S., 

Surgeon  to  and  Lecturer  on  Surgery  at  the  London  BotpiiaL 

Intestinal  Obstruction,    In  one  pocket-else  12mo.  Tolume  of  522  pages,  with  60 


il lustrations.  Limp  cloth,  blue  edges,  $2.00, 

A  standard  work  on  aeubieot  thathaanotbeeo 
to  eompfabenslTelY  treated  by  any  ooQiem 


I  oompteteneae  renders  a  ta\\ 

e  every  chapter  deserrea  ml' 

note  attention,  and  it  is  Impoaaiole  to  do  thorough 


Bnalish  writer. 
review  dlfRcult,  atnoe  every  chapter  deservea  mi- 


Bee  Series  of  Clinical  Manuals^  page  31. 
jQstloe  to  the  author  in  a  few  paragraphs.  IniM- 
tmal  OttttruetioifK  la  a  work  that  will  prove  ol 
equal  value  to  the  practitioner,  the  student,  the 
pathologlat,  the  phyeiotan  and  the  operating  sur- 
geoa.— Sh2uA  i/adJeoX  Jotimo^  Jan.  31, 1886. 


of 


GOULD,  A*  FFAMCE,  M.  8.,  M.  B.,  F.  JB,  C.  8., 

AMiaUmi  Surgmn  to  Mtddtc^es  HtMpUal 

Mementa  of  Surg:ical  Diagnosis.    In  one  pocket-eize  12mo.  volume  of  589 
pages.    Cloth,  $2.00,    See  Students^  Series  of  ManuaU,  page  Sh 


PIRRIE'8  PRINCIPLF-8  AND  PRACTICE  OF 
SURGERY.  Edited  by  John  Nxill,  M.  D,  In 
one  Svo.  vol.  of  784  pp,  with  3lfi  Hlus.    Cloth,  |:t,75. 

HILLER^S  PRINCIPLEB  OF  SURGERY.  Fourth 
American  from  the  third  Edinburgh  edition.  In 


one  Svo.  vol.  of  638  pages,  with  340  tUujitratlona. 
Cloth,  13,76. 
MILLER'S  PRACTICE  OF  SCRGERY.     Fourth 
and  revlaed  American  edition.    In^  Qni«\ix%%  %^«k. 
vol.  of  OSS  pp,,  w\V^  9Ai  \W\i%tc«XV3ilkV  C\<A\k.,^:ib. 
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SMITH,  STEPHEN,  M.  2>., 

Ptoftator  of  OUnical  Surqery  in  the  UnivertUy  of  the  CUy  of  New  Tork. 

The  Principles  and  nactioe  of  Operative  Surgery.  New  (saoond)  ud 
thorouffhlj  revised  edition.  In  one  very  handsome  octavo  volame  of  892  pages,  with 
1005  illustrations.    Qoth,  $4  00 ;  leather,  $5.00. 


This  excellent  and  very  Taloable  book  is  one  of 
the  most  sAtisCiOtory  works  on  modem  operatire 
surgery  yet  published.  Its  author  and  publisher 
tiaye  spared  no  pains  to  make  it  as  far  as  possible 
an  ideal,  and  their  eflbrts  have  given  it  a  position 
prominent  among  the  recent  works  in  this  depart* 
ment  of  surgery.  The  book  is  a  compendium  for 
the  modern  surgeon.  The  present,  the  only  revised 
edition  since  1879,  presents  many  changes  from 
the  original  manual.  The  Tolume  is  much  en- 
larged, and  the  text  has  been  thoroughly  rcTlsed, 
so  as  to  give  the  most  improved  metnods  in  asep* 


tic  eurgery,  and  the  latest  InatmmMita  knewn  for 
operative  work.  It  can  be  tnily  aald  chat  as  ahiiid- 
book  for  the  student,  a  companion  fbrtlM  sargeoa, 
and  even  as  a  book  of  reference  for  the  phyneiia 
not  espedally  engaged  in  the  praetlee  or  smgeiy. 
this  volume  will  long  hold  a  most  eonspleMM 
place,  and  seldom  willita  readers,  no  matter  bov 
unusual  the  subject,  consult  Its  pagas  la  vala.  Ill 
compact  form,  excellent  prinL  nnmaroas  UlaiCKv 
tions,and  especially  ita  deddadly  praodeal  efaw> 
acter,  all  combine  to  commend  tt.~2lot<oa  MeHeei 
and  Surgical  Journal,  May  10^  1888. 


HOLMES,  TIMOTHY,  M.  A., 

Surgeon  and  Lecturer  on  Surgery  at  SL  Oeor^e  ffoepital,  London, 

A  Treatise  on  Surgery ;  Its  Prmciples  and  Fraetioe.  New  AjoMricui 
from  the  fifth  English  edition,  edited  by  T.  Pickeriko  Pick,  F.  R  C.  S.,  Surgeoo  sad 
Lecturer  on  Surgery  at  St  GeorKe's  Hospital,  Londoa  In  one  octayo  ▼olnme  ot  997 
pages,  with  428  ifiustrations.     Cloth,  $6 ;  leather,  $7. 

To  the  younger  members  of  the  profession  and    for  the  general  practitioner,  teaablag  those  thiB» 
to  others  not  acquainted  with  the  book  and  its   that  are  necessary  to  be  known  for  ue  suecssiwi 
merits,  we  take  pleasure  in  recommending  it  as  a 
surgery  complete,  thorough,  well-written,  taWv 
illustrated,  modem,  a  work  sufBciently  Toluzni- 
nous  for  the  surgeon  specialist,  adequately  concise 


lecessarytc 

prosecution  of  tne  physioian*8  oarear,  impartial 
nothing  that  in  our  present  knowledga  is  coaM- 
ered  unsafe,  unscientific  or  inexpadlant^lWifir 
Medical  Journal,  July,  1888. 


HOLMES,  TIMOTHY,  M.  A., 

Surgeon  and  Lecturer  on  Surgeryat  SL  Oeorg^e  SoepitaLLondon. 

A  &7stem  of  Surgery ;  Theoretical  and  Fraotioal.  IN  TREATISKS  BT 
VARIOUS  AUTHORS.  American  edition,  thobouohlt  bevibkd  ahd  aE-SDiTiD 
hy  John  H.  Packabd,  M.  D.,  Surgeon  to  the  Episcopal  and  St.  Joaeph'a  Hospitsl^ 
Philadelphia,  assisted  hy  a  corps  of  thirty-three  of  the  most  eminent  American  soigeooL 
In  three  laige  impeiiiu  octavo  yolnmes  containing  3187  douhle-ooinmnad  paijes,  wkk 
979  illustrations  on  wood  and  13  lithographic  plates,  beautifallj  colored,  race  per 
set,  doth,  $18.00 ;  leather,  $21.00.    Sold  only  by  suJkacriptian. 

STIMSON,  LEWIS  A.,  B.  A.,  M.  D., 

Surgeon  to  the  Pretbtfterian  and  Bellevue  RoepUale^  Profeeeor  of  Clmical  Surgmy  te  the  MeikeL 
FanUty  of  Univ.  of  City  of^  N.   F.,  Oorreeponaing  Member  of  tne  Soeute  de  Chirurgie  of  PertL 
A  Manual  of  Operative  Surgery.    New  (second)  edition.    In  one  very  hand- 
some royal  12mo.  volume  of  503  pages,  with  342  illustrations.    Cloth,  $2.50. 

There  is  always  room  for  a  good  book,  so  that    -"--'- ^  * '■' ^^-^ ^ 

while  many  works  on  operatiye  surgery  must  be 
coDsiderecT  superfluous,  that  of  Dr.  Stimson  has 
held  its  own.  The  author  knows  the  difficult  art 
of  condensation.  Thus  the  manual  serres  as  a 
work  of  reference,  and  at  the  same  time  as  a 


the  antiseptic  system,  and  has  added  an  aoeooat 
of  manv  new  operations  and  Tariations  in  tb« 
steps  of  older  operations.  We  do  not  desirt  to 
extol  this  manual  aboTe  many  ezoellent  staadird 
British  publications  of  the  same  class,  still  we  be- 
handy  guide.  It  teaches  what  it  professes,  the  !  lieTe  that  it  contains  much  that  is  worthy  of  Imi- 
steps  of  operations.  In  this  edition  Dr.  Stimson  tation.— Bri^A  Medical  Journal,  Jan.  SS,  1SS7. 
has  sought  to  indicate  the  changes  that  haye  been  | 


By  the  same  Author. 
7"* A  Treatise  on  Fractures  and  Dislocations.    In  two  handsome  octavo  toU 
umes.    Vol.  I.,  Fractures,  582  pa^^  360  beautiful  illustrations.    Vol.  II.,  Disloca- 
tions, 540  pages,  with  163  illustrations.     Complete  work,  cloth,  $5.50 ;  leather,  |7.50l 
Either  volume  separately,  cloth,  $3.00 ;  leather,  $4.00. 

The  appearance  ofthe  second  rolume  marks  the  '  of  Dislocations  as  it  Is  taaght  and  practleed  by  th« 
completion  of  the  author's  original  plan  of  prepar-  most  eminent  surgeons  ofthe  present  time.  Coo- 
ing a  work  which  should  present  in  the  fullest  taining  the  results  of  such  extended  researchsttt 
manner  all  that  is  known  on  the  cognate  subjects  must  for  a  long  time  be  regarded  as  an  authoritif 
of  Fractures  and  Dislocations.  The  volume  on  on  all  subjects  pertaining  to  dislocations.  Ererj 
Fractures  assumed  atonce  the  position  of  authority  practitioner  of  surgery  will  feel  it  incambeatoa 
on  the  subject,  and  its  companion  on  Dislocations  i  him  to  hare  it  for  constant  reference.— Owriwiifi 
will  no  doubt  be  similarly  received.  The  closing  ,  Medical  Newt,  May,  1888. 
volume  of  Dr.  Stimson's  work  exhibits  the  surgery  , 

HAMILTON,  FRANK  H.,  M.  !>.,  LL.  !>., 

Surgeon  to  Bellevue  Hospital,  New  York, 

A  Practical  Treatise  on  Fractures  and  Dislocations.  Seventh  edition 
thoroufi^hly  revised  and  much  improved.  In  one  veir  handsome  octavo  volume  of  99^ 
pages,  with  379  illustrations.     Cloth,  $5.50;  leather,  $6.50. 

PICK,  T.  PICKERING,  F.  R.  C.~K,~ 

Surgeon  to  and  Lecturer  on  Surgery  at  SL  Oeorge'e  Hoepital,  London. 

Fractures  and  Dislocations.  In  one  Timo.  volume  of  530  pages,  with  93 
illustrations.     Limp  cloth,  $2.00.     See  Series  of  Ginieal  Manuals^  page  31. 

WELLS  ON  THE  EYE.     In  one  ooUro  Tolume.     i  LAWSON  ON  INJURIES  TO  THE  EYE,  ORBIT 
LALTRENCE  AND  MOON'B  HANDY  BOOK  OF       ^^d  EYELIDS:  Their  Immediate  sad  RenoM 
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VMNBTTf  CHARLES  JT.,  A,  Jf.,  M.  D., 

Frofwor  tff  Otology  in  ths  PKUtuUtphia  Potydinie ;  Prtndent  of  tfu  Am«riton  Ototogkai  Society. 

The  £ar»  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  Treatiie 
^r  the  uae  of  Medical  Students  and  PraetitionerB.  Second  edition.  In  one  haDdsome 
octavo  volume  of  580  poges,  with  107  illustrations.  Cloth,  $4.00 ;  leather,  $5.00. 

cftjried  out,  mad  much  n»w  mfttt«r  ftdded.    Dr. 


We  note  wfth  pieit^tire  the  appearAdce  of  m  second 
editloD  of  thje  yAln»ble  work.  When  It  flrateftme 
out  it  wikB)  accepted  by  the  profe.xnlon  an  one  of 
th«  staadard  works  on  modem  aural  surgery  tn 
the  EagJlih  langnafCd;  and  In  hU  aeeond  edluOD 
Dr,  Burnett  has  fuliv  malutained  hU  reputatlont 
for  the  book  Ib  replete  with  TAluable  iQformatloo 
aad  tuggeetloaa.    The  revisloQ  ha»  been  carefally 


Biirnett's  work  mujit  be  regarded  aa  a  very  Talna- 
ble  contrtbutton  to  aural  an rgery,  not  ooty  oa 
aeeotint  of  lt»  compreheneiveneati,  nut  because  It 
contains  the  reeullv  of  tlie  earpftil  pergonal  obaerra- 
tloQ  aad  experience  of  this  eminent  aural  BurKeoa. 
^London  Laac^  Feb,  81, 188& 


POZITZEB,  ADAM, 

Imperial' Royal  Prof,  of  AurtU  TkBrttp.  fn  Mt  Vmo.  of  Vumma. 

A,  Text-Book  of  the  Ear  and  its  Diseases.  Traiulated,  at  the  Authar's  re- 
quest, by  Jamth  Pattmison  Cas^ellh,  M.  D.,  M.  B.  C.  S.  In  one  kaodBome  octavo  vol- 
am©  of  SOO  pages,  with  267  original  ilhistrationa.    Cloth,  $6.50. 

The  whole  work  can  be  recomoieDded  m  a  rell- 1  the  practUiooer  in  his  treatment^Socton  MtdUal 
able  guide  to  the  student,  and  an  efficieat  aid  to  |  and  Surgicfkl  Jtmnwif,  June  7,  IMS. 

Le^JBUr,  OEOROE  A.,  M.  B.,  F.  R.  C.  A,  -Ee?., 

^^b  Ophthalmia  Surgwrt^  Edinburgh  Royal  Injfirmarif, 

^V        Diseases  of  the  Eye.    A  Practical  Treati^  for  Students  of  Ophthalmologj.    In 
f      one  octavo  volume  of  683  pages,  with    144   llluatrations,  62  of  which  are  beautifully 
colored.     Cloth,  $7,50. 


This  neweat  candidate  for  faror  nmonir  ophthal- 
mologlcal  HtudeutHlHdojtJgned  to  b«  purely  eltnicaJ 
In  chanw;t«r  aod  the  plan  iri  well  adhered  to.  Wo 
have  been  forcibly  struck  by  the  rare  good  taste 
lo  the  PK'lBCtion  of  what  is  eBsential  wnfoh  per- 
vades the  book.  The  author  aeerni  to  have  the 
aocotnmon  faculty  of  rtewing  his  subtect  as  a 
whole  and  seising  th«  emltent  pointa  ana  not  coa- 
'uslng  his  reader— presumably  a  student  and  a 


novioe^ — with  a  mass  of  dttails  with  no  key  to  their 
DtiraTelliog.  It  is  apparent  thtit  the  literature  of 
each  subject  has  been  gone  over  tn  a  very  thor* 
oiigh  mnoDer.  The  fact  that  he  was  writing  a 
clinical  ireutlFO  for  beginners  and  not  ao  encywK 
ppdlu  has  always  been  present  with  the  author. 
The  number  and  excetlenoe  of  the  oolored  lUtu- 
trations  la  the  text  deserve  more  than  a  paulng 
DOtlae^— .IreAtMi  o/  Ophihaimology,  Sept.  IMO. 


MB,  HBNBY  B.,  F.  S*  C.  8., 

Smior  Aul't  Surgton^  Royal  Weatmtmter  Ophthaimie  Hosp.;  Mi  dinienl  A9»*t^  MoorJl$ldt,  tondom. 

A  Handbook  of  Ophthahnio  Soienoe  and  Praotioe.  Handsome  870.  vol- 

e  of  460  pages,  with  125  woodcute,  27   colored   plates,   selections    from  Test-typee  of 

Jaeger  and  Snellen,  and  Holmgren's  Color-blindneea  Test.     Cloth,  $4,50 ;  leather,  $5,50. 


It  presents  to  the  fitndent  concise  descriptions 
and  cjplea)  Uluntratlons  of  all  important  eye affeo* 
tlona,  placed  in  Juxtapoflitlon,  so  a«  to  be  grasped 
at  a  irtaDce.  Beyond  a  doubt  It  is  the  beat  illun- 
trated  hai]dt>ook  of  ophthalmic  tclence  which  has 
ever  appeared.    Then,  what  Is  Btlll  better,  these 


^    1 


Illustrations  are  nearly  all  origiaal.  We  hare  ex- 
amined this  entire  work  wUh  great  csj^,  and  It 
represente  the  commonly  accepted  rlews  of  ad- 
Yaneed  ophthnlmologisti*.  We  ran  most  heartily 
commena  thin  book  to  alt  medical  Httidentfl,  prac> 
titionerB  and  flpeclallHtn. — Ditrmi  Lanctt^  Jan.  *86. 


^ 


TTLE8BIP,  EDWARD,  F.  R.  C.  8., 

OphthalfvU  3t^g§on  at  SL  Thotfuu*  Roipitalt  London,    Surgton  to  tht  So^ol  lAtndon  {Moorflatd*} 
Ophthalmic  SogpttaL 

Diseases  of  the  Bye.  New  (fourth)  American  from  the  fifth  English  edition^ 
thoroughly  reviseti.  With  a  8upplement  on  the  Detection  of  Color  Blindness,  by  WtL- 
LIAM  Tromson.  M.  D.,  Professor  of  Ophthalmology  in  the  Jefferson  Medical  College. 
In  on©  12rao.  volume  of  500  pages,  with  164  iDostrations,  selections  from  Snellen*8  test- 
types  and  formulie,  and  a  oolor^  plate.    Cloth,  $2,00»    Just  ready. 

This  work,  known  in  former  editions  as  TheStudeiUa*  Guide  to  DiteauM  of  the  Eyc^  his 
now  been  increased  in  scope  and  its  title  has  been  commensurately  broadened.  It  will 
continue  to  be  a  widely  prescribed  text-book,  and  the  eolargement  above  noted  wiU  render 
it  more  than  ever  a  favorite  among  practitioners,  who  have  valued  It  for  the  practical 
nature  of  its  contents. 

NORRIS,  WM.  F.f  Jf,  i>.,  and  OLIVER,  CHAS.  A.,  M.  D. 

Clin.  Prof  of  Ophthaimology  in  Univ.  of  Pa. 

A  Text-Book  of  Ophthalmology.  In  one  octavo  volume  of  about  500  p&ges, 
with  illustrations.     Prrparing. 

CAMTEB,  JE.  BMUJDJEKJEZl,  A  FMOST,  W,  ADAMS, 

F.  B.  C.  8.,  F.  JB.  C*  8*9 

OpMkaltnic  Surgvm  to  and  Lett,  on  Ophthal-  AuH  OpkihaiimM  BuK^toom  and  Joint  L^eL 

mic  Swgmy  at  St.  O forge' m  Hotpital^  London.  on  Oph,  Sur,^  SL  O«orge'§  Botp^  ikmdon. 

Ophth&lnxio  Surgery.  In  one  l*2mo.  volume  of  559  pages,  with  91  woodcuts, 
color-bliDdness  test,  test-types  and  dots  and  appendix  of  formuls.  Cloth^  $2.25.  ^^aa 
SeriM  of  Clinieal  Mantials^  psge  3U 
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BOBHMT8,  WILLIAM,  M.  D., 

£«ee«r«r  on  Medieins  in  th»  ManehtsUr  School  ofMedkinOt  §U. 

A  Fraotioal  Treatise  on  Urinary  and  Benal  Diseasefl^  indnding  Uri< 
nary  Deposits.  Fourth  American  from  the  fourth  Londcm  edition.  In  one  hmd' 
«ome  octavo  volume  of  609  pages,  with  81  illustrations.    Cloth,  $3.50. 

It  BIA7  be  Mid  to  be  the  best  bodk  In  print  on  the  .    -  •• 

«ubJeot  of  which  ittreats.~7^  Amoriean  Journal 
of  ike  MedktU  8eimce»,  Jan.  18M. 

The  peculiar  value  and  finish  of  the  book  are  in 
«  measure  derlTcd  from  its  resolute  maintenance 
of  a  clinical  and  practical  character.  It  is  an  un- 
rivalled exposition  of  everything  which  relates 
directly  or  Indirectly  to  the  diagnosis,  prognosis 
«nd  treatment  of  urinary  diseases,  and  possesses 
«  completeness  not  found  elsewhere  in  our  lan- 


guage in  its  aocount  of  the  diflbreut  i 

The  Maneheetor  MmUeal  CknmieU,  July.  IMS. 
The  value  of  this  treatlae  as  a  guide  book  to  the 


physician  in  dailv  practice  can  haidly  be  over* 
estimated.  That  It  la  ftilly  up  to  the  level  of  our 
present  knowledge  is  a  foct  reileeting  great  eiedit 


upon  Dr.  Roberta,  who  has  a  wide  reputatioii  as  a 
busy  practitioner.— 7^  MedUeal  itseor<  July  SI, 

1886. 


JPJJBJDYf  CMABLB8  W.,  M.  D.,  Ch4€ago. 

Bright's  Disease  and  Allied  Afibctions  of  the  Kidneys,    In  one  ocUvo 
Tolume  of  288  pages,  with  illostratioDS.    Cloth,  $2. 
The  object  of  this  work  is  to  '*  ftimish  a  system-    -*-—"- 
4ttic,  practical    and  concise  description  of   the 


pathology  and  treatment  of  the  chief  organic 
diseases  of  the  kidney  associated  with  albuminu- 
ria, which  shall  represent  the  most  recent  ad- 
vances in  our  knowledge  on  these  subjects ;  **  and 
ihis  definition  of  the  oQeot  is  a  fair  description  of 
•the  book.    The  work  is  a  useftil  one,  giving  in  a 


short  space  the  theories,  flMta-and  tgaalmsata,  and 
going  more  ftilly  into  their  later  davelepmeats. 
On  treatment  the  writer  is  partleuiaclj  atrong, 
steering  clear  of  ceneralitieaL  and  aaknoi  omit- 
ting, wnat  text-books  usually  do^  the  OBlmportaBt 
Items  which  are  all  important  to  the  general  prac- 
titioner.--2%«  MamehuUr  Mediml  cRrmtUU.  OoL 
1886. 


MOBBI8,  HENBY,  M.  B.,  F.  B.  C.  8., 

Surgeon  to  and  Lecturer  on  Surgery  (U  Middletea  RoepUal^  London, 

Surgical  Diseases  of  the  Kidney.     In  one  12mo.  volume  of  554  pages,  with  40 
woodcuts,  and  6  colored  plates.  Limp  cloth,  $2.25.  See  Series  of  CUmeal  MaamSte^  page  81. 

In  this  manual  we  have  a  distinct  addition  to 
aurgical  literature,  which  gives  information  not 
elsewhere  to  be  met  with  in  a  single  work.  Such 
:abook  was  distinctly  required,  and  Mr.  Morris 
has  very  diligently  and  ably  performed  the  task 


>ok  in  hand.  It  is  a  ftill  and  traatworthy 
of  reference,  both  for  stodanta  aad  nrar- 
ticioners  in  search  of  guidaaoe.  The  iilnatrauoas 
in  the  text  and  the  cfiromo-lithographa  are  bean- 
tiftilly  executed.— 2%«  XomiMi  LamoU^  Feb.  96^  IMl 


LUCAS,  CLBMBNT,  M.  B.,  B.  8.,  IT.  B.  C.  8., 

Senior  Aitittant  Surgeon  to  Om^e  ffoepUal,  London, 
Diseases  of  the  TJretnra.     In  one  12mo.  volume.     Preparing,     See  Sena 
of  Clinieal  Manuals,  page  4. 


THOMPSON,  SIB  MENBY, 

Surgeon  and  Profeteor  of  CUnical  Surgery  to  UnivertUy  OoUege  HotnUal^  Lomtdom,  ' 

Lectures  on  diseases  of  the  urinary  Organs.    Second  American  from  the 

third  English  edition.    In  one  8vo.  volume  of  203  pp.,  with  25  illustrations.    Cloth,  $2.25. 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistulee.    From  the  third  English  edition.    In  one  octavo  volume  of  359 
pages,  with  47  cuts  and  3  plates.    Cloth,  $3.60. 

THE  AMEBICAN  SYSTEM  OF  DENTISTBY. 

In  Treatises  by  Various  Authors.    Edited  by  Wilbub  F.  Litch,  M.  D, 

D.  D.  S.,  Professor  of  Frosthetic  Dentistir,  Materia  Medica  and  Therapeutics  in  the 
Pennsylvania  College  of  Dental  Surgery.  In  three  very  handsome  octavo  volumes  con- 
taining 3160  pages,  with  1863  illustrations  and  9  fiill-page  plates.  Per  volume,  cloth,  $6; 
leather,  $7 ;  half  Morocco,  gilt  top,  $8.  The  complete  work  is  tkw  ready.  For  tale  6y 
euhscription  only. 
As  en  encvclojpeedla  of  Dentistry  it  has  no  su-  t  doubtless  it  is),  to  mark  an  epoch  in  th«  history  of 

f>erior.  It  should  form  a  part  of  every  dentist's  ,  dentistry.  Dentists  will  be  satisfied  with  it  and 
ibrary,  as  the  information  It  contains  is  of  the  I  proud  of  it— they  must  It  is  sure  to  be  precisely 
freatest  value  to  all  engaged  in  the  practice  of  what  the  student  needs  to  put  him  aad  keep  him 
entistry.—v4 m«ri«on  Jour.  Dent.  Sci.,  8ept.  1886.  j  in  the  rig;ht  track,  while  tne  nrofession  at  large 
A  grand  system,  big  enough  and  good  enough  will  receive  incalculable  benefit  from  iL—Odonto- 
and   nandsome  enough  for  a  monument  (which  i  graphic  Journal,  J aja.\8Sl. 

COLEMAN,  A.,  L.  R.  C.  P.,  F.  R.  C.  S.,  Exam.  L.  D.  &, 

Senior  Dent.  Surg,  and  Lect.  on  Dent.  Surg,  at  St.  Bartholomew's  Hosp.  and  the  DenL  Hoep^  London. 

A  Manual  of  Dental  Surgery  and  Pathology.  Thoroughly  revised  and 
adapted  to  the  use  of  American  Students,  by  Thomas  C.  Stellwaoen,  M.  A.,  M.  D., 
D.  D.  S.,  Prof,  of  Physiology  in  the  Philadelphia  Dental  College.  In  one  handsome  octayo 
volume  of  412  pages,  with  331  illuHtrations.     Cloth,  $3.25. 

It  should  be  in  the  possession  of  every  practi-  |  The  author  brings  to  his  task  a  large  experiene* 
tioner  in  this  country.  The  part  devoted  to  first  '  acquired  under  the  most  favorable  crrcumstanee?. 
and  second  dentition  and  irregularities  in  the  per-  There  have  been  added  to  the  volume  a  hundred 
manent  teeth  is  fully  worth  the  price.  In  lact,  pages  by  the  American  editor,  embodyins  the 
price  should  not  be  considered  in  purchasing  such  views  of  the  leading  home  teachers  in  dental  «l^ 
a  work.  If  the  money  put  into  some  of  our  so-  '  gery.  The  work,  therefore,  may  be  regardad  ai 
called  standard  text-books  could  be  converted  into  strictly  abreast  of  the  times,  and  as  a  vaiyhi^ 
such  publications  as  this,  much  good  would  result,  authority  on  the  subjects  of  which  It  *"'"" 
^Southern  Dental  Journal,  May,  1882.  ;  American  Practitioner,  July,  1882. 

BASHAM    ON    RENAL  DISEASES;   A  Clinical    I   one  12mo.  voL  of  8( 
Guide  to  their  Dlaguoala  and  TreaVm^i^iVK   \xi  \  Q\o\.\v^^«\. 
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OB088.  SAMUBL  W.,  A.  M..  M.  D.,  LL.  JD., 

FnfmmrnfHf  BrmbifUt  ofSm^my  amd  of  OMeol  amrg^ry  in  th»  Jffarton  Mtdieai  OoiUg*  of  FkiUu 

A  Praotioal  TreatiBe  on  Impotenoe,  Sterility,  and  Allied  Disorders 
of  the  ICale  Sexual  Organs.  New  (4th)  edition,  thoroaghlT  rerieed  ]^  F.  R. 
SruBom,  M.  D^  Prof,  of  DLseaseB  of  the  Oenito-Urinaiy  ChrgaDs  and  of  Vener^  Dmemes, 
N.  Y.  Post  Grad«  Med.  School  In  one  very  handsome  octavo  volume  of  16&  pagea^ 
with  18  UlnrtrationB.    aoth,$1.50.    Jutt  ready, 

A  few  notices  of  the  previous  edition  are  appended. 


It  mast  be  gntltying  io  both  sathor  and  pub- 
Ushers  that  large  lint  and  second  editions  of  this 
Uttte  work  were  so  soon  exhaasted,  while  the  fBCt 
that  It  has  been  translated  into  Rnsslan  msj  Indi- 
eale  that  It  filled  a  Told  even  in  foreign  literstnre. 
His  Is  a  eareftil  and  physiological  stadj  of  the 
sezoal  aet»  so  fkr-as  concerns  the  male,  and  all 
his  eonclnsions  are  selentiflcally  reached.  The 
book  has  a  nlaee  by  itself  in  oar  literatare,  and 
Ikunlshes  a  large  lujid  of  Information  concerning 


important  matters  that  are  too  oflea  passed  over 
in  silence.— 77U  Mfdical  Prwi.  Jaae,  sBST. 

This  now  classical  work  on  the  sofc^eei  of  impo- 
tence and  sterility  in  the  male  needs  no  extended 
rcTlew,  for  it  is  already  well  known  to  Mie  pro- 
fession. Dr.  Gross  has  by  his  tireless  labor  done 
more  towards  clearing  up  the  diagnosis  and  treat- 
ment of  these  obscure  eases  than  ear  other  Amerl* 
can  physician.— iittanta  Medical  «»a3iipgUal  Jour- 
no/,  April,  1888. 


TATZOB,  B.  W.,  A.  M.,  M.  D., 

CNniesI  Pnfnwr  of  Oenito-  Urinary  Diuoiet  im  the  OoUege  of  Phyeitiam  and  Orngmn^  New  TorK 
Pr^.  of  Vmnmroal  and  Skin  Dieeaeet  in  ike  Wtkirtttff  of  Vermont, 

The  Fathologjr  and  Treatment  of  Venereal  Diseases.  Including  ther 
reBolts  of  recent  investigations  upon  the  subject  Being  the  sixth  edition  of  Bumstead 
and  Tkylor.  Entirely  rewritten  by  Dr.  Taylor.  Large  8vo.  volume,  about  900  pa^pee,. 
with  about  150  engravings,  as  well  as  numerous  chromo-lithographs.  In  aethe  frtparatten, 
A  few  notices  of  the  previous  edition  are  appended. 
It  Is  a  splendid  reeord  of  honest  labor,  wide  |  known  that  it  would  be  superiuoas  here  to  pass  iw 
ressareh,  just  oomparison,  oarefhl  scrutiny  and    review  its  general  or  special  points  of  excellence. 


a  mgherecDt  to  American  medical  literature.  This 
Is  not  only  the  best  work  in  the  English  language 
UMD  the  saksfeets  of  which  it  treats,  but  also  one 


[eh  has  no  equal  in  other  tongues  for  its  clear, 
oomprehensiTe  and  practical  handling  of  its 
tnemee.- iim.  Jomr,  of  Ike  Med.  Sd&neee,  Jan.  1884. 


It  is  certainly  the  best  single  treatise  on  Tens- 
real  in  our  own.  and  probably  the  best  in  any  Ian- 
goaoe.— BMton  Med.  and  Surg.  Jowinal,  April  8, 1884. 

The  ehaiaoter  of  this  standard  work  is  so  well 


has  been  aooeptod  as  the  most  thorough  and  com- 
plete exposition  of  the  pathology  aad  treatment  of 
▼enereai  diseases  in  the  language.  Admirable  as  » 
model  of  clear  description,  an  expoeeat  of  sound 
pathological  doctrine,  and  a  guide  lor  ratioaal  and 
suooessral  treatment,  it  is  an  oraameal  to  the  medi- 
cal literature  of  this  country.  The  additions  made 
to  the  present  edition  are  emineaUy  judicious, 
firom  the  standpoint  of  practical  utill^.— Journal  of 
(Mtaneoui  and  VenereiUDieeaee»t  Jan.  1884. 


COBNUL,  F., 

Frofeeeor  to  the  Faculty  of  Medicine  of  Fmie,  and  Phveidan  to  the  Loarcine  SoepUaL 

Oyphilis,  its  Morbid  Anatomy.  Diagnosis  and  Treatment.  Specially 
revised  by  ihe  Author,  and  translated  with  notes  and  additions  by  J.  Hxnbt  C.  SnciSy 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  Univ.  of  ra.,  and  J.  Wiujam 
Whtfb^  M.  D.,  Lecturer  on  Venereal  Diseases,  Univ.  of  Pa.  In  one  handsome  octavo 
volume  of  461  pages,  with  84  veiy  beautiful  illustrations.    Cloth,  $3.75. 

The  anatomy,  the  histology,  the  pathology  and  !  perusal  without  the  feeling  that  his  nsp  of  the- 
the  olinieal  features  of  syphilis  are  represented  in  ;  wide  and  important  subject  on  which  M  treats  i» 
this  work  In  their  best,  most  practical  and  most  a  stronger  and  surer  one.— Tks  London  Praet^ 
InstroetlTe  form,  and  no  one  will  rise  from  its  I  tioner,  Jan.  1882. 


BJTTCBJN80N,  JONATMAIf,  F.  B.  S.,  JP.  U.  C.  8., 

Qmmdting  Sargeon  to  the  London  HoepHaL 
Syphilis.    In  one  12mo.  volume  of  542  pages,  with  8  chromo-lithographs.    Clotk^ 
$2.25.     See  Series  of  Cflinieal  ManuaU,  page  31. 


Those  who  hare  seen  most  of  the  disease  and 
those  who  hsTO  felt  the  real  difficulties  of  diagno- 
sis and  treatment  will  most  highly  appreciate  the 
facts  and  soggestions  which  abound  in  these 
paces.  It  is  a  worthy  and  Talnable  record,  not 
only  of  Mr.  Hutchinson's  rery  iarge  experience 


and  power  of  obserration,  but  of  his  patience  and 
assiduity  in  taking  no&es  of  his  cases  and  keep- 
ing them  in  a  form  aTailable  for  sock  excellent 
use  as  he  has  put  them  to  in  thisTolame.— Xondoi> 
Medical  Record,  Not.  12, 1887. 


OB088,  8.  D.,  M.  D.,  LL.  D.,  D.  C.  L.,  etc. 

A  Praotioal  Treatise  on  the  Diseases.  Ii^iiries  and  Malformations 
of  the  Urinary  Bladder*  the  Prostate  Qland  and  the  Urethra.  ThirJ 
edition,  thoroughly  revised  by  Samuel  W.  Qrosb,  M.  D.  In  one  octavo  volume  of  574 
pages,  wiih  170  iUustrations.    Cloth,  $4.50. 

CULLJEBZEB,  A.,  &  BUM8TEAI),  F.  J.^  M.JD.,  LL.I>., 

3argeontotheH6pitalduMidL        Late  Prof eesor  of  Venereal  Ihecaeee  in  the  OoUege  of  Phyei^Han^ 

and  Sargeone,  New  York. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Fbxemah  J.  Bum- 
stead,  M.  D.  In  one  imperial  4to.  volume  of  328  pages^  double-columns,  with  26  plates,, 
containing  about  150  figures,  beautifullv  colored,  many  of  them  the  sise  of  life.  Strongly 
bound  in  doth,  $17.00.   A  specimen  of  the  plates  and  text  sent  by  mail,  onreoeipiof  25  cts^ 

HILLON  SYPHILIS  AND  LOCAL  CONTAGIOUS  I  FORMS    OF    LOCAL    DISEASm    ASTWCIV^^ 
DISORD1SB&  Inone8TOTol.of479p.Cloth,|S.a&.  I  PRINCIPALLY   TH^  Ol^Ak^'^  Oil   %^29^^SJk- 
LW8  LSGTURE8  ON  SYPHILIS  AND  SOMElTION.    lnoae»Te.voV«l%Mv»«H^   ^SMk\^%L.<ffi^ 


26 
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TAYLOBp  BOBEBT  W.,  A.M.^  M.B., 

dinioal  Proftuor  of  Omdio  Urinaru  DU^atet  in  the  ColUge  of  Phptidatu  and  Atr^itoiit,  Jfow  York ; 
Surgeon  to  ike  D^pairivMnt  of  Vvnermd  and  Skin  DiMotm  of  the  NmQ  Fork  Motptlal;  iV«»- 
d*nt  of  the  Ameriean  DermatologioiU  Ateociation, 

A  Clinical  Atlas  of  Venereal  and  Skin  Diseases:  Induding  DiagnowL 
Prognosis  and  Treatment  In  eight  large  folio  parts,  measorinff  14  x  18  inches,  and 
comprising  68  beautifullj-oolored  plates  with  213  figures,  and  431  pages  of  text  with  85 
enffravings.  Complete  work  just  ready.  Price  net  part,  $2.50.  Boond  in  one  Tidiimey 
half  Russia,  $27 ;  half  Turkey  Morocco,  $28.  For  sale  by  subseriptian  only,  Spectmoi 
plates  sent  on  receipt  of  10  cents.     A  full  prospectus  sent  to  any  address  on  applicatioa. 


The  completion  of  thia  monumental  work  Ia  a 
subject  of  congratuUtioQ,  not  only  to  the  author 
and  publishers,  but  to  the  profession  at  large; 
indeed  it  is  to  the  latter  that  it  directly  appeals  as 
a  wonderfully  dear  exposition  of  a  confessedly 
difficult  branch  of  medicine.  Good  literature  has 
Joined  hands  with  good  art  with  highly  satisfac- 
tory results  for  both.  There  are  altosether  213 
figures,  many  of  which  are  life  sise,  andrepresent 
the  highest  perfection  of  the  chromo- litho- 
graphic art.  ana  scattered  throughout  the  text  are 
innumerable  engravings.  Quite  a  proportion  of 
these  illustrations  are  from  the  author's  own 
collection,  while  on  the  other  hand  the  best 
atlases  of  the  world  hare  been  drawn  upon  for 
the  most  typical  and  successful  pictures  of  the 
many  diffiBrent  types  of  Tcnereal  and  skin  dis 
ease.  We  think  we  may  say  without  undue 
exaggeration  that  the  reproductions,  both  in  color 
and  In  black  and  white,  are  almost  iuTariably 
successful.    The  text  is  practical,  fbU  of  thera- 

Seutical  suggestions,  and  the  clinical  accounts  of 
isease  are  dear  and  InoisiTe.  Dr.  Taylor  is, 
happily,  an  eminent  authority  in  both  departments, 
and  we  find  as  a  consequence  that  the  two  diTis- 
ions  of  this  workpossess  an  equal  scientific  and 
literary  merit    we  haTC  already  passed  the  limits 


allotted  to  a  notice  of  this  kind,  and  while 
hare  nothing  but  praise  for  this  admirable  stbu^ 
it  must  be  said  in  justification  that  it  is  more  than 
warranted  by  the  merits  of  the  work  itselL- 
The  Medical  JVewt,  I>ec  14, 1889. 

It  would  be  hara  to  use  words  which  would  per 
spicuously  enough  conTey  to  the  reader  the  g^est 
ralue  of  this  CUMeal  Atlai,  This  Atlas  to  mora 
complete  CTcn  than  an  ordinAvy  eouree  of  elininl 
lectures,  for  in  no  one  college  or  hoepital  eoom 
is  tt  at  all  probable  that  all  of  the  diseases  hereto 
represented  would  be  seen.  It  is  also  mors  Mr 
▼iceable  to  the  majority  of  stadents  tlian  attend- 
ance upon  cIiniMl  lectures,  for  most  of  xht 
students  who  sit  on  remote  seals  in  the  leetare 
hall  cannot  see  the  subject  as  well  as  the  ofiks 
studentcan  examine  these  true  to-life  chromo-litb- 
ographs.  Comparing  the  text  to  a  leetorer,  it  i» 
more  sattoflMstory  In  exactness  and  fulness  thss 
he  would  be  likely  to  be  in  lecturing  over  a  siagto 
case.  Indeed,  this  Atlas  is  InTaloable  to  the  k«&- 
eral  practitioner,  for  it  enaUae  the  eye  oTths 
phvsleian  to  make  diagnosto  of  a  giTsa  esse  of 
skm  manifestation  by  oomnarlns  tne  ease  wHh 
the  picture  in  the  AUas,  #h«re  will  be  Iboad  sIm 
the  text  of  dlagnoeto,  pathologw,  and  fell  seettsai 
on  treatment-- l%yMaAr«K3rjfoiiM^,Dee.im 


BTFJDB,  J.  NJEmrS,  A.  M.,  M.  D., 

Prefessor  of  Dertnatology  and  Venereal  Diseasee  in  Rush  MedUal  CbUsge,  CMeoffo, 

A  Fraotioal  Treatise  on  BiseaBes  of  the  Skin.  For  the  use  of  Studeoii  sod 
Practitioners.  New  (second)  edition.  In  one  handsome  ootavo  volume  of  876  MH) 
with  2  colored  plates  and  85  beautiful  and  elaborate  illustrations.  Cloth,  $4.50;  leather,  ISCSO. 


We  can  heartily  commend  it,  not  onlv  as  an 
admirable  text-book  for  toacher  and  student,  but 
in  itA  clear  and  comprehensive  rules  for  diagnosis, 
its  sound  and  Independent  doctrines  in  pathology, 
and  its  minute  and  judicious  directions  for  the 
treatment  of  disease,  as  a  most  satisfactory  and 
complete  practical  guide  for  the  physician.— ii mart- 
can  Journal  of  the  Sledical  Science*.  July,  1888. 

A  useful  glossary  descriptive  of  terms  is  giTcn. 
The  descriptive  portions  of  this  work  are  plain 
and  easily  understood,  and  above  all  are  very 
accurate.  The  therapeutical  part  is  abundantly 
supplied  with  excellent  recommendations.  The 
picture  part  is  well  done.  The  value  of  the  work 
to  practitioners  is  great  because  of  the  excellence 
of  the  descriptions,  the  suggestiveness  of  the 
advice,  and  the  correctness  of  the  details  and  the 
principles  of  therapeutics  impressed  upon  the 
reader.—  Virginia  Med.  Monthly^  May,  1888. 


The  second  edition  of  his  treatise  to  like  hii 
clinical  instruction,  admirably  arranged,  attraetlTt 
in  diction,  and  strikingly  practical  throngbout. 
The  chapter  on  general  symptomatology  to  a  model 
in  its  way ;  no  clearer  description  of  the  varloa' 
primary  and  consecutive  lesions  of  the  skin  1*  to 
be  met  with  anywhere.  Those  on  general  dlsgno- 
sto  and  therapeutics  are  also  worthy  of  car«ftii 
study.  Dr.  Hyde  has  shown  himself  a  compr*- 
hensive  reader  of  the  latest  literature,  and  has  in- 
corporated into  his  book  all  the  best  of  that  which 
the  past  years  have  brought  forth.  The  preMiip- 
tions  and  formulfe  are  given  in  both  common  and 
metric  systems.  Text  and  illustrations  are  xood. 
and  colored  plates  of  rare  cases  lend  addiuoDa! 
attractions.  Altogether  it  is  a  work  exactly  fitted 
to  the  needs  of  a  general  practitioner,  and  no  ob« 
will  make  a  mistake  in  purchasing  iu—Mei^ 
Frees  of  Western  New  York,  June,  1S88. 


FOX,  T.,  M.  n.,  F.B. C.  r.,  and  FOX,  T. C,  B.A.,  M.B.C.8.9 

Physician  to  the  Department  for  Skin  Diseasee,  Physician  for  Dieeaeee  of  the  Skin  to  the 

University  OoUege  Hospital,  London.  Westmineter  HospwU^  London. 

An  Epitome  of  Skin  Diseases.  With  FormulflD.  For  Students  and  Pnc- 
titioners.  Third  edition,  revised  and  enlarged.  In  one  very  handsome  12mo.  Tolamf 
of  238  pages.    Cloth,  $1 .26. 

The  third  edition  of  this  convenient  handbook  manual  to  He  upon  the  table  for  instant  refereoC''. 
calls  for  notice  owing  to  the  revision  and  expansion  '  Its  alphabetical  arrangement  to  suited  tothbow. 
which  it  has  undergone.  The  arrangement  of  skin  I  for  all  one  has  to  know  to  the  name  of  the  dlsesM, 
dlseasesinalphabeticalorder.  which  is  the  method  1  and  here  are  its  description  and  the  appropri*t« 
of  classification  adopted  in  tnis  work,  becomes  a  treatment  at  hand  and  ready  for  instant  ^>pllc> 
posltive  advantage  to  the  student.  The  l>ook  is  |  tion.  The  present  edition  has  been  very  carsfitilj 
one  which  we  can  strongly  recommend,  not  only  revised  ana  a  number  of  new  diosasss  are  de- 
to  students  but  also  to  practitioners  who  require  a  ;  scribed,  while  most  of  the  recent  additloaf  t>^ 
compendious  summary  of  the  present  state  of  1  dermal  therapeutics  find  mention,  and  the  formu- 
dermatology.— ^riYuiA  Medical  Journal,  July  2, 1883.  '  lary  at  the  end  of  the  book  has  been  eonsiderabif 

We  cordially  recommend  Fox's  ^pifome  to  those  I  augmented.— 7^  Medical  Nsim^  Deeembar,  lA 
whose  time  is  limited  and  who  wish   a  handy  j 

WILSON,  ERASMUS,  F.B.~8. 

The  Student's  Book  of  Cutaneous  Medioineand  DUieaaes  of  the  Skin. 
In  one  handsome  smaU  ocla^o  ^oVum«  of  535  pages.    Cloth,  $3.60. 

HILLIER'8  HANDBOOK  OF  aK\m>\aY.Ka^A\  \  c»XL^^V\.V<>tL.  Vqlq^«v^x&a,^^t»&%«C  tapagsii 
for  Students  and  PractiUoneT^.    ^ecou^  ^^vtveTV-  \  niVx\v  \\%\av   CV<>\.\v.,^»j&. 


The  American  Systems  of  Gynecology  and  Obstetrics. 

Systems  of  Gynecology  and  Obstetrics,  in  Treatises  by  American 
Authors.  Gjneoology  edited  by  Matthew  D.  Makn,  A.  M.,  M.D.,  Professor  of  Obstetrics 
and  Gmeoologf  in  the  Medical  Department  of  the  UniTcrsity  of  Buffalo;  and  Oli^tct- 
rics  edited  bj  Barton  Cooke  Hibst,  M,  D.^  Associate  Professor  of  Obeteirlcs  in  the 
University  of  Pennaylvania,  Philadelphia.  Jn  four  very  handsome  oetavo  volumes,  con- 
taining 3612  pages,  i092  engravings!  and  8  plate«.  Complete  work  ;Wi  re<uiy.  Per  vol- 
ume: Cloth,  ?5.00;  leather.  $6.00;  half  Russia^  |7,00.  For  mie  by  tulMeripium  on/y. 
IAddrtM  the  PubtiskerB.  Full  deacriptive  circular  free  on  application. 
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tor  Ri«y  b«  congratulated  for  having  made  fiuch  n 

wiee  Beteetfon  of  hi§  coutributors.-^owrwn^  of  tAi 

Amtnoan  Medienl  Atnoriation^  SepU  8^  18S^. 

Iq  our  notice  of  the  "Syatem  of  Practical  Medl* 

^  ,,  cine  by  American  AuthorB,"  wo  made  the  follow- 

dmbi^cing  OTcryth^'g   pertainiTig  to  6b«tetrlos,  ^  fng  Htatemeot:— "It  Ih  a  work  of  which  the  pro 


Sm 


I 


* 


Tbeae  Tolumea  are  the  conlrihtitioni  of  the  most 
•mlaent  gentlemoD  of  this  country  in  these  de- 
parttnenis  of  the  profeffslon.  Each  oontributor 
presentM  a  monograph  upon  hin  iipectAi  topic, 
appiu^Qtly  without  restrtction  in  Bpaoe,  so  tnat 
everything  in  the  way  of  hi Rtory^  theory, methods, 
and  results  in  presented  to  our  fullest  need.  The 
work  will  long  remain  aei  a  monument  of  sreat  In* 
duitry  and  good  judgment.  As  a  work  orgeneral 
reference,  it  will  be  found  remarknbly  full  and  in* 
»tractlv%  to  every  direction  of  inqufry.— TVit  Ob- 
iUiric  QiuetUj  September,  1880. 

There  can  be  but  little  doubt  that  this  work  will 
find  the  flame  favor  with  the  profeosion  that  haa 
been  accorded  to  the  "Syntem  of  Medicine  by 
American  Authors/'  and  the  "System  of  Gyneool- 
OKybyAmedcao  AiiLhom."  Oneli^ataiosntoknow 
wEftt  to  eay  of  ihifl  volume,  for  fear  that  Just  and 
merited  pratae  mi^  be  mbfakeo  for  flattery.  The 
anblecta  of  aome  of  the  papers  are  discuan^d  In 
vmriotm  work  a  on  obetetrlcK,  though  not  to  the  fall 
extent  that  is  found  in  thl^  rolnme.  The  paper* 
of  Dre.  Engelmann,  Martin,  Htrnt,  Jagie^ard  and 
Reeve  are  incomparably  beyond  anything  that  can 
be  found  in  obstetrical  workdi.     "    -   ■-'— ^      "  •■ 


fesfiion  Id  thin  country  can  feel  proud.  Written 
exclusively  by  American  phytlolans  who  are  ac- 
qtiainted  with  all  the  varieties  of  climate  In  the 
United  Stales,  the  character  of  the  soil,  the  roan> 
ners  and  ru*itoms  of  the  people,  etc.,  it  i?  pecul- 
iarly adapted  to  the  wanta  of  American  practition- 
ers of  medicine,  and  iteeemR  to  ns  that  ©T^ry  one 
of  them  would  desire  to  have  it*'  Every  word 
tliQi  expressed  in  regard  to  the  "American  Syi^ 
tern  of  Practical  Medicine*'  is  apptlcable  Ui  the 
"Syatem  of  Gynecology  by  American  Attthons," 
which  we  desire  now  to  bring  to  the  attention  of 
our  readen.  It^  like  the  other,  has  been  written 
exclnalvely  by  American  physicians  who  are 
acquainted  wltn  all  the  characteristics  of  Americao 
people,  who  are  well  informed  in  regard  to  the 
peouiiarities  of  American  woitieo,  their  manners, 
ca Atoms,  modes  of  living,  etc.  As  every  pracii»> 
log  physician  ia  called  upon  to  treat  dueaeea  of 
females,  and  ai  they  constitute  a  clasa  to  whieh 
the  family  physician  munt  give  attention,  and 
cannot  pa»s  over  to  a  specialisC  we  do  not  know  of 
A  work  in  any  department  of  medicine  that  we 
shoal d  so  strongly  recommend  medical  men  gen- 
.     .  -.     ,       ..  .*  .  «        •-'TBI 


CertAlnly  the  Edl-    erally  pure  has  log.— CXndnna/i  Med  Nvm,  July  Jem. 

THOMAS,  T.  GAILLARD,  M.  D.,  LL.  2)., 

iVo/AMor  of  [hsfn»€»  of  Woftimk  in  lh€  OiHtge  of  Fhysxetan*  and  Sun^amm^  N.  F. 

A  Practical  Treatise  on  the  Diseases  of  Women.  Fifth  edition,  thorongldy 
revised  and  rewritten.     In  one  large  and  handsome  octavo  volume  of  810  pages,  with  266 

illiMtrations.    Cbth.|5.00;  leather,  |6.00. 

That  the  previous  editions  of  the  troatlne  of  Dr.  |  triclan  and  gyni€i<^o1oglf)tas  aiafe  guide  to  practice* 
Thomas  were  thought  worthy  of  translation  Into  |  Noaroall  niimbtr  of  additions  have  been  made  to 
German,  Fri«Dch,  Italian  and  Bpanlnh,  is  eoough  i  the  present  edition  to  make  it  correspond  to  re* 
io  give  it  the  stamp  of  genuine  meriu  At  home  It  cent  improvements  in  treatment.— /\un/lr  Af«diraJ 
haa  made  Ite  way  Into  the  library  of  every  olkete-  I  and  SM-gi^al  Journal^  Jan,  t89L 

MDISf  ARTBUn  IT.,  M.  D.,  Lmul.,  F.R.  C.J*.,  M.R*  C.S., 

Attut.  ObffMric  PHyitirinn  to  Middissex  Boitpitaf,  tnta  Phyuinan  to  BritUh  tj/mff^n  Hottpit^. 

The  Diseases  of  Women*  Including  their  Pathology,  Causation,  Syiur't'inii, 
DiBgDOBtfl  and  Tre^ttuenL  A  Manual  for  8tudent8  and  Pructitioners.  In  one  hamiaume 
octAVO  Toliinie  of  576  page«,  with  H8  illustrations.    Cloth,  $3.00;  leather^  $4.00. 


II  la  •  pleasure  to  read  a  boojc  so  thorotighly 
good  as  ihls  one.    The  special  qnallties  which  are 


covering 

no  con- 


conspieaous  are  thoroughness  in 
whole  ground,  clearness  of  description  an< 
clsenees  of  statement.  Another  marked  feature  of 
the  book  la  the  attention  paid  to  the  details  of 
many  minor  itirgical  operations  and  procedures. 
OS,  for  loatasoe,  the  tise  of  tents,  appJicatloa  of 
leeAbMv  and  use  of  bot  water  Jnjeor  — 


are  among  the  more  common  methods  of  treat- 
ment,  and  yet  very  little  Is  said  aboat  them  in 
maay  of  the  text-books.  The  book  is  one  to  h^ 
wajrmty  recommended  especially  to  student*  nod 
general  practitioners,  who  need  a  concise  ijtjtcom* 
plete  rtxunii  of  the  whole  subiect,  S^rtnAi.NUXfc^NftK*^ 
will  find  many  ueetoA  \\\\i\a  \ii  Via  ^^eji,**-— Bw*^«^  i 
M«d.  and  Surg.  Jounu,  14arc2ck. ^,'\2Sai. 
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EMMBT,  THOMAS  AJyDIS,  Jf.  !>.,  LL.  D., 

Smgwn  to  1M  WmnanfB  HotpiiUAt  Nm»  York,  «te. 


veiy  handsome  half  Bussia,  nused  hSaOA,  $6.60. 


ofStadeiitiaiid 

large  and  Teiy 

leather,  |«; 


We  are  in  doabt  whether  to  oongratulate  the 
Author  more  than  the  profession  upon  the  appear- 
«noe  of  the  third  edition  of  this  well-known  work. 
Embodyiag,  as  it  does,  the  life-long  experience  of 
one  who  has  conspicuously  distinguished  himself 
AS  a  bold  and  successAxI  operator,  and  who  has 
•deroted  so  much  attention  to  the  specialty,  we 
feel  sure  the  profession  will  not  2ail  to  appreciate 


the  priTilege  thus  olTered  them  of  pemalag  the 
riews  and  practice  of  the  author.  His  earaeeteess 
of  purpose  and  eonsoientiousnees  are  manifest. 
He  gives  not  only  his  individual  experience  but 
endeavors  to  represent  the  actual  state  of  g 
cological  science  and  art.— J^ritftA  MtiiotU  . 
mil,  May  le,  1886. 


TAIT,  LAWSOir,  JP.B.  C.8., 

Prcfetmn-  of  OyncBeokinf  in  <hi€€n''i  College,  Birmingham;  laU  Pr§»UUiU  of  th$  BriiUk  QjfM' 
cohgieal  Sotiety;  FMow  Amemcan  Gynecological  Society. 

Diseases  of  Women  and  Abdominal  Surgeir.^  In  two  veij  handsome 


octavo  Yolumea.     Volume  I.,  554  pages,  62 
ready.    Volume  II.,  prepaHng, 

The  plan  of  the  work  does  not  Indicate  the  regu- 
lar system  of  a  text  book,  and  'yet  nearly  every- 
thing of  disease  pertaining  to  the  various  organs 
receives  a  Csir  consideration.  The  description  of 
diseased  conditions  is  exceedingly  clear,  and  the 
treatment,  medical  or  surgical,  is  very  Atisfsotory. 


engravings  and  3  plates.    Clothy  $S.    Now 

Much  of  the  text  is  abundantly  tllastnfted  with 
cases,  which  add  value  in  showinjg  the  results  of 
the  suggested  plans  of  treatment  We  feel  con- 
fident that  few  gyneoologists  of  the  eoontiT  will 
fall  to  place  the  work  in  their  Ubcmriee.— Tli 
O&fMrie  QmeUe,  Maroh,  1880. 


DAVEJSTPOBT,  F.  H.,  M.  JD., 

Aetietant  in  OynmctAogy  in  the  Medieal  Department  of  Harvard  UwumnUy^  BosIopi. 

Diseases  of  Women,  a  Manual  of  Non-Surgical  GynBBooL 
eigned  especially  for  the  Use  of  Students  and  Gteneral  Practitioners.  In  one 
12mo.  volume  of  817  pages^  with  105  illustrations,    doth,  $1.50.    Jicsl  retidy. 

We  agxee  with  the  many  reviewers  whose  no- 
iiees  we  nave  read  in  other  Journals  congratulating 
Dr.  Davenport  on  the  success  which  he  has 
4^ttained.  He  has  tried  to  write  a  book  for  the 
etudeni  and  general   practitioner  which  would 


De- 


tell  them  Just  what  they  ought  to  know  without 
distracting  their  attention  with  a  lot  of  compila- 
cions  for  which  they  could  have  no  poBsible  use. 
In  this  be  has  been  eminently  successful.    There  ' 
is    not    even   a   paragraph    of    useless    matter.  | 


Evervthing  is  of  the  newest|  fresi 
praottoal,  so  maoh  so  that  we  nave  i 
It  to  our  class  of  gynecology  stodeata.  What  ths 
author  advises  in  the  way  of  treatment  has  all 
d  by  himself  and  eaeb 
maeh  oommendation  as  h« 
has  found  that  it  deserves.  We  are  sure  that 
these  good  qualities  will  command  for  it  a  large 
sale.— Cbnoda  Medical  Rteord^  Dec.  1889. 


author  advises  in  the  way  o 
been  practically  tested  by 
method  receives  only  so  maeh  < 


MAT,   C SABLES  H.,  M.  JD., 

Late  Howe  Surgeon  to  Mount  Sinai  Hospital^  New  York. 

A  Manual  of  theDiseases  of  Women.  Being  a  concise  and  systematic  expo- 
sition of  the  theory  and  practice  of  gynecology.  New  (2d)  edition,  edited  by  L.  S.  Rau, 
M.  D.,  Attending  (jrynecoloeist  at  the  Harlem  Hospital,  N.  Y.  In  one  12mo.  volume  of 
360  pages,  with  31  illustrations.     Cloth,  $1.75.     Just  ready. 


This  is  a  manual  of  gynecology  in  a  very  con- 
densed form,  and  the  fact  that  a  second  edition 
has  been  called  for  indicates  that  it  has  met  with 
«  favorable  reception.  It  is  intended,  the  author 
tells  us,  to  aid  tne  student  who  after  having  care- 
fully perused  larger  works  desires  to  review  the 
eubject,  and  he  adds  that  it  may  be  useful  to  the 
(>ractitioaer  who  wishes  to  refresh  his  memory 


rapidly  but  has  not  the  time  to  oonsult  larger 
works.  We  are  much  struck  with  the  readiness 
and  convenience  with  which  one  can  refer  to  any 
subject  contained  In  this  volume.  Carefully  com- 
piled indexes  and  ample  illustrations  also  enrich 
the  work.  This  manual  will  be  found  to  fulfil  it* 
purposes  very  satisfactorily.— 7%«  Phyiieian  and 
Surgeon,  June,  1890. 


DVNCAN,  J.  MATTHEWS,  M.D.,  LL.  JO.,  F.  B.  8.  E.,  etc. 

Clinical  Lectures  on  the  Diseases  of  Women ;  Delivered  in  Saint  Bsj- 
tholomew's  Hospital.     In  one  handsome  octavo  volume  of  176  pages.    Cloth,  $1.50. 

rule,  adequatelv  handled  in  the  text-books ;  other« 
of  them,  while  oearing  upon  topics  that  are  usually 


They  are  In  every  way  worthy  of  their  author ; 
indeeoL,  we  look  upon  them  a8  among  the  most 
valuable  of  his  contributions.    They  are  all  upon 


treated  of  at  length  in  such  works,  yet  bear  such  .^ 
cnatterH  01  great  mterest  to  tne  general  practitioner,  stamp  of  individuality  that  they  deserve  to  b< 
€ome  of  them  deal  with  subjects  that  are  not,  as  a  |  widely  read.— i\r.  Y.  Medical  Journal,  March,  1880. 


HODGE  ON  DISEASES  PECULIAR  TO  WOMEN. 
IDcl(ldin^  Displacements  of  the  Uterus.  Second 
edition,  revised  and  enlarged.  In  one  beauti- 
full>r  printed  octavo  volume  of  519  pages,  with 
orieinal  illustrations.    Cloth,  S4.60. 

RAMSBOTHAM'S  PRINCIPLES  AND  PRAC- 
TICE OP  OBSTETRIC  MEDICINE  AND 
SUR(JERV.  In  reference  to  the  Process  of 
Parturition.  A  new  and  enlarged  edition,  thor- 
oiififhly  revised  by  the  Author.  With  additions 
by  VV.  V.  KEATiKo,  M.  D.,Pro(eft»oT  ol  Ob*^UU\ca, 


etc.,  in  the  Jefferson  Medical  College  of  Phila- 
delphia. In  one  large  and  handsome  imperial 
octavo  volume  of  «>4o  pages,  with  64  full  pa^e 
plates  and  43  woodcuts  in  tne  text,  containing  ir. 
all  nearly  200  beautiful  figures.  Strongly  bound 
in  leather,  with  raised  bands,  f7. 
WEST'S  LECTURES  ON  THE  DISEASES  OF 
WOMEN  Third  American  from  the  third  Lon- 
don edition.  In  one  octavo  volume  of  MS  page*. 
Cloth,  $.3.75;  leather,  $4.75, 


»JJtmf,  TSEOPBJLUS,  Jf.  D.,  XX.  J>., 

Pnaf,  ofOhttetrks  and  the  I>iit<UM  of  Women  and  Oiildr«n  in  J*ffer»on  Mtd,  Vatl.^  Phila, 
The  Soienoe  and  Art  of  Obstetrios^     New  (2d)  edition*     In  one  handsome 
8vo.  volume  of  701  pages,  with  239  engravings  and  a  colored  plate.     Cloth,  $4.25;  leather^ 
^5.25.    Ju^t  Ttadxfu 


This.  Ih«  »eeood,  edition  h*f  be«n  thoroughly 
reriMO,  uid  pcMsesisa  the  aclvimtage  th:U  tho 
•»9«ntliit  fthcts  lure  t^Wy  pre^^etited^  free  from  con- 
fualog  »nd  UDDeoewiAry  verbfiiKe.  This  miii^t 
liifrke  it  ao  eligible  booV  for  »tiident«.  and   will 


htm&otf  M  to  th«  ndTADces  \n  the  art.  The  biiHv 
pmctltionerof  to- day  want*  pr»ctlc«l,  condeoseat 
u(11lK4tble  knowledge  cf  fac(fl.  We  are  glad  to  tee 
ft  book  meeting  this  demand,  n«  it  muot  letd  to  a 
lurger  purchjioe  of  ii««  worki  by  phy»icUnB  who 


«zplatn  its  popularity  as  atextrbook  und  for  r^^ftr-  i  desire  complet»  iibrarlen  at  moder&te  coet— J%* 
-*"■"  bv  the  practitioner  who  desire  if  to  Inform  !  Medical  Agt,  October  10»  1890, 


«zp 

^^LATFAIM,  W.  8.,  Jtf.  2>.,  ^.  JS.  C.  -P., 

^^1  ProftBior  of  Obstetric  Madieine  in  King'^i  ColUgt^  London^  *tc. 

^  A  Treatise  on  the  Science  and  Practice  of  Midwifery.    New  (fifth) 

American,  from  theBeventh  English  edition.  Edited,  with  additions,  by  Robert  P.Hab- 
Bis,  M,  D.  Id  one  handsome  octavo  volume  of  664  pttges^  with  207  engravings  and  5 
plates.    Clothy  II 00^  leather,  $5.00.    JuH  ready. 

Truly  a  wonderful  book ;  an  epitome  of  all  ob- 
wtetrlcal  knowledgr,  fcill»  otear  and  conclH**.  In 
thirteen  yeari  It  nam  reached  fieven  editions.     It 


ifl  perhaps  themond  popular  work  of  itji  kinderer 
preaented  to  the  profejielon.  Beginning  with  the 
•natomy  aod  phypiology  of  the  organs  concerned, 
aothing  U  left  unwritten  that  the  practical  nc* 
^ooebettr  ehonld  know.  It  Be*mB  that  every 
coDcelrable  physiological  or  pathotogieal  ooodi* 


tlon  fh>m  the  moment  of  conception  to  the  time 
of  complete  inTohulon  has  liod  the  author^i 
patient  attention.  The  ptates  and  lliugtratloop, 
carefully  ftudfed.wdl  leat^h  the  ecienre  of  mid- 
wifery. The  reaaer  of  this  book  will  have  b**fore 
him  Lhe  very  latent  and  bent  of  obi^t«tric  practice, 
and  al^o  of  all  the  coincident  IroableH  eonaecled 
therewith.— SoufAorfi  Practitionm■^  De^x,  1S80. 


K 


XING,  A.  F.  A.,  Mn  n., 

Profuior  o/  ObaUtrie4  and  DismiMt  o/  Womm  m  iK«  Mmkeat  Xhptsrimtnt  of  tht  OoktmXtian  Unieg^ 
Hty,  Washington^  D.  C,  and  in  tht  Univernty  of  Vermont^  §tc 

A  Manual  of  Obstetrics.    New  (fourth)  edition.    In  one  very  bandaome  12mo, 
▼olame  of  432  i«geft,  with  140  illiistrationB.     Cloth,  $2.50. 


Dr.  King,  in  the  preface  to  the  first  edition  of 
ihi«  manual,  modesiCy  Ntatept  that.  ^Mts  purpose  la 
to  furnish  a  good  groundwork  to  the  ^indent  at 
the  begl&QlDg  of  hit*  obatetrlo  studies*"  Its  pur< 
pose  Is  altalaed ;  it  unit  furnish  a  good  around* 
work  to  the  atndeot  who  care tblly  reads  Tl;  and 
ftirthert  the  bui»y  practitioner  iihoufd  not  acorn  the 
volume  becaufe  written  for  t^tudentp,  as  it  coo- 
tttio'i  much  valuable  oii^tetric  knowledge^  some 
of  which  la  not  found  in  more  elaborate  text- 
txkokf.  The  chapters  on  the  anabomy  of  the 
female  generative  organs*,  menpttruatlon.  feeuada*- 
tlon,  the  signs  of  pregnancy,  and  the  diseases  of 
pregnancy,  are  all  excellent  and  olear;  but  It  is  in 


the  description  of  labor,  both  normal  and  abnor> 
mat,  thftt  Dr.  King  Ip  at  hifl  bef*t.  Here  hit  style 
Is  so  ooncise,  and  the  illufltrntioos  are  so  good, 
that  the  verleet  tvro  could  sot  fall  to  receive  a  clear 
conoe ption  of  labor,  its  compliraiiona  and  treat* 
ment  Of  the  HI  illuetratioiiB  it  may  be  safely 
said  that  thev  all  ttlnAfrate,  and  that  theeograver  e 
work  is  excelientv  The  came  of  the  publishers 
is  a  sufllclent  guarantee  ihat  the  work  Is  pre- 
sented In  ao  attractive  form»  and  from  every 
atandpDint  we  can  most  hesrtiiy  recommeod  the 
book  both  to  praeiHloner  and  Mtudent—TA«  If sdi- 
etU  ITtw,  Dee.  7»  lam. 


BAJtKBS,  JtOBEMT,  M.  D.,   and   FANCOVTRT,  M.  !>., 

Phy».  to  the  Oerternt  Li/inttm  Hottp.,  Lond.  Obstttrie  Phf^a.  to  SL  Thotmu^  Hoiip,^  Lvni. 

A  System  of  Obstetric  Medicine  and  Surgery*  Theoretical  and  Clin- 
ical. For  the  Student  and  the  Practitioner.  The  Section  on  Emhryology  by  Prof.  Milnea 
MafBhall,     In  one  8vo.  vohime  of  872  pp.,  with  231  illustrations.    Cloth,  $5 ;  leather,  $6. 


K 


The  Immediate  purpose  of  the  work  is  to  furnish 
«  handbook  of  obstetrie  medicine  and  sursery 
for  the  use  of  the  student  and  practltioQer.  it  It 
ooi  aa  eJMggeratlon  to  f^av  of  the  book  that  it  Is 
the  beet  treatii-ie  in  the  EogUsh  language  yet 
publiihed,  and  this  will  not  be  ^  «urprUe  to  those 
who  are  acquainted  with  the  work  of  the  elder 
Barnes,     Every  practitioner  who  desires  to  have 


the  best  obstetrical  opinions  of  the  time  In  a 
readily  acceajilble  and  condensed  form,  ought  to 
own  a  copy  of  the  book,— Jownwi  of  th«  AmSTtean 
MuitcfU  AnocictUon^  June  12,  \B»Si, 

The  Authors  have  made  a  text-book  which  Is  la 
every  way  quite  worthy  to  take  a  plaoe  beside  the 
best  treatises  of  the  period.— ^sw  ror*  JfsdisAi 
/i:>urrMi^  July  %  18S7. 


BARKER,  JFORDTCE,  A.  M.,  M.  Z>.,  XX.  D.,  Edin., 

(JiniMl  Profmtvr  of  Mldmf0ru  and  the  DiMennti  of  Wamm  in  ik$  BdLmm*  HotpiUU  Utdicol  OoUtf*^ 
NmB  York,  aonorarv  F«Uovo  of  thtObitftriml  Societiu  of  London  and  SdinlmrgfL§tc.,  €tc. 

Obstetrical  ana  Clinical  Essays.    I2mo.,  about  300  pages.    iV^jxirtn^. 
PAMBY,  JOHJH  87,  3f.^IK, 

Ob»Utriann  to  the  Philndeiphia  Hmpitat^  ne^-Prtrndrnt  nfiht  Obttei.  Socittif  of  FhUadtiphia. 

Extra  -  Uterine  Pregnancy:  Its  Clinical   History,   Diagnosis,   Prognosis  and 
reatment.     In  one  bancWime  octavo  volume  of  272  pages.    Cloth,  $2.50. 

wmrcKBL,  F.       " 

A  Complete  Treatise  on  the  Pathology  and  Treatment  of  Childbed^ 

For  Students  and  PractitionerB.    Tram^lated,  with  the  consent  of  the  Author,  from  the 
second  German  edition,  by  J.  R.  Chadwiok,  M.  D.    Octavo  484  pages.    Clothe  $4*00. 

ASH  WELL'S  PRACTICAL  TREATISE  ON  THE  CHOKCHILL  ON  THB  PUERPERAL  F^X^^ 
DISEASES  PECULIAR  TO  WOMEN.  Third  AND  OTEER  1>IBE.KB^»  YlaC\3\AKTB.  *t<i  ^^ 
American  ft^ro  the  third  aod  revised  LoodoD       MEN.    In  oxie«To.vo\.olMV%MJ»%.  ^^^jJS^T  J 

mdition.    In  one  8to,  roLpp.  520.    Cloth.  iS,SO.  MEIGB  ON  THE  ^  VTYSUF^, SVQT^  li»\>  ^'»S.K^*T_ 

TANNER  ONPRE&NAN&f.     Octavo,  490  pages,        MENT  OF  CH11.DB1&B  ^F^.V'S^    Va  «ft%%-«^ 
ooiomd  ptmUs,  16  catti,    doth.  H^iS.  volume  of  M6  pi«eft,    C\oO^.%l^^3*^* 


30  LiA  Bbothkbs  &  Oo.'s  Publications — Mldwty.9  !>&■•  Ohlldn. 

SMITH,  J.  LEWIS,  M.  D., 

CUmealProf§i8orofDi»MMtofCkadrmintk»BMmnMHotpiialMt^  7. 

A  Treatise  on  the  Diseases  of  InflEtnoy  and  Childhood.    New  (leTeiiai) 
edition,    thoroughly  revifled    and    rewritten.  In  one  handsome  octavo  Tolnme  of  881 
pages,  with  51  ifiustrations.    Cloth,  $4.50 ;  leather,  $5.50.    Just  ready. 
PRBPACB  TO  THB  SBVBNTH  BDITION. 

Since  the  issue  of  the  Sixth  Edition  of  this  treatise  in  1886,  so  manj  additional  Cm^ 
have  come  to  light  relating  to  the  etioloffjr,  nature,  and  treatment  of  the  diaeflses  of  chil- 
dren that  the  necessary  revision  has  produced  virtually  a  new  hook.  In  the  amoant  of 
information  presented,  the  work  may  properly  be  considered  to  have  doaUed  in  size,  tNit 
this  real  growth  has  been  accommodatei  without  rendering  the  volnme  incooveniestlj 
large.  The  author  has  been  careftd  in  rewriting  to  exclude  all  obsolete  material,  and  ta 
condense  the  text  to  the  limits  of  clearness.  Amon^  the  diseases  treated  of  in  this  and 
not  in  the  former  editions  we  may  mention  Conjunctivitis,  Icterus^  8epei&  Umbilical  Db- 
eases,  Hsematemesis,  Melsena,  Sclerema,  CEdema  and  Pemphigus  of  the  new4x>m; 
Epilepsy^  Tetany.  Appendicitis,  Typhlitis,  and  Perityphlitb.  The  paper  on  Intnbatioii, 
by  Dr.  JoeEPH  (tDwyer,  will  be  found  interesting  and  instructive  to  those  who  perform 
this  operation^  as  well  as  to  those  who  wish  to  learn  how  to  do  it.  In  order  to  make  the 
book  in  the  highest  degree  useful  to  the  practitioner,  prevalent  and  fatal  dineases  have 
been  describea  at  considerable  length,  and  special  attention  has  been  bestowed  opoo  the 
treatment  Modes  of  treatment  employed  by  physidana  of  world-wide  reputation  are  in 
many  instances  related,  and  cases  are  detailed  showing  the  effects  of  remedies.  Recent 
investigations  and  discoveries  relating  to  the  bacterial  oriffki  of  the  local  as  well  as  con- 
stitutional diseases  of  early  life  have  necessitated  many  dianges  in  the  text,  and  it  if 
believed  that  all  the  important  fa6ts  relating  to  the  diseases  treated  of,  brought  to  light  by 
recent  researches,  are  set  forth  in  the  proper  chapters. 

LMISBMAIf,  WILLIAM^^n^, 

Regim  Profuaor  cf  Midwifmry  in  ih»  UnhersUy  of  QUugow,  eU, 

A  System  of  Midwifery,  Including  the  Diseases  of  Fregnanoy  and  the 
Puerperal  State.  Third  American  edition,  revised  by  the  Author,  with  additions  by 
JoHK  S.  Parry,  M.  D.,  Obstetrician  to  the  Philadelphia  Hospital,  etc  In  one  huge  and 
handsome  octavo  volume  of  740  pages,  with  206  iUustrations.    Cloth,  $4.50 ;  leather,  %SM, 

The  aathor  is  broad  in  his  teachings,  and  dis- 
OQMM  briefly  the  oomparmtire  anatomy  of  the  pel- 


Tie  and  the  mobility  of  the  pelvic  articulatione. 
The  second  chapter  is  deyoted  especially  to 
the  study  of  the  peWls,  while  in  the  third  the 
female  organs  of  generation  are  introduced. 
The  structure  and  development  of  the  ovum  are 


must  proTe  admirably  adapted.  Complata  tn  afl  ill 
parte,  eesentlally  modem  in  its  teanhinf,  aad  vttk 
aemonstrations  noted  for  eleanieaa  ana  prsdfioa, 
it  will  gain  in  fkTor  and  be  reoognlaed  aa  a  work 
of  standard  merit  The  work  cannot  fail  (o  be 
popular  and  is  cordially  recommended.— .V.  0. 
Med.  and  Surg.  Jourru,  March.  1880. 


admirably  described.   Then  follow  chapters  upon        It  has  been  well  and  carefully  written.    Tb« 
the  various  subjects  embraced  In  the  studyof  mid-    views  of  the  author  are  broad  and  liberal,  and  in> 


wifery.  The  descriptions  throughout  the  work  are  i  dicate  a  well-balanced  Judgment  and  matured 
plain  aud  pleasing.  U  is  sufficient  to  state  that  in  mind.  We  observe  no  spirit  of  dogmatism,  bat 
this,  the  last  edition  ofthls  well-known  work, every  I  the  earnest  teaching  of  the  thoughtAil  oh^rftr 


plain  aud  pleasing.    It  is  sufficient  to  state  that  in    mind.    We  observe  no  spirit  of  dogmatism,  bat 
his,  the  last  edition  ofthls  well-known  work,  every  I  the  earnest  teach!         ------     v 

ecent  advancement  in  this  fleld  has  been  brought  I  and  lover  of  true  s( 

'orwtard.—Phi/8ician  and  Surgeon^  Jan.  1880.  whole,  and  it  has 

To  the  American  student  the  work  before  us  i  Journal,  Feb.  1880. 


recent  advancement  in  this  fleld  has  been  brought  I  and  lover  of  true  science.    Take  the  volume  %»  » 
forward.— PAyjwnan  and  Surgeon,  Jan.  1880.  whole,  and  it  has  few  equals.— Jfarytotd  Jfedtral 


LAJfniS,  HENBY  O.,  A.  M.,  M.  JD., 

Professor  of  ObsUtries  and  the  Diseases  of  Women  in  Starling  Medical  ColUgey  Oolumims,  O. 

The  Management  of  Labor,  and  of  the  Lying-in  Period.     Id  cm 


handsome  12mo.  volume  of  334  pages,  with  28  illustrations.    Cloth,  $1.75. 

tempt  any  one  who  should  happen  to  commeoc* 
the  book  to  read  it  through.    The  author  prr- 


The  author  has  designed  to  place  in  the  hands 
of  the  young  practitioner  a  booK  In  which  he  can 
find  necessary  information  in  an  instant.  As  far 
as  we  can  see,  nothing  is  omitted.  The  advice  is 
sound,  and  the  proceedures  are  safe  and  practical. 
Centralblait  fUr  Oynakologie,  December  4, 1886. 

This  is  a  book  we  can  heartily  recommend, 
the  author  goes  much  more  practically  into  the 
details  of  the  management  of  labor  than  most 
text-books,  and  is  so  readable  throughout  as  to 


supposes  a  theoretical  knowledge  of  obetetnc*. 
and  has  consistently  excluded  nrom  this  litti« 
work  everything  that  is  not  of  practical  aae  in  the 
lying-in  room.  We  think  that  if  it  ia  as  widelv 
read  as  it  deserves,  it  will  do  much  to  Improre 
obstetric  practice  in  general. — Nm»  OrUan.^  Mtd^ 
cal  and  Surgical  Journal,  Mar.  18M. 


OWEN,  EDJUUND,  M.  B.,  F.  R.  C.  S., 

Surgeon  to  the  Children's  Hospital,  Oreat  Ormond  St.,  London, 

Surgical  Diseases  of  Children.  In  one  12mo.  volume  of  525  pa^es,  with  4 
chromo-lithographic  plates  and  85  woodcuts.  Cloth,  $2.  See  Seriet  of  Clinical  Manuals, 
page  31. 

One  is  immediately  struck  on  reading  this  book  j  honestly    recommended    to    both    students  sad 
with  its  agreeable  style  and  the  evidence  it  every-  ,  practitioners.      It  is  tall  of  sound  Informattoa, 
where  presents  of  the  practical  familiarity  of  its    pleasantly  gijen.^Annals  of  Surgery,  May,  1S8<. 
author   with    his   subject.     The   book    may   be  | 

CONDIE'8    PRACTICAL   TREATISE   ON    THE  I  WEST  ON  SOME  DISORDERS  OPTHE.VEKV- 
lEN.    Sixth  edition,  re- I     OUS  SYSTEM  IN  CHILDHOOD.    In  one  «m  ill 


DISEASES  OF  CHILDREN.    Sixth  edition,  re-  | 
vised  and  aiigmented.    In  one  octavo 
779  pages.    Cloth,  |5.2b ;  leather,  |ft.^2&. 


vised  and  aii|^mented.    In  one  octavo  volume  of  i     12mo.  volume  of  127  pages.    Cioth,  $1.00. 


Lba  Bbothsbs  &  Go.'b  Publications — ^Med.  Juris.,  BIii»cel«         31 
TII>Y,  CMAMLMS  MMYMOTT,  M.  B.,  F.  C.  8., 

Prof^uor  of  C%mifiitnf  omd  of  F\9r$ntU  Mtdiein4  tmd  PiO^ 

I«egal  Medicine.  Volume  II.  Legitimacy  and  Patemitj%  FTtjgpnncj,  Abor- 
tion, Bape,  Indecent  Exposure,  Sodomy,  Bestiality^  Liye  Birth,  Iimmticide^  Asphyxia, 
Drowning,  Hanging,  Strangulation,  Suffocation.  Making  a  yeiy  handsome  impcffial  oc- 
tayo  yolume  of  529  pages.    Cloth,  $6.00;  leather,  $7.00. 

VoLUMX  I.  Containing  664  imperial  octayo  pages,  with  two  beautiful  colored 
plates.    Cloth,  $6.00;  leather,  $7.00. 


The  satisCM^on  expressed  with  the  first  portion 
of  this  work  is  in  no  wise  lessened  by  •  perusal  of 
the  second  Tolume.  We  find  it  charsoterised  by 
the  same  ftilness  of  detail  and  clearness  of  ex- 
pression which  we  had  occasion  so  highly  to  com- 
mend in  our  former  notice,  and  which  render  it  so 
yalnable  to   the  medical   Jurist     The  copious 


tables  of  cases  appended  to  each  diTision  of  the 
subject  must  hare  cost  the  author  a  prodigious 
amount  of  labor  and  research,  bat  thev  oonsntute 
one  of  the  most  valuable  features  of  the  book, 
especially  for  reference  in  medico-legal  trials.— 
Ammican  J<mmal  of  th€  MmUeal  Seimcu^  April,  18M. 


TAYLOB,  AIlFBJEjD  8.,  M.  JO., 

Lecturer  on  ModHkal  Jmritpruimnf  mid  ChmvUtry  vn  Ouy*i  HospUalf  London, 

Poisons  in  Belation  to  Medical  Jurisprudenoe  and  Medicine.  Third 
American,  from  the  third  and  reyised  English  edition.  In  one  large  octayo  yolume  of  788 
pages.    Cloth,  $5.50 ;  leather,  $6.60. 

By  the  Same  Author. 
A  Manual  of  Medical  Jurisprudence.    Eishth  American  from  the  tenth  Lon- 
don edition,  thoroughly  reyised  and  rewritten.    Edited  dj  Johk  J.  Reebe^  M.  D.    In  one 
large  octayo  yolume. 

:PEBPEB,  AUGUSTUS  J„  M.  8.,  M.  B.,  F.  B.  C.  8,, 

Bxaminor  in  Foron$ie  Medteku  at  the  Umvoraity  of  London. 
Forensic  Medicine.    In  one  pocketndze  12mo.  yolume.   Preparing.   See  Studentt^ 
Seri€»  of  MamuUSf  below. 

STUDENTS^  8EBIBS  OF  MA2fUAL8. 

A  Series  of  Fifteen  Manuals,  for  the  use  of  Students  and  Practitioners  of  Medicine  and  Surgery, 
written  by  eminent  Teachers  or  Examiners,  and  issued  in  pocket-sise  12mo  rolumes  of  aoo-MO  pages, 
richly  illustrated  and  at  a  low  price.  The  following  yolumes  are  now  ready:  Tairn*  Meamal  ofSur' 
oery,  by  various  writers,  in  three  Tolumes,  each.  f2;  Bxll's  Comparative  Phyeio  ogy  and  Anatomm^t^; 
Gould's  aurgical  Diagnoeie,  12;  Robbstsoh's  Phyetolooieat  Phynes.  $2;  Brvcb*8  Matena  Mediea  and  Thera" 
prntice  (4th  edition),  $LW;  Powxb's  Htm%an  PhytMogy  (2d  edition),  $LW;  Clak«s  and  Locxwood's 
ZKifeetort*  ManuaL  $LW;  Ralts's  CUnieal  Chemietry,  $IM;  Turas*  Surtfieal  AftpOed  Anatomy,  f2; 
Pspna's  Swrgieal  Pathology^  f2 ;  and  Klxiit's  SlemenU  of  Histology  (4th  edition),  $1.76.  The  following 
is  in  press :    PxmB*8  Foreneie  MedUine.    For  separate  notices  see  index  on  last  page. 

SEBLES  OP  CLINICAL  MANUALS. 

In  arranging  for  this  Series  it  has  been  the  design  of  the  publishers  to  provide  the  profession  with 
a  collection  of  authoritatlTe  monographs  on  important  clinical  subjects  in  a  cheap  ana  portable  form. 
The  Tolumes  will  contain  about  660  pages  and  will  be  tne)y  illustrated  by  chromo-lithographs  and  wood* 
cuts.  The  following  Tolumes  are  now  ready:  Tio  on  F^oodin  Health  and  Dieeaee,  |8;  BaoASSiirr  on 
the  PiUee,  fL76;  OAsrsa  A  Fsost's  Ophthalmie  Surgery,  $2.25 ;  Hftchimsoii  on  SyphUie,  9tM;  Ball  on 
the  Rectum  and  Anut,  $2.26;  Mabsh  on  the  Jointe,  |2;  Owsir  on  Surgical  Dieeaeee  of  Children^  $2; 
Momais  on  Surgical  JXetaeee  of  the  Kidney,  $2.26;  Pick  on  Fracturee  and  l>itloeationi,t2;  Buniv  on 
the  Tunmis.  $3.60;  Tasm  on  InteeUnal  Obeiruction,  $2;  and  Sataos  on  Ineam^  ond  Amid  Neuroeet,  $2. 
The  following  is  in  aotlTe  preparation:  Lucas  on  IHeeaeee  of  the  Urethra,  For  separate  notices  see 
Index  on  last  page. ; 

LJEA,  HBITBT  a 

Chapters  from  the  Beligious  History  of  Spain.— Censorship  of  the 
Press.— Mystics  and  ninminati.— The  Endemoniadas  of  Queretaro.— 
EI  Santo  Nino  de  la  Guardia.— Brianda  de  Bardazi*  In  one  12mo.  yolume 
of  522  p«ge6.    Clotb,  $2.50.    Just  ready. 

In  making  researches  for  a  Histoiy  of  the  Spanish  Inquisition  the  author  has  been 
led  to  inyestigate  yarious  subjects  desenring  of  treatment  more  elaborate  than  could  be 
accorded  to  them  in  a  continuous  narratiye.  These  he  has  worked  out  in  the  present  yoi* 
nme  in  the  hope  that  beside  the  intrinsic  interest  of  the  themes  themselyes,  they  maj 
serye  to  explain  some  of  the  causes  which  reduced  to  impotence  a  nation  that  in  the 
sixteenth  century  aspired  to  uniyersal  monarchy. 

By  the  same  Author. 
Superstition  and  Force :  Essays  on  The  Wager  of  Iiaw.  The  Wamr  of 
Battle,  The  Ordeal  and  Torture.    Third  reyised  and  enlarged  edition.   In  one 
handsome  rojal  12mo.  yolume  of  552  pages.    Cloth,  $2.50. 

By  the  Same  Author. 
Studies  in  Church  History.    The  Bise  of  the  Temporal  Power— Ben- 
efit of  Clergy— Excommunication.    New  edition.    In  oinft  ^«n  ViAxsi^smn^  t^^^ 
octavo  volume  of  005  pages.    Cloth,  $2.50. 


jLmerloKD.  JotirtiAl  of  thc^  M^loiLl  Sclf^ncw  .  8 
Anaiflou]  B3rat«o3  s  of  Oy  n  ecology'  a  Ddi  Obit«trioi  S7 
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